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Woodman sc 56 
Mr. Mill, Mr. Battle 

June No. Meeting Dec. 7, 1956 


Discussion (By Title) and List of 
Clinical Records presented 


June No. Meeting March 1, 
Discussion and Papers (By Title) 


October No. Meeting Nov. 2, 1956 
A LARYNGOLOGIST’S VIEW ON 


1957 


ALLERGY. President’s Address by 
J. Angell James, M.D., M.R.C.P., 
F.R.CS. - és 


December No. Meeting May 3, 1957 


DISCUSSION ON TUBERCULOUS 
CERVICAL ADENITIS es 
Mr. T. J. Wilmot 
Mr. J. J. Mason Brown 
Dr. E. F. James 

(For Joint Summer Meeting, June 

27-29, 1957, see September No., p. 702) 


Section of Medicine 


January No. Meeting Oct. 23, 1956 


MALIGNANT CARCINOID TUMOURS. By 
Reginald E. B. Hudson, M.D... 
MALIGNANT CARCINOID TUMOURS. By 
R. S. Stacey, M.A., M.D. ‘ 
ENDOMYOCARDIAL _ FIBROSIS. By 
J. Donald Ball, M.R.C.P. is 
PRIMARY AmyLoiposis. By R. I. S. 
Bayliss, M.A., M.D., F.R.C.P. .. 
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May No. Meeting Nov. 27, 1956 


DISCUSSION ON THE MANAGEMENT OF 
PATIENTS SUFFERING FROM PUL- 
MONARY TUBERCULOSIS af 
Dr. A. Brian Taylor 
Mr. W. P. Cleland . . 

Dr. Peter Stradling. . 


July No. Meeting Jan. 22, 1957 
DISCUSSION ON ANURIA IN MEDICAL 
CONDITIONS . . 
Dr. M. D. Milne 
Dr. A. M. Joekes 
Dr. E. M. Darmady 


July No. Meeting Feb. 26, 1957 
DISCUSSION ON THE PHARMACO- 
LOGICAL AND MEDICAL ASPECTS 
OF SMOKING. . mer ara 
Professor J. H. Burn 
Dr. Richard Doll 
Dr. Neville Oswald 


September No. Meeting March 26, 1957 
DISCUSSION ON DIAGNOSTIC FEATURES 
OF SOME PANCREATIC DISEASES 
Dr. T. C. Hunt ots 
Mr. Rodney Smith 
Dr. Martin Bodian. . 


September No. Meeting May 28, 1957 


DISCUSSION ON Some BLoop Dis- 
ORDERS 3 Sed ba 
HYPERSPLENISM. By M. C. G. 

Israéls, M.D., F.R.C.P. 
RECENT ADVANCES IN THE Dia- 
GNOSIS AND TREATMENT OF 
HA:MOPHILIA. By Rosemary 
Biggs, M.D. : 


THE CoLp HEMAGGLUTININ SyN- 
DROME. nd J. V. Dacie, M.D.. 
F.R.C.P. 


October No. Meeting April 30, 1957 


DISCUSSION ON AORTIC STENOSIS 

Dr. Raymond Daley 

Mr. Andrew — 

Dr. J. F. Goodwin . 

Mr. W. P. Cleland . 

Dr. Ronald Gibson, Mr. Tan M. 
Hill, Mr. D. N. Ross 

Mr. B. B. Milstein, Dr. C. J. Gavey, 
Mr. I. K. R. McMillan . 


Section of Neurology 


April No. Meeting Nov. 1, 1956 


Meeting at the National Hospital 
for Nervous Diseases, Queen 
Square, London 

List of Cases shown 


PROCEEDINGS 
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April No. Meeting Dec. 6, 1956 
DISCUSSION ON THE EARLY MANAGE- 
MENT OF SUBARACHNOID H4Mo- 
RRHAGE : 
Dr. J. MacDonald Holmes. 
Dr. R. A. Henson .. 
Mr. J. M. Small 


May No. Meeting Jan. 3, 1957 


THE AMYOTONIA CONGENITA 
DROME. 
M.R.C.P. a = 

THE HISTOCHE MISTRY | oF NORMAL 
AND ABNORMAL HUMAN MUSCLE. 
By E. B. Beckett, B.Sc., and G. H 
Bourne, D.Sc., D.Phil. 


September No. Meeting March 7, 1957 
Meeting at the West End Hospital for 
Neurology and Neurosurgery, 
London 

List of Cases shown .. 


September No. Meeting April 4, 1957 


DISCUSSION ON DISORDERS OF THE 
HIND-BRAIN CIRCULATION . . 
Mr. John M. Potter 
Dr. E. C. Hutchinson 
Dr. P. O. Yates 


October No. Meeting Feb. 7, 1957 


DISCUSSION ON THE CHANGING 
VALUES IN ELECTROENCEPHALO- 
GRAPHY ‘e fs 
Dr. Denis Hill 
Dr. Gerald Parsons- Smith — 

Dr. J. A. V. Bates , 


SYN- 


Section of Neurology with Section of 
Psychiatry 
(JOINT MEETING No. 4) 

August No. Meeting May 2, 1957 
DISCUSSION ON THE TOXIC EFFECTS 

oF DRUGS USED IN NEUROLOGICAL 

AND PSYCHIATRIC PRACTICE 

Dr. Hugh Garland 

Dr. David Stafford-Clark . 

Dr. M. Weatherall 


Section of Obstetrics 
and Gynecology 


March No. Meeting Oct. 26, 1956 

SoME CLINICAL ASPECTS OF DEVELOP- 
MENTAL ANOMALIES OF THE FEMALE 
GENITO-URINARY TRACT. President’s 
Address by R. A. Brews, M.D., 
M.S., F.R.C.S., F.R.C.O.G. 


March No. Meeting Jan. 25, 1957 
List of Cases and Specimens shown . . 


By John N. Walton, M.D., 
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Meeting Nov. 23, 1956 


April No. 
DISCUSSION ON DySMENORRH@A AND 
UNEXPLAINED PELVIC PAIN 
Mr. Wilfrid Mills .. 
Mr. Wilfrid Mills, Mr. Albert Davis 
Mr. G. W. Theobald . 


Meeting March 22, 1957 


Fiproips. By 
i 


June No. 
THE AZTIOLOGY OF 
Percy Malpas, F. 
F.R.C.0.G. “8 = 
HABITUAL ABORTION. By V. B. 
Green-Armytage, M.D., F.R.C.P., 
F.R.CS., F.R.C.0.G. 
Film: TECHNIQUE OF 
HYSTERECTOMY. By Mr. 
Currie : be oe 


June No. Meeting April 26, 
List of Specimens shown 

Meeting Feb. 22, 1957 
ETIOLOGY OF 


WERTHEIM’S 
David 


1957 


October No. 


DISCUSSION ON THE 
PRE-ECLAMPSIA : “a 
Professor J. C. McC lure Brow ne.. 
Mr. Norman Morris 
Mr. John Sophian .. 


October No. Meeting May 24, 1957 


DISCUSSION ON PREVENTION OF 
ECLAMPSIA .. ; ia - 
Professor G. Gordon Lennon 
Mr. C. Keith Vartan - 

December No. Meeting June 28, 1957 

MEDICO-LEGAL ADVENTURES AND MIs- 
ADVENTURES IN GYNACOLOGY AND 
Osstetrics [Abridged]. By F. E. 
Camps, M.D., D.T.M.&H. 


Section of Odontology 


March No. Meeting Nov. 26, 1956 


Basic ASPECTS OF MOUTH DEVELOP- 
MENT. By C. H. Tonge, T.D., 
M.B., B.S., B.D.S. ; 

MARKED PAGET'S Dist ASE, "MAINLY 
OF THE MANDIBLE, IN A WOMAN. 
By Warren Harvey, M.R.CS., 
L.R.C.P., F.D.S. R.C.S.Eng. 


May No. Meeting Jan. 28, 1957 
MUSCLES AND THE TEETH. By W. J. 
Tulley, B.D.S., F.D.S.R.CS., 
D.Orth.R.C.S. ale is 
September No. Meeting Feb. 25, 1957 
AN EXAMINATION OF DENTINE FOR 
A and B BLOoD-GRoUP ANTIGENS 
BY THE MIXED AGGLUTINATION 
Ivor R. H. 
L.D.S.Eng. 


TECHNIQUE. By 
Kramer, M.D.S.Lond., 
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19 385 
20 386 
20 386 
21 787 
21 787 
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24 790 
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29 =795 
33 1053 
1 185 
6 190 
7 313 
15 677 





September No. Meeting Mar. 25, 1957 


CERVICO-FACIAL ACTINOMYCOSIS WITH 
ACUTE PRESENTATION. By 3 
Cook, M.B., B.S., B.D.S., F.D.S. 
(for B. St. J. Steadman, L.R.C.P., 
M.R.CS., B.DS.) .. 


FRACTURE OF MANDIBLE. By John 
Cambrook, M.R.C.S., L.R.C.P., 
F.D.S. = os ia oe 

Erosive LICHEN PLANUS OF THE 


MoutH. By John Cambrook, 
M.R.C.S., L.R.C.P., F.D.S. on 
CHONDROSARCOMA OF THE MAXILLA 


AND Septum. By George T. 
Hankey, O.B.E., T.D., F.DS., 
MRCS. .. 


PRIMARY SQUAMOUS- CEL Et ARCINOMA 
OF MANDIBLE ARISING FROM EPI- 
THELIAL LINING OF DENTAL CysT. 
By George T. Hankey, O.B.E., 
T.D., F.DS., L.RCP., M.R.C3., 
and j. A. Pedler, M. DS., F.DS., 
L.R.C.P., M.R.C.S. - 


September No. Meeting April 29, 1957 


AcuTE Monocytic LEUKAMIA. By 
H. P. Cook, M.B., B.S., B.D.S., 
F.D.S. R.C.S. ‘4 


October No. Meeting Oct. 22, 1956 


A HUNDRED YEARS OF DENTISTRY. 
President’s Address by J. A. S. 
Wright, A.F.C., F.D.S. R.C. ee 
H.D.D., F.D.S. R.C.S.Ed. ‘ 


Section of Ophthalmology 


February No. Meeting Nov. 8, 1956 


DISCUSSION ON THE NEURO-OPHTHAL- 
MOLOGICAL ASPECTS OF THE 
CEREBRAL ANGIOMAS oa 
Dr. Helen Dimsdale 
Mr. H. E. Hobbs 
Dr. David Sutton .. 

The President, Mr. E. F. King 


March No. Meeting Dec. 13, 1956 


DISCUSSION ON THE VISUAL PROBLEMS 
OF NIGHT DRIVING ; ei 
Mr. L. H. Savin. 

Mr. H. C. Weston . . 
Mr. G. Grime 


September No. Meeting June 13, 1957 


DISCUSSION: TONOMETRY 
Dr. J. Gloster oak 
Mr. E. S. Perkins .. 
Dr. C. R. S. Jackson 


November No. Meeting May 9, 1957 


ARTERIOSCLEROTIC Optic ATROPHY. 
By Donald J. Lyle, M.D. .. 
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Section of Orthopzdics 


Meeting Nov. 6, 1956 


OsTEOID OSTEOMA OF THE TRANS- 
VERSE PROCESS OF THE FIFTH 
CERVICAL VERTEBRA. By 
F. Godsalve Ward, F.R.C.S. 

Two CASES OF SARCOIDOSIS WITH 
PERIPHERAL JOINT MANIFESTATION. 
By R. A. Bremner, F.R.C.S. (for 
P. H. Newman, D.S.O., F.R.C.S.) 

LIPOMA CAUSING A POSTERIOR INTER- 
OSSEOUS NERVE LESION. By A. D. 
Thom, M.B. (for R. H. Maudsley, 
PRES) . 

AN UNUSUAL PATELLA. By G. O. 
Tippett, F.R:CS. .. 

UNDIAGNOSED — LESIONS OF BotH 
Tipiz. By R. H. Metcalfe, M.D., 
M.Chir., F.R.C.S. 

ROTATIONAL DISLOCATION OF ATLAS 
ON Axis. By F. G. St. Clair Strange, 
PRLS. : 

DISORDERS OF THE TEMPOROMANDI- 
BULAR JoINT. By J. L. Harrington, 
LE. MRCS. LDS. P 

ARTHROGRYPOSIS Mut TIPLEX Con- 
GENITA. By R. H. Sewell, Ch.M. 

? GIANT CELL TUMOUR OF NECK OF 


April No. 


Rapius. By R. H. V. Hafner, 
F.R.C.S. 3 ae os rae 

RESULT OF REMOVAL OF RIGHT 
LUNATE BONE (SEMILUNAR) EIGH- 
TEEN YEARS AGo. By W. E. Tucker, 
F.R.C:S. 


List of other Cases shown 

May No. Meeting Dec. 4, 1956 

INFANTILE CORTICAL HyYPEROSTOSIS; 
A REVIEW OF THE CLINICAL AND 


og Features. By John 
Caffey, M.D. ne 


June No. Meeting Feb. 5, 1957 

THE PROBLEM OF THE TRANS-CERVICAL 
Fracture [Abridged]. By Denys 
Wainwright, F.R.C.S.Ed. 

Film: CHEMOPALLIDECTOMY. By Dr. 
Irving S. Cooper (shown by Mr. 
R. C. F. Catteral!) .. 


THE RELIEF OF PAIN IN PAGET'S 


Disease (OSTEITIS DEFORMANS) 
[Abridged]. By Roy H. Maudsley, 
2 ee 


pieenacumiiecs IN TE NNIS ELBow— 
A CONTROLLED Series [Abridged]. 
By R. A. J. Baily, M.B., F.R.C.S., 
an! B. H. Brock, M.B., F.R.C.S... 


August No. Meeting March 23, 1957 


Meeting at King’s College Hospital, 
London 

List of Cases, Demonstrations and 

Papers read .. oe ue i 
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5 265 
6 266 
7 we 
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Meeting April 2, 1957 


August No. 

CHANGING PATTERNS IN SKELETAL 
AND ARTICULAR TUBERCULOSIS. 
President’s Address by E. ne 
Evans, C.B.E., F.R.C.S. 

August No. Meeting June 15, 1957 
Meeting at Lord Mayor Treloar 
Hospital, Alton 

List of Papers read 
October No. Meeting May 7, 1957 
SYMPOSIUM: THE USE OF METAL IN 
BONE SURGERY site an ~ 
Mr. G. K. McKee .. 
Mr. John Charnley 
Mr. J. H. Hicks 
Dr. J. M. Zarek 


Section of Orthopedics with 
Section of Physical Medicine 


(JOINT MEETING No. 1) 
March No. Meeting Oct. 18, 1956 
DISCUSSION ON THE PRESENT POSITION 

OF MANIPULATIVE TREATMENT 
Sir Reginald Watson-Jones 
Dr. H. A. Burt : 
Dr. Guy Beauchamp 

Dr. A. T. Richardson 


Section of Otology 

April No. Meeting Nov. 2, 1956 
Presidential Address (By Title) 
April No. Meeting Dec. 7, 1956 
DISCUSSION ON NOISE AND ITS EFFECTS 

Dr. J. D. Hood 

Professor W. Burns 

Mr. D. E. Broadbent 
April No. Meeting Feb. 1, 
Discussion (By Title) .. 
June No. Meeting March 1, 1957 
List of Papers read 


1957 


September No. Meeting May 3, 1957 

THE PRINCIPLES AND PRACTIC E OF 
BONE CONDUCTION AUDIOMETRY: 
A REVIEW OF THE PRESENT POSITION. 
By J. D. Hood 

RECENT WorK ON THE BIOCHEMISTR RY 
OF THE LABYRINTHINE FLUIDS. By 
L. Citron and D. Exley ae 


Section of Otology 
with Section of Laryngology 
Joint Summer Meeting held at the 
University of Bristol 
OTOLOGICAL SESSION 
September No. Meeting June 27, 1957 
Discussion and Papers (By Title) 
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LARYNGOLOGICAL SESSION 


September No. Meeting June 28, 1957 


Papers and Discussion (By Title) 
September No. Meeting June 29, 1957 
Film (By Title) 


Section of Otology 
with Section of General Practice 
(JOINT MEETING No. 2) 
Meeting Feb. 1, 1957 
DISCUSSION ON RECURRENT OTITIS 
MEDIA IN CHILDREN Py 
Mr. Lionel Taylor .. 
Dr. I. Friedmann 
Dr. G. F. Abercrombie 
Dr. David Wheatley i 
Mr. S. R. Mawson, Mr. 
Tresidder, Dr. L. Roodyn . 
Mr. S. W. Allinson, Dr. G. O. 


June No. 


A. G. 


Barber, The Chairman, Mr. 
F. C. W. Capps, Mr. G. H. 
Bateman, Mr. J. F. Lipscomb, 
Dr. R. Goulding % ne 
Dr. L. W. Batten, Mr. J. W. S. 
Lindahl, Mr. Lionel Taylor, 


Dr. D. Wheatley, The Chairman 
Section of Pediatrics 


May No. 


CONGENITAL 


Meeting Nov. 23, 1956 


AGRANULOCYTOSIS. By 
J. R. K. Henry, M.B., D.C.H. (for 
J. P. M. Tizard, M.R.C.P.) 

OBSTRUCTIVE JAUNDICE AND SEPSIS 
FOLLOWING EXCHANGE  TRANS- 
FUSION FOR GROUP B INCOMPATI- 
BILITY. By Leslie G. Andrews, 


M.B., D.C.H. (for J. P. M. Tizard, 
M.R.C.P.) oa ne “s 

DIASTEMATOMYELIA. By J. P. M. 
Tizard, M.R.C.P. 


BRACHIAL PLEXUS PALSY ASSOCIATED 
WITH SOFT TISSUE ATROPHY IN THE 


SCAPULAR REGION. By J. P. M. 
Tizard, M.R.C.P. .. 3% Eee 
ACROGERIA. By David Morris, 
M.R.C.P. : ay 
Periopic NEt TROPENIA A FAMILY 
Stupy. By T. J. Parkinson, 


M.R.C.P., and B. W. Meade, M.D. 


(for Mary J. Wilmers, M.D.) 


LETTERER-SIWE DISEASE TREATED 
WITH PREDNISONE. By Eva A. 
Frommer, M.B., B.S., D.C.H. (for 


W. Mestitz, M.D.) .. 
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MULTIPLE CONGENITAL NERVE 
Pausies. By Clive Upjohn, M.D. 
(for J. N. O’Reilly, D.M.) . 

PERIPHERAL DysosTosIs. By S. D. v. 
Weller, M.D., M.R.C.P. 


September No. Meeting Feb. 22, 1957 


Meeting at Queen Charlotte’s 
Maternity Hospital, London 
DEMONSTRATIONS 
CLINICAL DEMONSTRATION 

I. Galactosemia with Hyperbili- 
rubinemia Treated by Ex- 
change Transfusion. By Dr. 
A. P. Norman .. 

II. Galactosemia. By ‘Dr. A. 
White Franklin and Dr. Isobel 
Smith .. ‘a Ki bi 

Ill. Galactosemia. By Dr. A. 
White Franklin es ae 

IV. Congenital Familial Sphero- 
cytosis with Neonatal Hyper- 
bilirubinemia Treated by Ex- 
change Transfusion. By Dr. 
I. Smith and Dr. A. White 
Franklin , 

V. Congenital Extra- hepatic 
Biliary | Obstruction, Bile 
Peritonitis, Choledocho- 
duodenostomy. By Dr. A. 
White Franklin and Mr. R. S. 
Corbett 

VI. Intra-hepatic ‘Calcification, 
Staphylococcal Liver Abscess, 
following ? Occult Umbilical 
Sepsis. By Dr. A. White 
Franklin 

The Place of the Paediatrician in the 

Maternity Hospital. By Alfred 
White Franklin, M.B., F.R.C.P. 

A Historical Note on Queen 

Charlotte’s Maternity Hospital 

and Its Pediatricians. By L. E. 
Turner, F.H.A. 
Hemolytic Disease of the Newborn: 
(1) a By John Murray, 
M.D 


(2) C linical Aspects of Exchange 
Transfusion. By A. P. 
Norman, M.D., F.R.C.P. .. 


September No. Meeting March 22, 1957 


SEXUAL PRrEcociITy, ADVANCED BONE 
AGE AND SKIN PIGMENTATION. 
? McCune - BRUCH - ALBRIGHT 
SyNDROME. By Bruno Gans, 
M.D., M.R.C.P. re 
EOSINOPHILIC LEUKAMIA IN Eosino- 
PHILIC FAMILY. ? LARVA MIGRANS 
SyNpRoME. By A. A. Cunningham, 
M.D., M.R.C.P., and F. R. Ellis, 
M.D. 
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VEN- 


DIVERTICULUM OF THE HEART. 
TRICULAR EXTENSION INTO THE 
ABDOMINAL WALL WITH LARGE 
VENTRAL HERNIA. By _ Patricia 
Woolf, M.B., B.Ch. (for R. H. 
Dobbs, M.D., F.R.C.P.) .. Ae 

HUNTINGTON’S CHoREA. By R. C. 
Roxburgh, M.D., M.R.C.P. (for 
C. T. Potter, M.D., F.R.C.P.) 

NEONATAL ADDISON’S DISEASE. By 
G. R. Sparrow, M.B., B.S., D.C.H. 
(for J. Sakula, M.D., M.R.C.P., 
D.C.H.) ce ae re 

HEPATO-LENTICULAR DEGENERATION 
(WiLson’s Disease). By J. J. 
Kempton, M.B.E.,M.D.,M.R.C.P., 
D.C.H. a 

Cutis Laxa. By M. E. Cashman, 
M.B., Ch.B., D.C.H. (for J. J. 
Kempton, M.D., M.R.C.P.) 


October No. Meeting May 24, 1957 


DISCUSSION ON THE PROBLEMS OF 

SPINA BIFIDA CysTICA .... 

Dr. D. 7 and Dr. Mary 
Lindsay .. 

Mr. G. H. Macnab. 

Mr. D. F. Ellison Nash 

Dr. L. Guttmann [Summary] oy 

Dr. K. M. Laurence, Mr. A. N. 
Guthkelch, Mr. G. H. Macnab 

Dr. Hugh Jolly (summing up) 


Meeting April 26, 1957 

AN OUTBREAK OF INFANTILE GASTRO- 
ENTERITIS (E. coli O.128) IN A 
SMALL HospitTAL MATERNITY UNIT. 
By R. M. Mayon-White, M.D., 
Pn.D., M.R.C.P., D.C.H. .. 3 

NEONATAL CESTROGEN EXCRETION AND 
Its RELATION TO _ POST-NATAL 
WEIGHT Loss. By Bruno Gans, 
M.D., M.R.C.P., and J. C. 
Thompson, B.Sc., Ph.D. .. 


December No. Meeting April 26, 1957, 

contd. 

THE CHANGING AETIOLOGY OF ERy- 
THEMA NoDOSUM IN CHILDREN 
ae By John Lorber, B.A., 
M.D., M.R.C.P., and T. Colver, 


November No. 


M.D. 


December No. Meeting June 15, 1957 
Meeting Held at the Children’s 
Hospital, Birmingham 
List of Cases and Specimens shown .. 
CINE-ANGIOCARDIOGRAPHY IN ACyY- 

ANOTIC HEART DISEASE OF INFANCY. 
By R. Astley, M.D., D.M.R. 
THE ASSOCIATION OF ACUTE APPENDI- 
CITIS WITH INFECTIVE DIARRH@A. 
By K. B. Rogers, M.D. , 
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| THE TREATMENT OF JUVENILE THYRO- 
| TOXICOSIS WITH POTASSIUM PER- 
CHLORATE. By Professor J. M. 
| Smellie - os = 
| “DUODENAL OBSTRUCTION IN- THE 
oe WT } New-Born. By A. Gourevitch, 
F.R.C.S. i in vs a 
19 717 
Section of Pathology 
January No. Meeting Oct. 16, 1956 
21 719 INJURY AS AN A-TIOLOGICAL FACTOR 
IN TUBERCULOSIS. President’s 
Address by Professor John W. S. 
1 719 Blacklock, M.D... 
March No. Meeting Nov. 20, 1956 
1 «719 THE INCIDENCE OF PRIMARY HEPATIC 
25 CARCINOMA IN CIRRHOSIS. By 
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Section of Experimental Medicine and 


Therapeutics 
President—E. E. Pocmin, M.D., F.R.C.P. 
[May 7, 1956] 


SYMPOSIUM ON ANTI-TUMOUR AGENTS 
First Session: Cytostatic Agents 
Chairman—E. E. Pocnin, M.D., F.R.C.P. 


Dr. Walter Davis (Chester Beatty Research Institute): Chemical Structure and Biological 
Activity of the Cytostatic (Alkylating) Agents 

The chemotherapy of cancer presents the chemist with a different problem from that which 
faces those tackling the chemotherapy of the microbial diseases for we are all the time 
attempting to attack the tumour which is, more correctly, the effect rather than the cause 
of the pathological condition. Whereas the criterion of effectiveness of drugs being used 
against parasites or bacilli, for example, is simply their ability to kill or prevent reproduction 
of a foreign organism, the anti-tumour drug must be able to inhibit the growth and ultimately 
to destroy or disperse a tumour that in so many aspects of its behaviour and metabolism is 
scarcely distinguishable from the normal tissues from which it has sprung. This presents an 
immediate and practical problem of a test system capable of guiding the synthetic programme 
by giving indications of comparative effectiveness of each new drug that is made. Ideally 
what is wanted is some quantitative comparative test that can either compare equal activity 
at different dose levels or, alternatively, greater or less activity of similar doses of different 
drugs. In this present field we labour under the constant difficulty that test systems—and 
it is generally agreed that there is no test system better than experimental tumours for screen- 
ing drugs of this type—are not very susceptible to providing graded quantitative results. For 
example, several compounds are now known which completely inhibit the Walker rat 
carcinoma, so that it is difficult to discriminate between them by their action on this tumour. 
On the other hand the Crocker sarcoma 180 is almost unaffected by a number of drugs which 
do appear to have some potential clinical application against Hodgkin’s disease and chronic 
leukemias. It is against this background that we shall attempt to discuss correlation of 
chemical structure with biological activity and therefore we shall sometimes be guilty of 
making what are more strictly subjective than statistical estimates of differing effectiveness of 
closely related compounds. 

The measure of biological activity of these drugs is their power to inhibit the transplanted 
Walker rat carcinoma. 

All the compounds that we are discussing here are chemically classed as alkylating agents 
but we should stipulate that they do not all produce the same biological effects and it is 
probable that even where the same type of effect 1s observed it would be unwise to assume 
that the same mechanism of action is involved. But the fact that these compounds are all 
capable of chemical reaction under physiological conditions does make it worth while 
recalling Ehrlich’s classical theory of chemoreceptors that are blocked by reaction with drugs. 
A great deal of time has been devoted to in vitro studies of alkylation reactions between these 
drugs and functional groups that are present in living tissues and they are certainly capable 
in many cases of alkylating amino groups, carboxylic acid and phosphoric acid groups, for 
example, that occur abundantly in nucleoprotein. It is possible to build speculative 
theories that this type of chemical reaction is responsible for the observed biological effects, 
as for example the chromosomal aberrations, so frequently seen in tissue that has been 
treated with these drugs. 

At any rate, this approach—the possibility of chemical reaction with naturally occurring 
functional groups—does provide the organic chemist with some rationale for investigating 
other types of reagents, capable of attaching themselves chemically under physiological 
conditions. Within any one series, the smaller structural changes that lead to a variation 
in biological activity can also provide a guide to the organic chemist for fruitful research. 
The type of alkylating agent that we shall be mainly discussing is the nitrogen mustards 
since we have devoted most time to their study. Early in the last war the studies of the 
possible effects of nitrogen mustard as a war gas (Fig. 1) led to the observation of its effect 
on the leucocytes which, in turn, led to its quite useful application in the treatment of 
Hodgkin’s disease and the chronic leukemias (Philips, 1950). 

Because there were clinical difficulties associated with the use of HN2, a search was begun 
for a drug that was as effective against the lymphadenopathies but more moderate in its side 
reactions. This led to the development of the aryl as distinct from a!kyl-halogenoalkyl- 
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amines as potential anti-tumour drugs (Fig. 2) and this constitutes the first major structural 
change that resulted in a profound modification in the characteristics of the resulting drugs. 
Whereas the dichloroethylalkylamines were vesicant compounds that could only be admin- 
istered by careful intravenous injection, the corresponding aryl compounds were mild enough 
for oral administration (Matthews, 1950). Chemically the distinction between these two 
series centres on the considerable difference in basicity of the parent amines and consequently 
difference in the reactivity of the chlorine atom. Throughout the nitrogen mustard group 
in both aryl and alkyl series, the most essential structural feature is undoubtedly the so-called 
bifunctionality. None of the many monochloroethylamines (Fig. 3) that have been tested 
have been found to have any activity whatsoever against experimental tumours. There has 
been much speculation on the significance of the need for the two chloroethyl arms to which 
the early theory of “cross-linking” made an important contribution (Goldacre er al., 1949), 
but apart from asserting the need I do not intend to discuss its significance here. 

Within the aryl-halogenoalkylamine series a very good correlation was soon established 
between chemical reactivity of the molecule and biological activity. For example, alteration 
in the para-substituents of the nitrogen mustard derived from aniline (Fig. 2) could be used 
either to increase or decrease the reactivity of the chloroethylamine group (Ross, 1949). 
Those substituent groups such as methyl, methoxy, or amino, which are electron-donating, 
increase the chemical reactivity—which can be conveniently determined by the hydrolysis 
rate of the compound—and produce active compounds. Electron-attracting substituents 
like chlorine, unionized carboxyl, phenyl or nitro reduce the hydrolysis rate to a very low 
order, and correspondingly, the compounds are inactive. Of course, these changes do more 
than merely affect the basicity of the nitrogen and hence the reactivity of the chlorine. The 
introduction of a basic amino group or a carboxylic (acidic) group into the molecule is bound 
to alter the conditions under which the drug might be adsorbed, whilst the latter group, in 
particular, profoundly alters the aqueous solubility of the drugs. 

This introduces the conception that the part of the molecule. other than the chloroethyl- 
amine group may be so chosen that whilst perhaps neither enhancing nor detracting from the 
fundamental activity of the drug it may greatly influence its arrival at its site of action. It was 
with this aim in view that the carboxyalkyl derivatives of the aniline mustard (Fig. 4) were 
synthesized, the introduction of the terminal carboxyl group having, as well as its acidic 
property, a solubilizing influence on the molecule. Within this series there appears to be an 
interesting variation amongst the five members of the series that have been made and tested. 
The first member derived from p-aminobenzoic acid, is of a low order of chemical reactivity, 
but still comes within the range that is associated with biological activity. The other members 
of the series (Fig. 4; n= 1-4) derived from p-aminophenylacetic acid (n= 1), propionic acid 
(n=2), butyric acid (n=3) and valeric acid (n=4) all of which have a high and similar 
chemical reactivity, show a quite significant alternation in their level of biological activity. 
The most active member of the group is di-2-chloroethylaminophenylbutyric acid (n= 3) 
(now fairly well known as CB 1348) (Everett e7 a/., 1953). For two reasons it is tempting to 
ascribe this high level of activity to the specific structure of the molecule. Firstly in his 
study of trypanocidal drugs, Eagle found the most active one in a similar series of carboxy- 
alkylphenyl arsenoxides (Fig. 5) was the butyric acid derivative, and secondly when we 
synthesized a comparable series of phenoxyalkyl compounds (Davis et al., 1955) it was the 
phenoxypropionic acid derivative (Fig. 6) which is isoteric with CB 1348 which was the 
most active in a similarly alternating series. It may be no more than a particularly favour- 
able surface activity which enables this particular drug to circulate and penetrate within an 
organism that endows it with its favourable therapeutic activity, for its chemical reactivity 
is no different from the other members of the series. 

Another group of compounds in which variants of the carrying structure, which have little 
or no influence on the chemical reactivity of the chloroethylamine group, have been synthes- 
ized is the group related to naturally occurring substances. As examples of this type we have 
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dichloroethylaminophenylalanine (Fig. 7) (Bergel and Stock, 1954; Larionov ef al., 1955) 
which is related to the naturally occurring amino acid phenylalanine. A pyrimidine type 
is exemplified by 2 : 6-dihydroxy-4-methyl-5-di-2’-chloroethylaminopyrimidine (Fig. 8)— 
known as Dopan (Larionov, 1956). A third example (Fig. 9) is a derivative of pyridoxine 
carrying a chloroethylamine group (Stock et a/., 1951). It is possible that the biological 
activity of these compounds which is of relatively high order, might be attributable to the 
incorporation of the whole molecule into a natural metabolic process in which, at first, only 
the carrying structure is involved and thus the chloroethylamino group is carried into a 
particularly susceptible part of the organism. 

The search for a method by which compounds of this type might be endowed with some 
level of selectivity led into the interesting field of what we may call “latent activity” types. 
As we mentioned earlier it is possible to produce an aniline nitrogen mustard (Fig. 2) that 
is inactive, by introducing electron-attracting substituents, particularly in the para position. 
If such a group could be found which under in vivo conditions might be converted to either 
a neutral or electron-donating group, then it should be possible to synthesize a drug that 
would be inactive until such a chemical conversion had taken place within the organism. 
Just such a series are the nitrogen mustards derived from p-aminoazobenzene (Fig. 10) 
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(Ross and Warwick, 1956a). You will recall that the activity of Prontosil depends on the 
reduction of the azo group to give the sulphanilamide which is the active bactericide. Similarly 
the dichloroethylaminoazobenzene which has a hydrolysis rate so low as to ensure inactivity, 
would yield on the reductive fission of the azo group the highly reactive dichloroethyl 
derivative of phenylene diamine (Fig. 108), which is biologically active. The development 
of this series by the introduction of substituent groups on the benzene rings particularly 
ortho to the azo linkage has produced a number of compounds in which enhanced activity 
is found in just those drugs where the substituent groupings will tend to assist the ease of 
ission of the azo linkage. In fact, comparison of the reduction rate of the azo linkage by 
he xanthine xanthine-oxidase system with biological activity in the series shows a very good 
orrelation between high reduction rate and high biological activity (Ross and Warwick, 
1955, 19565). 

I want to mention other alkylating agents that have been found to possess similar biological 
ictivity. The diepoxides (Fig. 11) are certainly alkylating compounds and capable of 
reacting with the same sort of active functional groups as the nitrogen mustards (Fraenkel- 
Conrat, 1944; Ross, 1953). The necessity for two epoxy groups within the molecule is an 
mportant link between the two series and gave strength to the early ideas of cross-linking 
nechanisms being an important part of their mode of action (Goldacre et al., 1949). In 
his series the substituent groups on the «- and 8-carbon atoms which reduce the reactivity 
of the epoxide ring also reduce biological activity. The most active compound in this series 
is the shortest molecule, the one derived from butadiene (Fig. 11; n=0). The extending of 
the inter-epoxy distance by a methylene chain produces compounds of diminishing activity 
as the methylene chain increases in length. 
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There is a similar chain-lengthening effect observed in the series of the dimethanesulph- 
onyl esters (Fig. 12) of which Myleran is the best-known member. In this series, the most 
active compounds are those where the number of methylene units separating the two ester 
groups is four and five. Below four and above five activity rapidly falls away (Haddow 
and Timmis, 1953). The alkylating power of the dimethanesulphony! esters can be altered 
by substituents on the end groups of the methylene chain, and such changes are accompanied 
by modification of the biological activity. Changing the methyl radical of the methane- 
sulphonyl group for the p-toluyl radical has little effect on the rate of hydrolysis, but the 
resulting compound is biologically inactive. To refer back for a moment to the nitrogen 
mustard series, there was a group of compounds synthesized to test the importance of 
proximity of the two chloroethyl arms in the molecule by making chloroethyl diamines in 
which the two amino groups, each carrying one chloroethyl arm, could be separated by a 
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variable number of methylene groups (Fig. 13). All these compounds were chemically 
reactive but biological activity was lost when the methylene chain was increased beyond four 
units (Kon and Roberts, 1950). 

That there should be three different types of alkylating compounds all requiring bifunc- 
tionality for anti-tumour activity and all exhibiting this additional structural requirement of 
an optimum distance between the functional group certainly arouses the sort of speculation 
that led Ehrlich to propound his theories of the interaction between drug and the organism 
being affected. 

I have done no more than hint at the chemical theories that have been proposed to explain 
the observed biological activity of this type of compound. Perhaps the most attractive are 
those which depend on the drug penetrating the nucleus, reacting directly with nucleoprotein 
and so disturbing the subsequent behaviour of the chromosomes. On the other hand, it 
may be that alkylation of essential metabolic precursors causes the subsequent aberrations. 
If this were the case, we should be producing what could best be described as in vivo 
anti-metabolites. 
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Dr. A. L. Walpole (Imperial Chemicals (Pharmaceuticals) Ltd.) referred to work 
with which he had been associated upon the biological effects of a series of alkylating 
agents rather similar in properties to the nitrogen mustards. With these substances, 
of which triethylenemelamine (T.E.M.) was the best-known example, activity depended 
upon the presence in the molecule of one or more ethyleneimino groups. In this 
series, as with nitrogen mustards and epoxides, tumour-inhibitory activity was in 
general limited to polyfunctional compounds, i.e. compounds containing more than one 
reactive or “functional” group in the molecule—here more than one ethyleneimino group. 
On the other hand he had shown that carcinogenic activity was not so limited. With several 
monofunctional ethyleneimine derivatives, e.g. N-acetylethyleneimine, subcutaneous 
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.rcomata were readily induced in rats or mice, although the substances in question were not 
.mour-inhibitory. _Monofunctional ethyleneimines were known, however, which, contrary 
) the general rule, inhibited the growth of experimental tumours, and exceptions of this 
ind merited perhaps more attention than they had received. In this connexion the tumour- 
ihibitory activity of ethyl methanesulphonate (CH,SO,OC,H;), reported by Professor 
\. Haddow, was of considerable interest. 
Referring to the contrast between the dramatic effects of some anti-tumour agents upon 
experimental tumours and the severe limitations to their usefulness, particularly against 
olid tumours, in man, Dr. Walpole suggested that it was instructive to envisage three types 
of selective toxicity, directed respectively towards (a) all dividing cells, normal or neoplastic, 
.ithin the body; (6) cells of or arising from one or other tissue; and (c) neoplastic cells as such. 
\vailable anti-tumour agents, of both the cytotoxic and anti-metabolite class, were possessed 
in large measure of a selective toxic action of the first type. By virtue of this they inhibited 
growth of the rapidly growing animal tumours commonly used for “‘screening”’ but not that 
of much slower growing solid neoplasms in man, at levels of dosage below those which 
produced fatal damage in the more actively proliferating normal tissues, e.g. bone-marrow 
nd intestinal mucosa, of their respective hosts. This was not the whole story, as different 
agents had, in addition, selective effects of type (6). Thus Myleran, for example, was 
particularly damaging to cells of the myeloid series and particularly effective in myeloid 
leukemia. There was, however, no clear evidence of any substance having a toxic action 
preferentially directed towards neoplastic cells as such. 


Professor J. F. Danielli (Department of Zoology, King’s College, London) said that it 
was probable that in very many cases there was no single outstanding chemical difference 
between malignant cells and other normal cells of the body. If no such single major difference 
existed, it was necessary to find a chemotherapeutic procedure which could be capable of 
exploiting small differences between normal and malignant cells. Theoretically this could be 
done usefully by making the action of a drug depend simultaneously upon several variables. 
For example, most of the anti-tumour agents which had been developed based on the 
nitrogen mustards had been thought to owe their effect to their relatively selective activity 
upon cells which were approaching division. Now if, in addition to dependence upon this 
difference between tumour and many normal cells, we made activity of the drug dependent 
also upon enzymic activation of the drug and upon its active transport into a cell, we could 
expect to obtain much higher selectivity than could possibly be obtained by using only the 
difference between dividing and non-dividing cells. Preliminary experiments had shown 
that this procedure could be used in practice (Danielli, 1954; Hebborn and Danielli, 1956). 

Professor Haddow had suggested that the most rational approach to tumour therapy 
would be based upon exploitation of the fundamental differences between a tumour cell and 
‘ homologous normal cell. It seemed likely that in many cases this fundamental difference 
was not primarily biochemical in nature, and that such biochemical differences as existed in 
many cases were secondary consequences of a more fundamental disturbance. Some light 
upon what was likely to be involved had recently been obtained by the transplantation of 
ell nuclei from cell to cell by micromanipulation. These experiments had shown that, 
vhereas a cell nucleus controlled the nature of the macromolecules available to the cell, in 

vany instances the way in which these molecules were built into functional units was deter- 
nined by the cytoplasm. The cytoplasmic determinants probably owed their specificity 
nore to their organization than to the properties of their constituent macromolecules. In 
o far as the difference between normal and malignant cells was to be found in a difference 
between the cytoplasmic determinants, we should have to reach a much deeper understanding 
of the nature of these determinants before a fundamental therapy would be possible (Danielli 
t al., 1955). 
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Dr. Edith Paterson (Christie Hospital and Holt Radium Institute, Manchester): The large 
umber of closely related cytostatic compounds becoming available for clinical trial requires 
iat the screening on human malignant disease should be as accurate as possible. For 
‘ample, are there any real differences in effect, or special indications for triethylene 
elamine compound with triethylene phosphoramide or triethylene thiophosphoramide ? 

Since the use of ultimate survival times after chemotherapy of patients with malignant 
sease is not at present a realistic measure, I have used the length of remission after treatment 
y a given compound compared in the same patient with the remission obtained by one of 
1e more established compounds, such as HN2 in Hodgkin’s disease. In this way, the relative 
ilues of new compounds can be determined if care is taken that some patients are treated 
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by the new compound before, and some after, a trial of a more established compound. I use 
a method of obtaining a “clinical index” for the effects of a compound. This is based on an 
assessment of the change, beneficial or otherwise, in each presenting symptom at the time of 
treatment. I feel that this is more accurate and more specific in establishing the clinical 
effects and, therefore, the relative merits of a new compound, than is a clinical impression. 
Both methods of assessment should be in, general agreement if the basis of the scoring system 
is sound. 


Second Session: Anti-Metabolites 
Chairman—Professor F. BERGEL, D. Phil.Nat., Ph.D., D.Sc., F.R.I.C. 


Dr. George Bosworth Brown (Sloan-Kettering Institute for Cancer Research, New York): 
Structure-Activity Relationships 

The evidence, which has been recently reviewed (Brown, 1954, 1956), that analogues of 
the larger molecules which can serve as polynucleotide precursors may have a chance of more 
selectively inhibiting specific tissues was discussed. Some of the biochemical pathways by 
which purines, nucleosides and nucleotides can be incorporated into the nucleic acids were 
outlined. The facts which indicate that certain unnatural analogues can be handled by the 
same enzymes which catalyze some of those reactions were summarized, as was that which 
suggests that certain anti-metabolites may be incorporated into polynucleotides in lieu of 
the normal components. Particular emphasis was placed upon evidence which suggests that 
certain inhibitory analogues (notably 2,6-diaminopurine and 9-f-D-ribofuranosyl purine) 
do not exert their anti-metabolite action by incorporation into polynucleotides, but that they 
may well do so through formation of analogues of ATP or of dinucleotide co-enzymes. Thus 
there are at least three “targets” for potential anti-metabolites of purine (or pyrimidine) 
derivatives: the functional, metabolically active, RNA; the DNA of the chromosomes; or 
those functional co-enzymes which are nucleotide in character. 
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Dr. Aaron Bendich (Sloan-Kettering Institute for Cancer Research, New York): Srructure- 
Activity Relationships 

More than 16,000 compounds and extracts of natural materials which comprise almost the 
entire gamut of organic chemical types, have to date been tested in the Division of 
Experimental Chemotherapy of the Sloan-Kettering Institute for possible anti-tumour or 
anti-leukemic activity. Percentage-wise, there were more examples of active substances 
found among derivatives of the nucleic acids than in any other class of substances. 
Those active purine and pyrimidine derivatives which have been revealed in this way are, 
unfortunately, few in number. Other anti-tumour agents such as the anti-folics or azaserine, 
&c., have been found to interfere with the biogenesis of purines either for nucleic acid or for 
purine co-enzyme biosynthesis. These various compounds therefore appear to have nucleic 
acids or the purine-containing co-enzymes or ATP as their target and our programme of 
synthesis of anti-tumour agents has been designed with these factors in mind. 

There are certain principles which, at least in part, have guided us in our synthetic efforts. 
These have been based on the few purine and pyrimidine derivatives which have proved to 
possess either an anti-tumour activity or were found to behave as anti-metabolites. Adenine 
(6-aminopurine) and guanine (2-amino-6-hydroxypurine) occur in all nucleic acids which 
have been examined and these are also components of various co-enzymes and of ATP. 
Very recently another purine has been isolated from deoxyribonucleic acids (DNA). This 
derivative of adenine is 6-methylaminopurine. Another compound of importance is 
hypoxanthine (6-hydroxypurine) and this, in the form of its 9-@-D-ribofuranosyl-5’- 
phosphate, occupies a central position in the biosynthesis of the naturally occurring purines. 
Among the purine derivatives which have shown an anti-tumour activity are 6-mercapto, 
6-chloro, 2,6-diaminopurine, the parent, purine, itself and 8-azaguanine. In each of these 
cases, there is a single structural alteration when their structures are compared with the 
purines adenine, guanine or hypoxanthine. Thus, for example,. 6-mercaptopurine may be 
considered as a simple derivative of either adenine or hypoxanthine involving just a single 
change in structure at position 6 of the purine nucleus. The same can be said for 2,6- 
diaminopurine. The latter compound can be considered to be an analogue of adenine in 
which the hydrogen at position 2 has been replaced by an amino group or, alternatively, as 
an analogue of guanine in which the 6-hydroxyl of guanine has been replaced by an amino 
group. Similarly, 6-chloropurine or purine itself may be visualized as a structural analogue 
of adenine involving a single structural alteration. Replacement of carbon No. 8 of guanine 
by nitrogen affords the compound 8-azaguanine. Whereas these analogues show an activity 
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gainst One or another rat or mouse tumour, only 6-mercapto- and 6-chloropurine have 

10wN a Clinical interest. 

However, a second structural change in the active purine derivatives yields compounds 

hich are inactive as anti-tumour agents. For example, 8-azapurine or 8-aza-6-mercapto- 
jurine are quite inactive in this regard. These structural relationships constitute the basis 
f some of the principles which have guided us in our synthetic experiments in the purine 

nd pyrimidine series and in the nucleoside derivatives as well. 

It would probably be a serious error if we were very rigid in our ideas in this field. These 
active compounds, although very encouraging, are very few in number, and may be too few 
from which to draw hard and fast rules. Furthermore, we know very little as to the actual 
uechanism of their action. Hence, we should not rule out other possibilities even though 

1ey may violate our tentative guiding principles. One example of this is the compound 

methylpurine which is one of the most toxic agents which has been studied in the Chemo- 
therapy Division. It was thought that the 6-trifluoromethyl analogue (that is, the 
ompound in which fluorine atoms have replaced all three hydrogen atoms of the methyl 
sroup in the 6-methylpurine) might be of interest. Although this new compound has turned 
out to be quite interesting from the pure chemical and physico-chemical standpoint, it was 
found to be non-toxic to animals at dose levels several hundred times larger than those of 
6-methylpurine. 

We must also not lose sight of the fact that a number of anti-tumour agents have resulted 
from a purely empirical testing approach. As we study the meagre fruits of the empirical 
testing programme, certain guiding principles emerge, one of which I have just mentioned. 
We should like to think that an exploitation of these principles might be characterized as an 
enlightened empiricism but it is quite clear that new principles have yet to be discovered. 
Although the nucleic acids and the purine co-enzymes still appear to be a very fruitful target 
for the chemotherapist, he should not shut his eyes to other possibilities because of pre- 
conceived notions. 


Dr. Gertrude B. Elion (Wellcome Research Laboratories, Tuckahoe, New York): Structure- 
Activity Relationships 
The optimal differential toxicity (therapeutic index) in a series of biologically active 
materials often depends on details of fine chemical structure in a manner which is revealed 
only by the preparation and testing of a series of related substances. Among substances 
which have anti-tumour activity the overall differential effect is often small and the chemical- 
biological patterns which emerge from such studies are often rudimentary as a result. On 
the whole such investigations tend to reveal chemical variations which result in inactivity 
rather than to suggest a series of chemical alterations in an active molecule which may lead 
tO progressive improvements in therapeutic index. Nevertheless, the biochemist is an 
ptimist and is never truly satisfied until he has explored a hundred or more variations for 
himself. I shall not discuss all of these variations but only indicate what effect some of 
he alterations in chemical structure have had on the activity of 6-mercaptopurine against 
ircoma 180. ; 
We are indebted for the tumour data to Drs. C, C, Stock and D. A. Clarke of the 
“hemotherapy Division of the Sloan-Kettering Institute. In Tables I and II the doses given 
re, in general, the maximum tolerated doses of the compounds. 
Alkylation of any of the purine ring nitrogens led to a diminution or abolition of the anti- 
mour effect of 6-mercaptopurine (Table 1). Only the 1-methyl derivative retained any 
ctivity and this was of a borderline variety. In all cases, toxicity was decreased. 
Introduction of other groups, e.g. SH, OH, CHsg, at positions 2 or 8 of the purine ring led, 
n general, to a reduction in toxicity and a loss of biological activity. This was not the case, 
»owever, for the 2-amino derivative. Thioguanine is about ten times as active as 6- 
ercaptopurine on sarcoma 180 as well as against adenocarcinoma 755 in our laboratory. 
lowever, this compound is also ten times as toxic for most experimental animals. In 
inical trials thioguanine is only a little more active than 6-mercaptopurine and several times 
; difficult to make. An attempt to improve the chemotherapeutic index of thioguanine by 
ibstitutions of the amino hydrogens by alkyl or aryl groups led only to diminished activity 
.g. 2-CH,NH), or to inactivity. 
Substitution on the sulphur has produced, on the whole, less toxic compounds and some 
these have retained considerable activity, particularly the methylmercapto and benzyl- 
ercapto compounds. A number of benzylmercaptopurines with various substituents in 
ve benzene nucleus have been less active. The 6-methylmercaptopurine is now undergoing 
inical trial. 
An exploration of substituents other than sulphur on the 6-position (Table II) has thus 
r proved somewhat disappointing. The 6-methyl compound is very toxic but appears to 
ive very little effect on the tumour size. Both the 6-bromo and 6-methylamino compounds 
10w borderline activity. In this connexion it should be mentioned that 6-chloropurine has 
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been reported to be active on sarcoma 180 at doses of 500 mg./kg. Although the 6-CN and 
6-COOH purines are inactive, compounds derived from these are being prepared and tested. 

The relationship between structure and activity is actually more complicated than these 
results would indicate. The data presented have been for tumour inhibition in the usual eight- 
day period. However, tumour regression rate may be far more important. Tests for this type 
of activity have now been carried out and with one or two compounds the results are particu- 
larly striking. Thus purine-6-thioglucoside produces scarcely any inhibition of tumour 
growth in eight days at a dosage schedule which causes almost 100% regressions on longer 
holding. This compound is now entering clinical trial and it remains to be seen whether 
this type of effect on animal tumours has any relationship to clinical effectiveness. 


TABLE I.—EFFECTS OF 6-MERCAPTOPURINE DERIVATIVES ON SARCOMA 180 


Dose Diameter Dose Diameter 
Purine mg./kg. Index* Purine mg./kg. Index* 
6-SH 25 0-64 2-CH,-6-SH 125 1:3 
6-SH 100 0-48 2-NH,-6-SH 5 0-48 
1-CH,-6-SH 250 0-76 2-CH,;NH-6-SH 200 0-56 
3-CH,-6-SH 125 0-97 2-(CH;).N-6-SH 500 1-21 
7-CH,-6-SH 300 1-0 2-C,H,NH-6-SH 50 1-16 
9-C,H,CH,-6-SH 125 0-97 2-C,H,NH-6-SH 500 0°85 
6,8-(SH). 65 0-85 6-CH,S 500 0-67 
6-SH-8-OH 600 0-91 6-C,H,S 125 0:95 
6-SH-8-CH, 200 0:93 6-C,H,CH.S 250 0-63 
2,6-(SH). 750 0-85 6-C,H;S 500 0-99 
2-OH-6-SH 200 0-87 6-SCH. *COOH 500 0-71 


*Ratio of average treated tumour diameter to control tumour diameter. 
TABLE II.—EFFECTS OF SOME 6-SUBSTITUTED PURINES ON SARCOMA 180. 


Dose Diameter Dose Diameter 
6-R-Purine mg./kg. Index 6-R-Purine mg./kg. Index 
NHNH, 50 0:96 N(CHs). 50 0:90 
CH; 3 0-88 Br 125 0-78 
OCH, 750 0:92 CN 250 0-93 
NHCH, 75 0-78 COOH 125 0-88 


Mr. G. M. Timmis (Chester Beatty Research Institute): New Anti-folic Acids and Anti-purines 

Although the treatment of malignant disease with drugs having anti-folic acid activity has 
not been discussed here, these drugs are valuable in the treatment of acute leukemia and have 
also produced some improvement in cases of breast cancer (Colsky, 1954) and in rhabdo- 
myosarcomas (Colsky, 1954; Farber, 1954). That the drug action against leukemia is at 
least closely related to an anti-metabolite effect, is indicated by the prevention of the normal 
effect of Methotrexate on a mouse leukemia, by the administration of folic acid (Burchenal 
et al., 1949). I would therefore like to mention very briefly the results of a recent investiga- 
tion into anti-folic drugs (Felton and Timmis, 1955; Timmis et al., 1957) wherein we 
have abandoned the sort of close structural analogy which relates, e.g., Methotrexate to 
folic acid, in favour of simpler structures (I and II, Fig. 1). The effect of compounds of these 
series on Str. fecalis has been examined by Dr. H. O. J. Collier and Miss P. Huskinson and 
fairly marked anti-folic acid activity has been found in some cases; e.g. I, X= Y= NH», Z=4’- 
chloro- and II, X=Y=NH,, Z=4’-chloro-, both give inhibition coefficients of about 90: 
still higher activities appear, when the benzene ring is replaced by naphthalene. Both X 
and Y must usually represent NH: groups before high activity is attained. 

One reason for trying structure I was a degree of spatial resemblance to the simple pteridine 
structure (the ring-system of folic acid). Substances of structure II were initially made and 
tested because the facile in vitro oxidation of type I to type II indicated the possibility ot 
a similar transformation in vivo. Although several anti-folics of high potency have been 
found amongst substances of type II the available evidence argues against the activity of 
type I being dependent upon an initial conversion of I to II (Fig. 1). 

Some new types of purine analogues with anti-purine activity (described at the Cibz 
Symposium cn the Chemistry and Biology of Purines, May 8-10, 1956) may also be 
mentioned. 


Purine itself and certain simple derivatives such as 6-methyl- and 6-chloropurine are anti- 


purines (anti-adenine or anti-guanine) but exhibit, both clinically and in experimenta 
animals, toxic side-effects. Furthermore, Dr. George B. Brown has shown that the attach 
ment of a ribose moiety to purine or 6-methylpurine considerably enhances the toxicity 
Since it has been established that the ribose moiety is attached to a precursor of purine ir 
the biosynthesis of nucleic acid and remains attached throughout the nucleotide anc 
nucleoside stages, a sugar residue had appeared to be a suitable residue to attach to a simpk 
purine analogue. The possibility, however, of toxicity being thereby enhanced led us tc 
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attach other, somewhat analogous, cyclic substituents instead of the sugar. Of the purine: 
and 8-azapurines so far made, III, IV, V and VI (Fig. 2) have been found, by Dr. H. O. J 
Collier and Miss P. Huskinson, to be anti-guanines of more or less activity. III is the mos 
active in this respect having about three times the activity of 6-mercaptopurine. 
REFERENCES 
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Dr. D. A. G. Galton (Chester Beatty Research Institu‘e): Clinical and Biological Aspects 

I propose briefly to consider, first, the relation between animal and human malignant 
disease in their response to therapeutic trials; second, the similarities and differences between 
cytostatic drugs and anti-metabolites from the clinical viewpoint; lastly I shall sketch in 
outline the therapeutic use of the main groups of anti-metabolites, especially in acute 
leukemia. 

A disturbing feature in the work of testing compounds for anti-tumour activity is that so 
many compounds are effective in laboratory animals but are without effect in a majority of 
human neoplasms. Dr. Walpole has discussed this matter and I endorse his views. The 
range of sensitivity in human malignant disease is narrow. With rare exceptions carcinomas 
are resistant to chemotherapy, as are malignant tumours arising in bone, connective tissue 
and the central nervous system. The only conditions that respond with any regularity to 
chemotherapy are the malignant lymphomas and leukemias, and, less commonly, the even 
rarer neuroblastomas and rhabdomyosarcomas. The sensitive conditions differ in two 
respects from the resistant neoplasms. First, they are often generalized diseases involving 
comparatively large masses of abnormal tissue in relation to total body-weight: secondly the 
abnormal tissue often contains a high proportion of rapidly dividing cells. As a result of 
either or both of these circumstances the total nutritional requirements and metabolic 
turnover of these growths is substantial in proportion to the metabolic activities of the whole 
body. In contrast, carcinomas, although we usually think of them as rapidly growing, often 
grow surprisingly slowly, contain a very small proportion of actively dividing cells, and weigh 
very little in relation to total body-weight. Much of the metabolic activity of human 
carcinomas is concerned not only with increasing the bulk of the tumour but in efforts at 
differentiation which involve attempts at synthesizing substances like mucin or keratin. Now 
the common laboratory tumours of small animals, usually mice and rats, are frequently 
as large as or larger than the animals themselves. They are mostly undifferentiated growths 
containing a high proportion of rapidly dividing cells, and their growth rate is rapid com- 
pared with that of the host. A greater proportion of a given dose of the compound on trial 
is therefore likely to find its way to these animal tumours than in most human carcinomas 
where the amount likely to reach the growth must be infinitesimal. In the case of cytostatic 
drugs whose distribution throughout the body appears to be entirely random, the tumour is 
as likely as any other tissue to receive its share, but in the case of an anti-metabolite it will 
receive proportionately less than the rest of the body unless the tumour is very large or unless 
the metabolic process in question is so much more rapid in the tumour that the substance is 
selectively taken up by it, as the thyroid takes up iodine. 

The poor vascularity of human carcinomas was often quoted as a major obstacle by those 
who saw no future in tumour chemotherapy. Tumours were known to be often largely 
necrotic and it was thought that no drug would ever reach the viable portions. In fact, 
carcinomas always receive enough blood to enable them to survive and to metastasize even 
though the survival of any particular mass is precarious. It is now an everyday occurrence 
to see widespread and bulky metastases from mammary carcinomas undergoing rapid 
regression during treatment with sex hormones. It is therefore likely that if the right com- 
pound were available it would reach the most remote growths following systemic administra- 
tion. The possibility of obtaining selective uptake will depend on finding a difference 
between tumour behaviour and that of the rest of the body. No qualitative peculiarities of 
malignant growth have been demonstrated so quantitative differences will have to be 
exploited. It is in this respect that the study of antimetabolites would appear to offer better 
prospects than that of cytostatic agents. 

Three groups of anti-metabolites have been tried clinically: they are antagonists of folic 
acid, of purines, and of amino acids. All are ineffective in the treatment of carcinomas but 
have been of some value in neuroblastomas, rhabdomyosarcomas and occasionally in 


reticulosarcomas. They are chiefly of value in the treatment of acute leukemia for which f 


they have now become the standard form of therapy. 
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In comparing anti-metabolites as a class with cytostatic drugs we find little overlap in their 
clinical activity. Some cytostatic drugs have limited efficacy in generalized mammary, 
cvarian and testicular carcinomas and their range of usefulness in lymphomas is greater than 
i, the case with anti-metabolites. If we consider the leukemias alone the two groups are 
again distinct. Thus, cytostatic agents are of little value in acute leukemias but are really 
useful in the treatment of chronic leukemias. Folic acid antagonists are useless in chronic 
lcukemias but induce remissions in about two-thirds of the cases of acute leukemia in 
children; anti-purines are effective in acute leukemia at all ages and have been used success- 
fully in chronic myeloid but not in chronic lymphatic leukemia. In acute leukemia the 
folic acid antagonists act rapidly, the anti-purines more slowly. With both groups of drugs 
the bone-marrow must be rendered aplastic before regeneration of normal elements begins. 
temission is often in progress two weeks after starting therapy with folic acid antagonists 
but may be delayed for eight to ten weeks when anti-purines are used. 

Cytostatic drugs and anti-metabolites share the serious disadvantages that their beneficial 
effects always prove to be temporary in every condition in which they are used. In acute 
leukemia especially, patients in remission often appear to be healthy in all respects, yet 
relapse is inevitable. Subsequent remissions may sometimes be obtained by repeating 
treatment but drug-resistance eventually blocks further therapeutic attempts. There is no 
cross-resistance between the major groups of chemotherapeutic agents which may therefore 
be employed successively but a patient who has become resistant to a particular drug will 
not usually respond to another member of the same group. In acute leukemia folic acid 
antagonists, anti-purines, and corticotrophin or steroid hormones may all help to control the 
disease. In practice it is very difficult to know what to do once remission has been induced 
by a particular drug. The alternatives are to stop treatment and wait for relapse, and to 
give maintenance doses in the hope of averting relapse. A third possibility is to combine 
two drugs acting in different ways, a method which on theoretical grounds might be expected 
to delay the development of resistance, provided the patient is sensitive to both drugs 
(Boyland, 1956). Burchenal (1956) has treated a number of children with continuous 
administration for many months of full doses of 6-mercaptopurine simultaneously with 
small doses of azaserine. Remissions were maintained for rather longer than is usual when 
6-mercaptopurine is used alone. 

With new drugs of all kinds toxicity is often a major prcblem and cannot be predicted from 
the results in other species. The earlier cytostatic drugs submitted for clinical trial were often 
so toxic that the more pessimistic of us wondered whether the separation of therapeutic and 
toxic effects would ever be accomplished. The newer compounds including Myleran. 
thio-TEPA, CB 1348 and Colcemid are less difficult to handle. Most anti-metabolites have 
so far proved to be highly toxic but their effects, unlike those of cytostatic drugs, can some- 
times be reversed by giving the specific metabolite against which they are acting. 

Anti-metabolites, like many cytostatic drugs, frequently affect the gastro-intestinal tract. 
and some members of all groups induce nausea, vomiting, abdominal cramps and diarrhoea. 
But there are remarkable differences between individual compounds in each group. Ameth- 
opterin, the most useful member of the 4-amino-substituted folic acid antagonists in the 
treatment of acute leukemia in children, causes bone-marrow depression, megaloblastosis, 
ilceration of buccal mucosa, gums, tongue, and later, diarrhoea. These effects can be 
eversed by citrovorum factor. An analogue of the anti-malarial Daraprim 2,4, diamino, 
3-4,dichlorophenyl!, 6-methylpyrimidine (Hitchings er al., 1952) is also a folic acid antagonist 
vhich has been tried by Dr. Burchenal’s group at Memorial Centre with some success in 
cute leukemia. But it is very toxic, and like amethopterin causes bone-marrow depression 
with megaloblastic change, and diarrhoea. Buccal ulceration comes on much later than with 
imethopterin and nearly half the patients develop generalized skin rashes. In spite of these 
lifferences the toxic effects are also reversible by citrovorum factor (Murphy et al., 1954). 

The anti-purines show similar diversity in incidence of therapeutic efficacy and of toxic 
‘ffects, and the relation between the two is just as difficult to explain. 6-mercaptopurine is 
he most useful drug clinically in acute leukemia because it is practically non-toxic in 
herapeutically effective doses. Most other anti-purines are toxic in therapeutic doses. 
urine itself (Philips ef a/., 1954) is interesting because it is the only member of the group 
hat damages lymphoid tissue. But clinically it causes VIII nerve deafness, generalized 

ullous erythema and loss of hair (Burchenal, 1956). Puromycin amino-nucleoside, a sub- 
tance of antibiotic origin, has anti-purine activity but is not useful clinically because it 
amages the renal tubules with resulting gross albuminuria (Burchenal, 1956). It is clear 
iat in calling these substances anti-purines we are selecting only one of several biological 
“tivities, and we may wonder whether it is the anti-purine activity that is responsible for the 
iti-leukemic effects. Earlier, | noted the discrepancies between human and animal 
imours in their response to chemotherapy. Human and animal leukemias are also very 
fferent. Azaserine (Bartz et al., 1954) for example, though very active against animal 
ukemias proved disappointing when tried clinically (Ellison et al., 1954). Even the 
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relative toxicities of compounds show surprising species differences. Thioguanine (Elion 
et al., 1952) is twenty times as toxic as 6-mercaptopurine in dogs but the effective dose in 
humans is about the same for both drugs. 

Both of the amino acid antagonists that have been tried clinically are very toxic. Ethionine, 
an analogue of methionine caused toxic psychosis and damage to liver, skin and gastro- 
intestinal tract (White and Shimkin, 1954). Selenium cystine (Weisberger and Suhrland, 
1956), possibly acting as a cystine antagonist, caused severe nausea and vomiting, epilation, 
and separation of the nails from their beds. Selenium cystine is of particular interest 
because it is taken up more readily by leukemic than by normal granulocytes (Weisberger 
et al., 1956). Because of its toxicity it will probably be of little value in the treatment of 
leukemia but this type of selective action may well prove to be the essential basis of the 
future therapeutic application of anti-metabolites. 
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Dr. F. G. J. Hayhoe (Department of Medicine, University of Cambridge): I fear 
that those of us who are working in this field, particularly in the chemical and 
experimental side, may be inclined to over-optimism, and I am not sure that some of 
the large-scale operations are not open to criticism. Dr. Bendich has told us, for 
example, that over 16,000 compounds have been obtained by synthesis or other means and 
investigated to determine their possible activity as purine anti-metabolites in the unit with 
which he is associated. This is an impressive number of compounds and speaks very highly 
for the imagination and technical ingenuity of the organic chemists, but it seems the reverse 
of complimentary to the medical and biological direction which should be guiding the 
search, since from these 16,000 compounds only one purine antagonist, 6-mercaptopurine, 
has proved sufficiently valuable to find a place in clinical practice. It is true that a number of 
other substances do manifest some anti-tumour activity and a few have found a place in 
clinical experimental trials, but the overall increase in our therapeutic armamentarium 
derived from this enormous programme of anti-purine synthesis has been very small indeed. 
Speaking from the point of view of a clinician I should not wish to appear ungrateful for even 
one active compound, and perhaps 6-mercaptopurine may be regarded as justifying a very 
great deal of time and energy in synthetic research, but the criticism is difficult to avoid that a 
very blunderbuss method of obtaining compounds of clinical value is being pursued. Perhaps 
the extensive researches which are being currently carried out on the intricacies of normal 
and neoplastic cell nucleoproteins may provide a more satisfactory lead in this matter. 

A point of some clinical importance to which Dr. Galton has already referred, and which 
may one day be provided with a biochemical explanation, is the difference in reaction to 
certain anti-metabolites, in particular the folic acid antagonists, shown by children as con- 
trasted with adults. Possibly more concentration on clinical and biological phenomena of 
this kind might have something to contribute to the study of cell sensitivity and resistance to 
anti-metabolites. 


Dr. R. L. Worrall: It is not correct to state that there is no qualitative difference 
between cancer tissue and normal tissue. The report of a polarographic study by 
Carruthers and Suntzeff states that the fat of epidermal cancer tissue of mice is 
qualitatively different from the fat of normal mouse epidermis. Jean Verne reported 
autoxidation of liver fat in tumour-bearing rats, and the decrease of marrow fat in myeloid 
leukemia may be due to this abnormal oxidative process. It is possible, moreover, that 
leukemic cells assimilate autoxidizing marrow fat. It is commonly supposed that marrow 
fat decreases in myeloid leukemia through normal processes of fat mobilization, but this 
is a pure assumption, not always recognized as such. 
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President—KATHARINE G. LLOyYD-WILLIAMS, C.B.E., M.D., F.F.A.R.C.S. 


[November 2, 1956] 


The Anezsthetist’s Role in Undergraduate Training [Abridged] 


PRESIDENT’S ADDRESS 
By KATHARINE G. LLOYD-WILLIAMS, C.B.E., M.D., F.F.A.R.C.S. 


IT is sometimes said that anesthetics should be a post-graduate subject, some anesthetists 
holding the view that it is waste of time for the students and bad for the patients to encourage 
undergraduates to give anesthetics at all. This is an extreme view and one with which I 
heartily disagree, but there is a good deal of variation in the extent of undergraduate teaching 
in the different schools. 


It is not difficult to get enthusiasm from students for such a specialty as anesthesia. The 
administration of anzsthetics is essentially practical and almost every student likes to feel 
he is actually doing something. If he can be given the feeling that he is responsible for the 
patient, this again enhances his pleasure. Some thirty years of teaching anzsthetics has 
shown me that one can only expect to drive into the average student a few fundamental facts. 
Those who wish to reform medical education—and they are many—constantly say that all the 
students should be taught are the basic principles. This is unfortunately more easily said 
than done. It is only when one looks back over years of training and practice that one 
begins to be selective enough to see what are the basic principles. The first practical fact 
I think a student should learn is that from the moment he begins an anesthetic, he is abso- 
lutely responsible for that patient until he regains control of his own airway and is breathing 
normally. In no other specialty to quite the same extent does a doctor hold the life of 
the patient in his hands. This cannot be reiterated too often. Though the anesthetist 
does, in fact, depute his responsibilities to the sister or nurse in charge who is going to watch 
the patient recover in bed, he has no right to do so—and certainly would be very foolish to 
do so—unless he is satisfied that he is handing over his patient to a responsible deputy, that 
the patient is breathing normally, preferably with an airway, that he is a good colour, and has 
a satisfactory pulse and blood pressure. If the hospital or nursing home is a new one to 
him he should satisfy himself before he leaves the building that the patient is being satis- 
factorily watched and cared for. That this is not always done is manifest from reports of 
unfortunate accidents which appear from time to time in the Press. 


The sense of responsibility can be impressed on the student by making him turn on the gas 
and oxygen machine himself, checking all cylinders, the bottles and their contents. In 
spite of the convenience of piped oxygen and nitrous oxide to operating theatres, I am very 
much averse to this system in theatres where undergraduates are being taught. To my mind 
it is totally wrong to encourage them to think that the responsibility for gases lies in the 
hands of porters or theatre orderlies outside the theatre. With the introduction of standard 
colours for cylinders, and non-interchangeable couplings for N2O and Os, risk of adminis- 
tering wrong gases is greatly reduced. The same applies to the checking of ampoules. One 
cannot impress it often enough on the administrator that what he draws up, mixes and 
injects is entirely his responsibility and that he cannot lay the blame for wrong injections on 
the sister, nurses or anyone else in the theatre. The standardization of colours for the 
cylinders, the non-interchangeable coupling, the new methods of marking ampoules to 
obviate mistakes, all help to make for safety for the patient but nothing takes the place of 
checking the cylinders and checking the ampoules. 

Nothing makes me more angry than seeing a student take up a syringe of some 
fluid, possibly mixed by the resident, and prepare to give it to the patient. When 
you ask him what he is giving he has not an idea. I should like to emphasize the 
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importance of teaching students some simple method of local anesthesia, ensuring 
that they know the strength of the drugs they wish to use and also the maximum 
therapeutic dose. Junior house-officers have in some hospitals refused to give anesthetics 
because they are too frightened to do so. This is surely a condemnation of our teaching 
schools. I take the view that a qualified practitioner should be capable of administering 
some simple form of anesthetic, both local and general, just as he is expected to remove 
a toe-nail, open an abscess, do a lumbar puncture or any other simple operative procedure. 
We cannot after all have specialists performing all the minor operations. But if we expect 
them to do these things, we must give them a basic training in really simple methods. 


My own practice, horrifying as it may appear to some, is to teach undergraduates in the 
minor operation theatre to anesthetize the patients with ethyl chloride and ether on a mask 
to the first plane of the third stage in the anesthetic room, then to continue with gas and 
oxygen and ether from a standard machine in the operating theatre. The patients who are 
reasonably healthy and are not being treated as in-patients are given atropine pre-operatively 
and walk into the anesthetic room. They are kept post-operatively in an out-patient ward 
for a few hours before going home. These out-patient sessions provide one of the best 
methods for teaching the undergraduate simple methods for the kind of small operation for 
which in the ordinary way a skilled anesthetist is not called. As I grow older I find my 
teaching reduced to a few.simple aphorisms, such as, ‘“‘Keep the patient breathing, and keep 
the patient pink.”” Ether has sometimes been called a foolproof anesthetic. If you give 
too much ether the patient stops breathing; fortunately with the heart and circulation still 
in a reasonable state. If you let a patient get blue you can let him die from anoxia at any 
stage whether under light or deep anesthesia. The patient gets blue most commonly from 
obstruction of the airway. It should be reasonably easy to keep a clear airway but all 
teachers will know how students can hold a patient in such a way and with such good 
intentions that they successfully prevent the patient from taking a breath at all. Maintaining 
a clear airway is therefore one of the basic things that can most easily be taught in these 
sessions. 


How to deal with the vomiting patient is also a salutary if disagreeable exercise. When 
the student has been helped with a case or two, it is possible to let him start on his own 
and only help him out of his difficulties when they arise. We must all have been shaken 
by the reports published this year of the number of patients who die as the result of inhaling 
vomit. I suggest very seriously that some of these patients might have been saved, not by 
the use of suckers, bronchoscopes or any elaborate procedure at all but by the simple 
knowledge of how to deal with a patient who is vomiting, by tilting him into the safest 
position, on his side and maintaining an airway. Here again ether, as a means of anesthesia 
by the inexperienced administrator has great advantages over more elegant methods, in that 
fortunately the patient usually vomits at a stage at which he can still protect himself. His 
pharyngeal reflexes are still present and all that is needed is to put him into a position head 
downwards and preferably on his side, possibly with a pillow under his shoulders so that he 
is not likely to inhale vomit but will cough it up. The same position should be adopted when 
the patient is removed from the operating table to the trolley after minor operations. In 
the bad old days every nurse learnt how to deal in a simple way with a vomiting patient. 
To-day when on the whole patients seldom vomit after modern anesthetics this complication, 
when it occurs, is often very badly dealt with. 


My third aphorism is: “If a patient will retain an airway under ether anesthesia he must 
have lost his pharyngeal reflexes and is therefore in the third stage, i.e. surgical anzsthesia.” 


If one can get a student to learn these three facts it will give him some confidence when 
called upon to give a simple anesthetic i.e. (1) Keep the patient breathing. (2) Keep him 
pink. (3) If he will retain an airway he must be at any rate in the first plane of the third stage 
of anesthesia. 

I doubt if you can teach him much more in the undergraduate stage, but he has at least 
some basis to build on. The use of the gas and oxygen machine in the minor operating 
theatre is again good practice, though if the administrator is inexperienced it is infinitely 
safer to use ether on a mask than run any risks of giving an inadequate supply of oxygen 
to a patient. 


Dental anesthetics.—It is still very common practice for dental surgeons to ask the local 
general practitioner to give dental gases especially to their own patients. I have recently 
been sent the results of a questionnaire sent out by the British Medical Students’ Association 
enquiring about the amount of instruction which undergraduates get in giving dental 
anesthetics. There are many dentists who are certainly better able to give anesthetics than 
the doctor and they sometimes complain that they have to start by teaching their medical 
colleagues. 
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This is not surprising when it is realized that some undergraduate schools give no instruction 
at all in this very important branch of anesthetics. The possibilities of mishaps occurring in 
the dental chair are manifold, and every doctor should be aware of them and be given some 
basic training. 

Intravenous injections.—Whether students should be encouraged to give intravenous 
anesthetics is perhaps a moot point, but it cannot be denied that the anesthetist is the best 
person to teach him to put a needle into a vein. Undergraduates are usually taught by the 
registrar or house-officer how to take blood for pathological tests during their introductory 
posts. The patient can be spared much if the anesthetic staff will spend time on teaching 
undergraduates how to put a needle into a vein without causing misery to the patient. Which 
vein to use has been a matter of some controversy. There are some disadvantages in select- 
ing the veins at the elbow. As Professor E. A. Pask has pointed out, there is the risk of damage 
to the median nerve (or even injection into the ulnar artery) and the veins of the back of the 
hand have been suggested as the best site. These are not always easy veins for the student 
to get into because they are more mobile and perivenous injections occur perhaps more 
frequently but fortunately more obviously. The veins in the ante-cubital fossa are usually 
better supported by the surrounding tissues and are more easily entered by the inexperienced. 
The use of veins on the ulnar side of the ante-cubital fossa for injection should never, however 
tempting, be taught to undergraduates. With the use of an eccentric nozzle on the syringe 
and the syringe resting on the arm, and with a definite routine for injection, the procedure can 
be acquired fairly quickly. There is a lot to be said for using the bevel of the needle facing 
downwards when teaching students (Fig. 1). If after entering the vein they let the needle 




















Fic. 1. 


“ride up” as is a good precaution, the contents of the syringe will still enter the vein instead 
of being occluded by the anterior vein wall if the bevel is uppermost. The dangers and 
treatment of perivenous injection should naturally be impressed on them. 


It is often said that anesthetics for major operations are unsuitable ones for training 
students. My own view is that there are very few operations indeed where the student 
cannot be taught something if the anesthetist will take the trouble. A physician who is a 
good teacher can cover a large part of medicine on a single case of diabetes or cerebral 
hemorrhage, and there are many comparable ways in which the anesthetist can also teach 
if he wants to: 


(i) How to give an intravenous injection. 


(ii) What premedication the patient has received, with the doses. (It is remarkable how 
few students ever look at the prescription chart or know what drugs their patients 
are receiving.) 


(iii) How to take and keep a record of the pulse and blood pressure—to give only a few 
instances which come to mind. 


; 
: 
: 
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There have been a number of articles written and papers read recently on the subject of 
medical education. We are all agreed that the content of the present syllabus is grossly 
overcrowded and that it is impossible for the student to acquire or remember all that is 
crammed into his years of training. Nevertheless every specialist thinks what he is teaching 
cannot possibly be cut and the burden increases year by year. I think we must not be too 
greedy of time in teaching our own specialties; we have a part to play in teaching the funda- 
mentals of medicine. 


Professor G. W. Pickering says: “The primary purpose of the undergraduate medical course 
within the University is to train the student’s mind so that he can collect and verify facts 
concerning health and disease in man, and so that he can form a balanced judgment on 
issues that affect both individuals and groups.” 


Anesthesia as a subject for undergraduates is in fact mainly practical, and it behoves us 
all to ensure that the simple things we teach them, even if few in number as I think they 
should be, are well understood. 


We have, however, a very definite duty towards the next generation not only to impart 
the facts of our specialties, but to give them a standard of ethics and that sense of responsi- 
bility and membership of a great profession that were handed on to us by our predecessors. 


The last few years have brought great changes. We live in an age when recruitment for 
the profession comes from a pool of talent rather than, as in the past, a pool of privilege, and 
it must lead to the enrichment of the profession. None the less, a background of privilege 
could and most frequently did in the past give rise to a sense of responsibility, which we 
should preserve most jealously for the benefit of all. If we wish to maintain professional 
standards we must first be quite sure that people realize that these standards exist, and it is 
the duty of the older members of their profession to reiterate again and again quite explicitly 
what these ideas and ideals are. For example we have, I think, to make a particular effort to 
a students that they must preserve a real sense of individual responsibility for what 
they do. 


If we are to retain our standards as professional people and not merely as civil servants doing 
a routine job bound by hours, conditions and money, we must preserve our independence of 
thought and that sense of responsibility which should mark the educated professional man. 
The anesthetist is really in a unique position to instil these principles into his students for his 
dealings with them are mainly as individuals, not as groups. The six years of training which 
a medical course involves should give us ample time and opportunity to instil into our 
students those principles which we all wish them to have and we can none of us avoid our 
responsibilities in this respect. We get our students at the most impressionable age and 
what our standards are and how we view our responsibilities are inevitably the example they 
take and follow. 


The standards we demand from students are what we shall get. I think perhaps we make 
a mistake in London and in many of the other Universities, in not making more of a ritual 
of our qualification as “a doctor with the right to practise”. In some Universities the 
taking of some form of the Hippocratic Oath is made part of their Graduation Ceremony. 
The words may seem archaic and we perhaps cannot subscribe to it in detail but the spirit 
of it as a standard of ethics is unchangeable. 
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Section of Dermatology 
President—LouIs FORMAN, M.D., F.R.C.P. 


[October 18, 1956] 


Leg Ulcer and Rheumatoid Arthritis. Three Cases.—F. Ray BeTtTLey, F.R.C.P. 
Case I. 

History.—A housewife, then aged 28, began to develop rheumatoid arthritis in 1950, two 
months following an attack of salpingitis which had settled down after treatment with 
penicillin and sulphonamides. In 1952 she developed a rash on the upper part of the front 
of her chest, three weeks after starting gold therapy; three weeks later, the rash having sub- 
sided, gold injections were re-started and continued for fourteen weeks when they were dis- 
continued owing to the reappearance of the rash. This subsided within two weeks of 
stopping the injections. In 1954 subcutaneous swellings began to appear on the backs of 
her elbows. During the period March 1954 to March 1955 she received two courses of bee 
sting therapy applied to the skin everlying her affected joints. In June 1955 an ulcer began 
to develop on each ankle and in February 1956 she developed a dry pleurisy lasting one week. 

Examination on admission in April 1956 showed her to be thin and crippled with rheum- 
atoid arthritis; many subcutaneous “rheumatoid” nodules were present on the extensor 
surfaces of her arms and over her scapula. There was a clean based ulcer 3 in. by 2} in. on 
the outer side of the left ankle. 

The smaller ulcer healed slowly on bed rest and local treatment in seven weeks; the larger 
ulcer only healed after pinch grafting but twelve weeks later broke down at the same time 
as a fresh ulcer appeared below the outer side of the left knee. 


Investigations.—Urine: a few R.B.C. and W.B.C.; culture sterile. Blood urea 27 mg. %. 
Urea clearance 50% and 31% of normal. I.V.P. normal. Blood counts showed a persistent 
hypochromic anemia. W.B.C. counts normal. Blood for L.E. cells strongly positive. 
Plasma proteins 7°8 grams%. Albumin 3-5 grams%, globulin 4-3 grams%. Electro- 
phoretic pattern showed a raised gamma and alpha-2 globulin. Blood W.R. negative. 


Case Il. 


History.—A housewife, then aged 51, first developed symptoms of rheumatoid arthritis in 
1943. From 1951 to 1954 she was treated with various courses of Butazolidin and gold. 
In 1953 nodules appeared over her elbows and by early 1955 an ulcer had developed on her 
left ankle. 

Examination on admission in February 1955 showed her to be obese and crippled with 
rheumatoid arthritis; ““rheumatoid” nodules were present on the backs of the arms and hands. 
An ulcer 4 in. by 24 in. was present on the outer side of the left ankle and one the size of a 
shilling on the medial side of the base of the left first toe. Chest X-ray showed an area of 
segmental collapse at the right base which persisted in spite of active treatment. In May 
and October she had two attacks of constant lower abdominal pain associated with nausea 
and vomiting and a temperature of 101° F. on one occasion; apart from slight tenderness no 
other abnormal findings were made clinically or radiologically. In August she had an attack 
of loss of consciousness for two minutes. Whilst lying in bed she became cyanosed, there 
was no clonic phase and she was not incontinent. On recovery she complained of a severe 
right-sided headache. Heart and C.N.S. subsequently normal, as were the EEG and skull 
X-ray. No healing at all could be induced in these ulcers in spite of nine months in hospital. 
Grafting failed as also did local injections of hydrocortisone. Systemic steroid therapy was 
lot given at that time. She was discharged home in December. 

In August 1956 the ulcer started to extend and to become more painful. She was 
‘eadmitted in October for possible systemic steroid treatment. Examination showed little 
*hange from the previous findings apart from an increase in the size of the ulcers and one 
resh one on the medial side of the right first metacarpophalangeal joint. 

Investigations.—Urine: normal. Blood counts showed a constant hypochromic anemia 
nd leucopenia. Blood for L.E. cells strongly positive on two occasions, and negative on 
wo. A positive finding was not associated with any exacerbation of her condition. Plasma 
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proteins 7-7 grams%, albumin 3-8 grams%, globulin 3-9 grams%. Electrophoretic stri) 
showed a raised alpha-2 globulin and a slightly raised gamma globulin. W.R. negativ:. 

Addendum.—She began prednisone therapy on 6.10.56, so far with no definite change i: 
the size of the ulcer. A week ago purpuric lesions appeared on her legs. Platelet coun: 
80.000/c.mm. 


Case Ill. 

History.—A man, then aged 45, first developed symptoms of rheumatoid arthritis in 1945 
In 1947, nodules were present over the left elbow for six months. At the time he was tol 
that they were “rheumatoid’’. Raynaud’s phenomenon in the hands and feet began in 1952 
In 1953 he had gold dermatitis and in April 1954 an ulcer appeared on the medial side o 
the right ankle. 

Examination on admission in November 1954 showed severe arthritis, dusky erythem: 
and telangiectases at the bases of the finger nails, and a clean based ulcer | in. in diamete 
over the medial side of the right ankle. 

The ulcer slowly healed over twelve weeks’ treatment in hospital, during which time h: 
received hydrocortisone subcutaneously into the base of the ulcer, 25 mg. twice weekly. 


Investigations.—Urine: occasional R.B.C. on admission, subsequent deposits normal 
Blood counts normal. Blood for L.E. cells (November 1954) negative; (September 1956) 
positive. Plasma proteins 6-0 grams%, albumin 3-6 grams%, globulin 2:4 grams% 
Electrophoretic pattern showed a raised alpha-2 globulin. 


Dr. F. Ray Bettley: I have brought these three cases, which have features in common, as 
examples of a lesion which I have noticed in the last two years or so—the combination of 
rheumatoid arthritis with ulceration of the legs or feet. When I asked a rheumatologist 
about this he was inclined to attribute ulceration to immobility and vascular stasis, but | 
think this is not an acceptable explanation because the legs do not show any such signs. There 
are no histories of varicose changes and the legs are not usually eedematous. One of the 
patients now has a good deal of leg cdema, but she did not have that when the 
ulcers started. She was resting in bed in the ward for many months and the ulcer slowly 
enlarged at a time when there was no sign of oedema or of arterial insufficiency. 

I am indebted to Dr. W. S. C. Copeman who called my attention to the report by Laine 
and Vainio (1955) on cases which are evidently of this sort. Laine and Vainio do not mention 
systemic factors in their cases, but it is most significant that these three patients all have 
features which we usually regard as those of disseminated lupus erythematosus. I do not 
wish to make a firm diagnosis of lupus erythematosus in these cases, but rather to indicate 
that, in addition to chronic arthritis and skin ulceration, there is evidence of profound, if 
not obvious, systemic upset of the kind that is found in disseminated lupus erythematosus. 

Biopsy sections have been examined by Professor R. W. Scarff and Dr. A. C. Thackray, 
who do not at present wish to draw firm conclusions. In many ways they find the histology 
compatible with lupus erythematosus but two biopsies showed a palisading of histiocytes 
more suggestive of rheumatoid arthritis. At all events it seems that the histology confirms 
that something more than vascular stasis is at work. 


REFERENCE 
Laing, V. A., and VAINIO, K. J. (1955) Acta rheum. scand., 1, 113. 


Elephantiasis Nostras.—BRIAN RUSSELL, F.R.C.P. 

Miss O. M., aged 43. 

History.—1943: Bitten by a puppy on the right side of lower lip. About nine months later 
a small red swelling appeared at this site. It persisted for a few months. Since 1946: 
Recurrent attacks of redness and swelling of the right sides of both lips and of the right 
cheek. In later attacks the swelling extended to the nose, eyelids, forehead and scalp. 

1950: Admitted to hospital in a severe attack. 

1951: A warty lesion was noted on the under-surface of the right side of the tongue. It 
was excised. The section revealed tuberculosis of the submucosa. 


Physical signs.—Non-pitting ceedema of the lower half of the face. Firm, finely nodular 
and scaly surface of the chin. Macrocheilia. Venous congestion and telangiectasia of 
cheeks and chin. Vasolability, particularly of lower half of the face. Nasal septum 
deflected to the left. Right pupil larger than the left; no reaction to light; slow transient 
reaction to accommodation. Facial redness and swelling increase on excitement; right side 
of face flushes more but sweats less than left side. 
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Investigations.—Westergren sedimentation rate: 10 mm. in one hour. Blood: hemo- 

obin 92%; white cell count normal; Wassermann reaction negative. 

X-rays: Chest: calcified foci in right first interspace and right hilum; no active pulmonary 
\ssion. Cervical spine: no bony lesion. Sinuses: mucosal thickening of antra, left more than 
right. 

Bacteriology: Nose—moderate Staphylococcus pyogenes. Throat—profuse Streptococcus 
hamolyticus. 

Biopsy from skin of left side of chin: Chronic granulomatous inflammation consistent with 
tuberculosis or sarcoid. No acid-fast bacilli seen. Several epithelioid cell and giant cell 
tubercles in dermis, with slight central necrosis and peripheral lymphocytic infiltration. 
irefringent particle visible in one giant cell only. 

Mantoux reaction: | in 1,000 positive. 

Past treatments.—Penicillin; Sulphatriad; T.A.B.; superficial X-rays; potassium iodide; 
ascorbic acid; calciferol (aggravated); isoniazid (115 grams in six months, ineffective); 
\ureomycin; “‘tin, gold and iron” from unregistered practitioner; extraction of second right 
lower premolar for root abscess. 


Still’s Disease with Recurrent Ulceration of the Legs.—C. M. Rip.ey, M.R.C.P. (for BRIAN 
RUSSELL, F.R.C.P.) 

H. F., aged 14. 

History.—This girl first developed painful swellings of the joints at the end of 1948, and 
the process continued until about two years ago. Since 1949 she has had ulcers on the legs, 
appearing between October and May and often not healing until well into the summer. She 
cannot walk, and spends most of her time sitting in a chair. She has never suffered from 
chilblains. 

General health—Good. 

Past history.—Tuberculous gland on right side of neck removed eight years ago. 

On examination.—Thin, intelligent girl. Scar on right side of neck. Small glands in 
axille and groins. Typical deformities of rheumatoid arthritis affecting fingers, wrists, 
elbows, feet, ankles and knees. Marked wasting of limbs. Hands and feet rather cold, but 
peripheral pulses palpable. 

Skin: On the top of the feet and on the calves from just below the knees are some ulcers in 
various stages of healing and many scars of previous ulceration. The ulcers are round or 
oval, well defined and shallow, with bluish cedematous edges. 

Investigations.—Chest X-ray normal. E.S.R.: 37 mm. in one hour (Westergren). Hemo- 
globin 84%, white blood cells 8,200 per c.mm. (polymorphs 68 %, eosinophils 1%, lympho- 
cytes 26°%, monocytes 5%). Swab from ulcer: Staph. pyogenes. Biopsy (ulcer on right big 
toe): Inflammatory changes with some free iron. 

Comment.—It seems probable that the cause of this girl’s ulcers is venostasis in an im- 
mobile limb with gross wasting of the muscles. 


The following cases were also shown: 
Subcorneal Pustular Dermatosis.—Dr. I. B. SNEDDON. 
Pseudoxanthoma Elasticum (Giant Cell Reaction Nodules).—Dr. ROBERT WARIN. 
(1) Arthropathic Psoriasis. (2) Widespread Morphea.—Dr. R. H. MEARA. 
Dyselastosis with Cysts and Comedones.—Dr. J. H. ALLISON (for Dr. F. RAY BETTLEY). 
Incontinentia Pigmenti in a Baby of 12 Days.—Dr. G. A. BECK. 
Bullous Urticaria Pigmentosa in a Baby of 2 Months.—Dr. N. A. THORNE. 
Nodular Eruption of Back.—Dr. HAROLD WILSON. 
Xeroderma Pigmentosum.—Dr. D. L. Rees (for Dr. H. J. WALLACE). 
Maculo-anesthetic Leprosy.—Dr. Davip ERsKINE. 
Congenital Poikiloderma (Thomson).—Dr. J. G. Cow.ey (for Dr. F. RAY BETTLEY). 
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Section of Endocrinology 
President—T. RUSSELL FRASER, M.D., F.R.C.P., D.P.M. 


[October 24, 1956} 


Diagnostic Procedures in Bone Disease [Abridged] 
By T. RUSSELL Fraser, M.D., F.R.C.P., D.P.M. 
(Department of Medicine, Postgraduate Medical School of London) 


METABOLIC bone disease is characteristically generalized as distinct from localized or 
invasive bone disease. But invasive bone disease, for example myeloma, may become wide- 
spread and so simulate a generalized or metabolic disease of bone; and on the other hand 
osteoporosis, a metabolic disease of bone, may predominantly affect the axial skeleton. 

Much of the metabolic disorder of bone can be revealed from the metabolism of calcium 
and phosphorus; but in the future the metabolism of bone matrix may also provide diagnostic 
tools. Bone is constantly being deposited, remodelled and resorbed. Body fluids often 
reflect abnormalities of these processes; more direct measures of the rates of bone deposition 
give more sensitive reflections of bone metabolism. 

The important metabolic bone disorders are those which cause thinning of bone and it is 
with the diagnosis of these disorders which we shall be concerned: (i) That due to excessive 
bone resorption, which is typically reflected in hypercalcemia with hypercalciuria and high 
serum alkaline phosphatase; low serum phosphate may reflect that hyperparathyroidism is 
the cause. (ii) That due to defective calcification or rickets or osteomalacia, which is typically 
reflected in the “low calcifiability serum’’, i.e. one showing a low calcium x phosphate 
product along with the probably compensatory high serum alkaline phosphatase. (iii) 
Insufficient bone formation or osteoporosis, or bone atrophy with which we find normal 
serum levels of Ca and P and phosphatase. 


(i) THE RECOGNITION OF EXCESSIVE BONE RESORPTION DUE TO HYPERPARATHYROIDISM 


Gley recognized in 1890 that parathyroidectomy leads to tetany, and in 1909 McCallum 
and Voegtlin showed its association with low serum calcium and its relief by injected calcium. 
Following this, Erdheim in Vienna was led to study the parathyroids in cases of bone disease 
—and so to his discovery of the enlarged parathyroids in osteomalacia, which he correctly 
regarded as secondary. Later, however, thin bones with osteitis fibrosa were also found in 
his department to be associated with single parathyroid tumours which were clearly not of 
secondary origin. And so in 1926 a famous Viennese tram conductor, Albert, who had 
suffered many pathological fractures, was finally operated upon by Mandel and the 
offending parathyroid tumour was removed. 

This pathological approach to hyperparathyroidism has its present-day counterpart in the 
recognition of hyperparathyroidism either by X-ray or by bone biopsy, i.e. in its recognition 
from signs of excessive bone resorption. But unfortunately, the typical pathology is only 
found in the severer instances of this bone disease. In these cases the excessive bone 
resorption can usually be recognized from X-rays of hands, where it is shown as subperiosteal 
erosion. This finding is also seen in uremic osteodystrophy (secondary hyperparathyroid- 
ism) and so is not a hailmark of primary hyperparathyroidism. For this distinction we must 
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turn to the biochemical approach; as also for the recognition of those cases with less gros: 
bone disease. 

Concurrently with these new Viennese pathological approaches to hyperparathyroidism, 
studies were being made on the calcium metabolism of similar cases in the U.S.A. In 1930 
from a blood sample showing hypercalcemia, Dubois diagnosed hyperparathyroidism in 
another famous patient with pathological fractures, Captain Martell. Since then, the 
physicians Aub, Bauer and Albright and others, have studied many patients and defined the 
biochemical criteria for the diagnosis of hyperparathyroidism, based on the estimation of 
calcium and phosphorus and phosphatase in serum and urine. These procedures disclose 
parathyroid tumours not only among patients with bone disease, but even more among 
patients with renal stones and no bone disease. 

In hyperparathyroidism with bone disease but without uremia, these biochemical findings 
are typical—the raised serum and urinary calcium, associated with a raised serum alkaline 
phosphatase and a low serum P. However, only sera with at least two of these abnormalities 
are diagnostic, i.e. the associated phosphate disorders give the clue. But some cases of 
hyperparathyroidism do not have bone disease and so have a normal phosphatase, and some 
others have complicating uremia so that their serum P is no longer low; fortunately either 
one or other of these phosphate abnormalities is present in the vast majority. Further, it 
has emerged over the last decade that several conditions may simulate these biochemical 
findings of hyperparathyroidism—but not both the Ca and P abnormalities. (a) A similar 
hypercalcemia may occur in bone invasive disease such as myeloma or secondary carcino- 
matous involvement of bone; and also in some cases of sarcoidosis and in vitamin D 
poisoning. (b) With chronic uremia, secondary bone disease compounded of various 
abnormalities (uremic osteodystrophy) may occur; usually the absence of hypercalcemia or 
hypercalciuria can exclude primary hyperparathyroidism or indeed any cause other than 
the uremia. Evidence for these conditions should always be sought in atypical cases. 
In secondary hyperparathyroidism the serum biochemistry will also reveal signs of the 
basic cause, i.e. of the uremia or of the osteomalacia. 

An assay of serum or urinary parathormone levels will obviously be a useful diagnostic 
tool in these atypical cases. At Hammersmith, Davies (1957) has shown that this 
is possible, on forty-eight-hour urine collections, using a benzoic acid extraction and a 
mouse-phosphaturia assay procedure. 

We have noted that the diagnosis of primary parathyroid overaction is usually clinched by 
finding abnormal P metabolism in association with hypercalcemia. It is sometimes useful 
to exclude the suspicion of hyperparathyroidism by assessing both the serum level and the 
renal excretion of P. Primary and secondary hyperparathyroidism and also several other 
conditions, including renal disease and Cushing’s syndrome are characterized by a high 
urinary P excretion. The urinary P excretion can only be assessed in the light of both the 
serum P level and of the renal glomerular filtration rate. If we estimate the ratio of the renal 
clearance of P to that of creatinine then we can derive a “phosphate excretion index” (Nordin 
and Fraser, 1956a), which will be high in hyperparathyroidism primary or secondary, as well 
as in the other conditions noted, and low in hypoparathyroidism. This procedure is useful 
for the recognition of hypoparathyroidism and for the exclusion of hyperparathyroidism— 
but when high the index does not help distinguish hyperparathyroidism from the conditions 
which can simulate it. 


(ii) THE RECOGNITION OF OSTEOMALACIA OR RICKETS 

A firm diagnosis requires the demonstration both of the cause of the osteomalacia and 
also that the serum has a lowered calcifying power. I shall not discuss the ascertainment of 
the cause, i.e. the assessment of absorption and also of renal tubular function. In the well- 
developed cases, the radiological findings alone may be diagnostic—revealing the softness 
of the bones either by deformities or by Milkman’s or partial greenstick-like fractures. In 
the young there will also be seen the widened translucent metaphysis which is hyperplastic 
but inadequately calcified. 

In the typical case, the biochemical criteria of low calcifiability are found in the serum— 
a low product of the Ca x P concentrations—together with a high phosphatase level indicative 
of the hyperplastic osteoid. It is usually the P level which is low, but because of the con- 
siderable diurnal and dietary variations in serum P levels this abnormality may not always be 
recognizable from serum levels alone. For the recognition of doubtful or atypical cases, and 
for the assessment of cases with a known cause such as steatorrheea but with no clear evidence 
of bone involvement, we have two further tests available—the calcium infusion test and the 
bone biopsy. The osteomalacic bones show an abnormal avidity for intravenous infused Ca. 
If we exclude the vitamin D-resistant cases, which show a urinary leak for Ca, this can be 
shown by the low 0-12-hour urinary excretion on the test (Nordin and Fraser, 19565). This 
test can recognize cases before the serum levels are obviously abnormal. If account is also 
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t. ken of the rise in serum levels during the infusion, we can aiso calculate a four-hour tone 
r tention: which is abnormally high in osteomalacia, including the vitamin D-resistant cases. 

Further confirmation can be obtained by iliac crest biopsy. For this procedure it is 
necessary to prepare undecalcified bone sections so that the abnormally wide osteoid seams 
n.ay be demonstrated. A final confirmation of the diagnosis of osteomalacia is best obtained 
by the demonstration of the response to treatment appropriate to the cause discovered— 
eg. injected vitamin D in cases of steatorrheea. If need be in doubtful cases, this may be 
confirmed by showing the increased retention of calcium by balance studies. 


(iii) THE RECOGNITION OF OSTEOPOROSIS 

Finally we come to cases with translucent bones without evidence of a primary disorder 
of Ca metabolism, or of a bone invasive disease. For these cases we reserve the term 
osteoporosis and the diagnosis at present rests mainly on the exclusion of other disease. 
It is commonly attributed to defective formation of bone matrix, since what forms is normally 
calcified; but this basis has not yet been proved or disproved. The radiological diagnosis 
here consists in the recognition that the bones are abnormally thin. Unfortunately, so much 
of the “bone density” on an X-ray depends on the soft tissues shadow that variations in body 
thickness are a large source of error here; and at least about 25°% of the body’s Ca has to te 
lost before a recognizable abnormality emerges. There are two tests which may help in the 
recognition of a metabolic defect in these cases of osteoporosis; the Ca infusion test and the 
strontium infusion test. 

The first test has already been mentioned as useful in the recognition of osteomalacia. The 
four-hour “bone retention” of Ca on this test tends to be low in osteoporosis (Finlay, Nordin 
and Fraser, 1956). This first test might be called the early Ca uptake in response to a raised 
serum Ca level. 

In order to observe the bone uptake without raising the serum Ca, we should have to inject 
a suitable tracer of the Ca atoms and observe their rate of disappearance from the body fluids. 
For this purpose we have used strontium rather than the possibly dangerous radioactive 
isotopes and found evidence that it does act as a tracer for Ca in the body. We have given 
i single intravenous dose of strontium and followed the changing concentrations of strontium 
in the serum and urine over the subsequent seven days. From this data we have been able 
to derive the daily uptake of Ca by the bones (Eisenberg, Fraser, Ibbertson and Lowe, 1957). 

Interpretation of the curve suggests that there are two main Ca pools in the body. The 
body-Ca pool, or the exchangeable Ca, comprising not only the Ca in the body fluids but also 
that on the surface of the bones which appears to exchange freely with the body fluids; and 
the deeper or deposited bone Ca to which there is a steady deposition and from which there 
is later a steady resorption. This test measures the size of the first or exchangeable Ca pool— 
from the extent to which the strontium becomes diluted at the conclusion of mixing. We 
cannot follow the curves long enough to observe the end of the cycle—the resorption of 
deposited bone; but the steady rate of strontium disappearance, when corrected for urinary 
loss, reflects the rate of bone deposition from the exchangeable pool. Abnormal resorption 
should be revealed on this test by a corresponding abnormality in bone deposition and any 
mbalance between these processes should be revealed from the Ca balance. Preliminary 
results show that this dynamic test can more precisely define the disordered Ca metabolism 
»f some bone disorders, than can either estimation of the levels of Ca in the serum and urine 
or balance studies. Severe thyrotoxicosis shows a depleted Ca pool and a rapid bone turn- 
ver; some cases of severe simple osteoporosis show a normal Ca pool but defective bone 
leposition. Hyperparathyroidism shows both an enlarged exchangeable Ca pool and in- 
-reased rate of bone turnover. 

In conclusion, we see that in severe cases, radiology alone can sometimes define the 
lisorder, and standard biochemical procedures can clinch the diagnosis in these cases. For 
‘he diagnosis of hyperparathyroidism or osteomalacia, the estimation of serum and urinary 
evels of Ca, P and phosphatase can often supply the diagnosis. But hyperparathyroidism 
vithout bone disease or with uremia, may be mimicked by certain other diseases. Infusion 
ests of Ca and strontium can reveal abnormalities in cases of early osteomalacia and of 
»steoporosis, though the serum biochemistry may appear normal; these dynamic tests may 
1elp to elucidate obscure cases. 
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Pediatrics in General Practice 


VALEDICTORY ADDRESS 
By GEOFFREY BARBER, O.B.E., M.A., M.B. 


INTRODUCTION 

PADIATRICS is not a special branch of medicine. It is the whole of medicine applied to 
a special age group. The pediatrician is just as much a general practitioner of medicine as 
we are, and we tend to meet him more often than other specialists in domiciliary consultations 
for several reasons. The main one is that nowadays relatively few children’s ailments really 
need to be treated in hospital provided that home conditions are adequate: because con- 
servative treatment with antibiotics, the greatly improved economic way of life of the majority 
of people, the freedom from financial commitment especially in domiciliary consultations, 
the telephone, and the improved home nursing services all make home treatment more 
possible. And there is a greater realization that it is preferable to nurse a child at home, 
both from the point of view of the danger of further infection developing in hospital where 
many children are brought together, and from the harm that is done to a young child by 
separation from its mother and its home, especially when under the age of 5. Experience in 
children’s diseases is one of the most important sides of medical education, and there is 
no branch of medicine in which the general practitioner can be of more help to the consultant. 
So many of the symptoms and signs in children’s illnesses are transient and rapid, and we 
see the early stages of illness which may change quite appreciably before we ask his advice; 
as family doctors we also see a great deal of minor illness which clears up without ever 
getting to him at all. 

That is my subject: illnesses which present the doctor with symptoms or signs which may 
cause considerable anxiety at the time, and which clear up without any treatment or after- 
effects, or sometimes without any definite diagnosis. 


THE ALIMENTARY SYSTEM 
Abdominal symptoms in children equal in number all the other presenting symptoms put 
together. ‘‘Pain in the stomach” occurs with the greatest regularity right from birth; when 
an infant yells it is for the parent and for the doctor to find out the exact site of the pain. 
Often an intelligent mother will tell you that the pain does appear “‘to be in his stomach’’, 
and it is one of the nicest points in physical examination for a doctor to decide whether the 
tenseness of the abdomen is due to the pain or to the child’s vocal efforts. It is often very 
difficult to decide, and can only be done by the most patient and gentle holding of the 
abdomen, trying to dip through the tension of the recti muscles between the baby’s cries. 
! can never tell this when the baby is lying on its back, and I prefer the mother to nurse it 
ip against her body and for me to slide a hand gently over the baby’s stomach in that position. 
tven when we decide that there is no rigidity in between the yells, it does not tell us that the 
vain is not in that region, but it does reassure us a little that there is no serious inflammatory 
ivasion of the peritoneal cavity. 
I was always taught to listen to the abdomen, whether in a child or an adult. Active 
eristaltic sounds are reassuring; one of the most sinister pictures is the absolutely silent 
listended abdomen. So-called obstructive sounds are not always very reliable, although 
hey may give one a guide. A very loud yell is a reassuring sign; for | am more impressed 
y the child that lies and whimpers pathetically when you touch the abdomen, trying at the 
ime time to push your hands away. It is the picture of an ill child. One has to re-examine 
1ese children quite frequently, even at intervals of an hour or so before coming to a decision; 
iis is particularly true of intussusception because it is so difficult to diagnose in the early 
ages. 
The baby and the parent are so intimately bound together that one is always dealing with 
parent as well as a child: the parent wants a diagnosis, the child wants relief. It is very 
ften easier to give the former than the latter: and it is for this reason that there are so many 
ibels which we pin on to the infant for the parent’s satisfaction. It doesn’t even need a 
octor to say “‘wind’’ and I suppose that a child who has to suck too greedily because of 
is hunger at too small a teat often does finally blow himself up with air and have a certain 
mount of difficulty in getting rid of it, but in my experience a child brings up wind extremely 
asily when he has merely swallowed it, and usually produces his eructation with a certain 
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amount of liquid accompaniment or possetting and with an extraordinary show of pleasur .«. 
Painful wind often seems to be accompanied by an abnormal spasm, and I suspect that a mi: 4 
degree of pylorospasm is far commoner in infants during the first few months of their li e 
than is generally supposed, and that some of the pain which follows feeding in apparent.y 
healthy babies has been due to this cause. In some cases I have been delighted at the gre: t 
improvement brought about by an empirical use of Eumydrin. 

Before leaving the question of ‘‘wind”’ I should like to say a word about the size of tl 2 
holes in teats which are usually supplied to the public. When a baby suckles normally, |} 2 
stimulates the unstriated muscles of the milk spaces in the breast, so that if the child ‘s 
temporarily moved milk is squirted forcibly out. In fact he only has to start sucking movi - 
ments for milk to be literally poured into him. A healthy baby will often get his fill from 1 
healthy mother in a matter of a very few minutes. And yet mothers and nurses hav- 
the idea that it is harmful for a child to get his milk too fast from bottles and ar: 
alarmed if he chokes. I think he is much more likely to collect wind by having to suck to» 
hard and to take it too slowly. A cold in the nose will upset a baby’s feeding because ‘t 
needs such a little mucus to block his tiny nostrils: and he will feed much more slowly because 
he has to come up for air and he is bound to swallow some! But with clear nostrils, it 
is much more likely that air will get into his gullet through sucking at a resistant teat, than 
that milk will get into his windpipe from too large a hole. 

The older child—the child from 4 to 14 who complains of acute abdominal pain which is 
not the usual “‘D. and V.”’, nor due to too many plums or green apples. There is a type of 
pain which seems to come on for several hours or even days at a time, at intervals of anything 
from a week to several months: the child appears to be quite distressed, and entirely genuinc 
in his or her complaint: seldom is there vomiting or diarrhoea or a rise in temperature, and 
the attacks usually subside fairly slowly without giving any clue to the diagnosis. 

There are several theories as to the cause. In my young days it was fashionable to 
call them tabes mesentericus, and the theory was that they were due to acute inflammation 
of the mesenteric glands. When I was a house surgeon at Paddington Green Children’s 
Hospital, a number of these children were operated upon because the surgeon could not 
exclude appendicitis. The appendix was completely normal, and occasionally some of the 
mesenteric glands did in fact appear to be enlarged, but the anesthetist was a hardened old 
general practitioner and there was usually a derisive noise from that end of the table. 

But if we look at the throat of a child during an attack of abdominal pain, we will often 
see the early stages of an acute tonsillitis or pharyngitis, which will become established 
during the next day or two, and make it all too clear that the two are very intimately associ- 
ated: the tonsils stand sentinel at the entrance to the alimentary canal, so that it is quite 
possible that an infection which shows itself in its maximal stage at the tonsils and in their 
glands in due course, can in its stage of invasion extend a good deal farther down the ali- 
mentary canal. 

The second theory is that it is an allergic manifestation. Where the pain can definitely 
be related to certain foods, this is certainly an attractive one: eggs, especially duck’s eggs, 
are often more than just indigestible to certain people, and it is interesting to try the empirical 
use of one of the antihistamines during attacks of abdominal pain in this type. 

The third theory is the psychosomatic one. Undoubtedly this is a very strong factor in 
a great many cases, even if it is not the only one. In our English language we associate 
emotion with abdominal discomfort: we say ““Shomesick”’, “‘lovesick’’, “‘sick with apprehen- 
sion”, “sick with joy”, “sick with fear’, indicating that emotion can cause a spasmodic 
condition in the bowel. Children are very often secretive about their emotions. They have 
very little experience of the outside world, and a chance phrase caught from a grown-up 
can only be translated into an image in their mind from their own experience: the result is 
that they can have secret apprehensions and fears about the life or health of themselves or 
their relations which we never dream about, and which in time can certainly cause the type 
of abdominal crisis which I have described. 

And then, of course, there is the time-honoured label of intestinal worms. I believe that 
it is a very big infestation of threadworms that is needed to cause abdominal symptoms: 
pruritus ani is caused by them, and sometimes vaginitis, but often the mother will bring a 
perfectly healthy child along to be wormed simply because she has been scrutinizing his 
feeces and has found these threadworms. I must admit that I accede to the mother’s request, 
but it is as a treatment for her anxiety rather than the child’s ailment. 

Constipation.—A conscientious mother will often bring a perfectly healthy child to you 
saying,“ Doctor, he hasn’t had his bowels open for three days, what shall I do?” Just 
because she is conscientious, it is very difficult to convince her that this need not necessarily 
be harmful. With a small baby, a direct stimulus to the rectum is often quite enough to 
satisfy both mother and infant, and I encourage mothers to use their little finger in a well- 
soaped rubber finger-stall to stimulate a fecal evacuation. I think there is a definite place 
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{or a small-sized glycerin suppository, for stimulation from below is to be preferred to an 
i ritating laxative given by the mouth. And yet fecal retention is by no means uncommon 
i growing children, especially in school children who often have a very full day, and who 
ill get out of the good habits of the nursery simply because there does not seem to be time 
‘9 go and have a regular evacuation. It is one of the things which they think can be post- 

oned until absolutely necessary, and it is at school that the habits of constipation are often 
developed. The advice that I give to these children, and to adults who have gone through 
this stage of voluntary constipation at school and who have never recaptured the habit of 
« regular evacuation, is to try to empty the bowel the very first thing in the morning when 
at any rate the bladder has got to be emptied of necessity. The very presence of the full 
bladder seems to influence the reflex of defecation, and the constipated child can so to speak 
“take his bowel unaware”’ at this particular time. 

One has to be very careful to walk delicately between the two extremes, on the one hand 
of laissez-faire, and on the other hand of making a child acutely bowel conscious. I think 
(hat there is sometimes a place for one of the milder laxatives to be taken regularly each night 
for a time and just long enough in order to re-establish confidence. And of course the 
question of proper foods, encouraging the child to take those with a fairly high cellulose 
residue, along with a reasonable explanation and reassurance, may be all that is needed. 


Fecal incontinence is an interesting condition. Sometimes it is psychological, but it is 
quite often due to chronic constipation which has resulted in a fecolith, and I have known 
several cases where careful bimanual examination with one finger in the rectum and one in 
the lower abdomen has shown the presence of a soft tumour which moulds itself to the touch, 
and which has been satisfactorily cleared away with a series of enemas. But the presenting 
symptom of this condition can be a spurious diarrhoea due to the irritation of the fecolith, 
rather than the constipation which one would expect. 


THE CENTRAL NERVOUS SYSTEM 


The commonest symptom here is headache. I need hardly stress the importance of 
excluding all the possible causes of headache, for in these days when anterior poliomyelitis 
is probably the greatest fear of the parent, it is far more common for the general practitioner 
to see simple cases of headache than in the old days when the parent tended to treat them 
herself: often all that the anxious mother wants is to be sure that it is not in fact the early 
stages of that most dreaded of all diseases. Errors of refraction, the eruption of teeth, and 
mild inflammation of the middle ear will declare themselves if you look for them: but I have 
been impressed with the frequency of acute headache associated with pharyngitis, often in 
a child whose tonsils have been removed. I suspect that a sinusitis is much more common 
than we suppose: for instance, an observant parent brought me a child of just over 2 years 
saying than an acute headache one day had been followed by a profuse purulent discharge 
down one nostril, which apparently gave complete relief. At the same time it is difficult to 
visualize X-raying the sinuses in every child with a headache. I have also observed an acute 
headache which is associated with a considerable pharyngitis, and which has produced a 
doubtful picture of encephalitis: lethargy, and unsteadiness in the gait which has not cleared 
up for a week or two after all fever has subsided and the throat has become clean again. 
Would the cerebrospinal fluid have shown cells if a lumbar puncture had been done? It 
is part of the burden that general practitioners carry, that we have to decide how far investi- 
gations should be instituted in cases of this type. Nobody likes to have a lumbar puncture 
done on their own child; there is no very great risk attached to it, but at the same time it is 
quite a serious diagnostic procedure. 

Headache in children has many possible causes. It may be (1) part of the stage of invasion 
of an acute condition, (2) due to a small undetected local cause (such as those I have men- 
tioned of errors of refraction, eruption of teeth, and mild conditions of the upper respiratory 
tract), or (3)a symptom which appears and for which we never find a satisfactory cause. It may 
occur by itself, or it may be associated with an abdominal upset, in which case it is difficult 
to decide which comes first. So often the cause is psychosomatic. Recurrent “‘bilious 
attacks” can be associated with any change from the ordinary humdrum nursery routine, 
particularly where there is a period of anticipation. It may be getting less common, 
because in the old-fashioned nursery life was so extremely dull most of the time that the 
rare treat tended to cause a degree of excitement which our more sophisticated children 
nowadays would find had to understand. 

It is quite common to get cases of migraine with children of school age. Often the main 
cause is the strain of school life, the approach of examinations combined with the physical 
competition, and the increasing responsibility in the school. It is an early symptom of stress 
and it is particularly common in the bright young boy who takes his position in the school 
seriously, and tries to live up to the promise he has shown. I believe that our educational 
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system is superior to any other in the world, with a reasonable balance between academi: 
work, physical recreation, and training in responsibility and in self-expression. Freedon 
for the school child to develop hobbies other than the traditional set games is one of ou 
greatest achievements since the end of the First World War, but at the same time there i 
no doubt that school is an extremely exhausting business particularly to the children wh« 
are doing well. In Public Schools, prayers in chapel provide a welcome time of quie 
relaxation when boys have only to sit looking adequately quiet and attentive, and escapx: 
from the continual stress of being chivvied round and expected to do things. They car 
even let their minds wander without a sense of guilt and retribution. It is not uncommor 
to have a boy who really needs twenty-four or forty-eight hours’ rest in the sanatorium, not 
because he is ill, but because the stress of school life has become too much for him: and nine 
out of ten of these boys first complain merely of headache. 


Fits.—In its widest sense, the word “fit” may include anything from a very momentary 
loss of consciousness to a series of convulsions. If we take a child from birth to the end of 
adolescence, it is more a rule than an exception that he or she will have suffered at some time 
from at least one occasion of loss of consciousness. Here again the relationship of the 
parent to the child is of great importance, for the conscientious parent will often bring a child 
the very first time such a loss of consciousness has been observed, whereas in other cases the 
child may have suffered from quite a considerable series of fits before the doctor is consulted. 
And the question which the family doctor has got to decide is when he shall first allow the 
word “‘epilepsy” to be mentioned. For instance, a boy was brought to me at the age of 14 
with a story of having had fits in his dormitory on waking up in the morning. He was 
dazed for a few minutes and that was all. The parents were conscientious and the mother 
took pains to watch the boy herself in the holidays and saw the same thing. The parents 
pressed me to send the boy to a consultant, and, with no family history, the consultant was 
loath to pin the label of epilepsy on the boy, so he had an electroencephalogram done and 
this showed very doubtful minimum irregularities which could not be said to exclude petit 
mal. The result was that this boy was labelled as a minor epileptic, and on the consultant’s 
advice he was given phenobarbitone for a couple of years. The real crux of the problem 
arose when he had to sign the declaration for a learner’s licence to say that he did not suffer 
from fits. In view of the two years on phenobarbitone and the possibility of this coming 
out if he was involved in a motor accident I had to advise him to disclose his history. Although 
he had been free from fits for a long period without any phenobarbitone, it took two 
years of very considerable trouble, with visits to several consultants for further electro- 
encephalograms, before we were able to get the boy finally cleared of the stigma and granted 
a driving licence. The lesson is plain. In minor border-line cases one should warn the 
parents that if they raise the question of epilepsy there are certain implications which can be 
most unfortunate. It means that one must have some yardstick by which to judge and of 
course here the family history is important. But I like to have two or even three attacks of 
unconsciousness witnessed by somebody really reliable before I raise the question, then 
a trial period of control by suitable drugs. If there is a recurrence when the drugs are left 
off then a positive diagnosis is justified. 

And then there is the question of the isolated fainting attack due to anoxia. A rather 
tired boy of 18 or 20 standing in a crowded smoky room, who feels faint and passes out with 
a series of clonic convulsions. He often has a short period of mental confusion when he 
comes round, but I have seen several cases of this nature which have certainly never repeated 
themselves, and where the wise doctor just waits and sees. 

Turning to another problem, how does one distinguish between chorea and a tic? 1 find 
several points helpful. First the history. Although the movements are said to have come 
on in a moderately short space of time, careful questioning will sometimes elicit an illumina- 
ting remark like ‘tof course he has always had a habit of screwing his eyes up, or jerking his 
hair away, but nothing like so bad as this’. A marked tic so often develops from a scarcely 
noticeable one, whereas with chorea one can say “well, three months ago there was no 
movement at all”. A tic is repetitive, the same movement tends to recur, whereas chorea 
is essentially an intention tremor, so that if one sets a child the task of undressing or writing, 
chorea will interfere more with the intended movements than a tic will. Observing the 
child while asleep does not always give one the answer, because the small apparently invoiun- 
tary movements in sleep are so often the answer to a very small stimulus such as a tickle on 
the skin or a mild discomfort which causes a change in position. When in doubt it is worth 
trying a short period of intensive treatment as for chorea, complete bed, sedation and 
salicylates. A tic is unlikely to improve or may even become more pronounced. 


In nearly every condition I have dealt with so far, the mind of the child has been a most 
important factor. It is here that we can so often help the pediatrician when we refer a 
problem to him, for we have the great ac vantage of continued observation of the child 
against the background of his home life, and not only does the consultant frequently have 
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t rely on our description of the actual physical aspect, but we can give him this background, 
both the heredity and the environment of the child. The parents whom he meets for the 
ist time in his consulting room or hospital are closed books, and yet they are the key to the 
aole of the child’s make-up and outlook on life: and we can provide the consultant with 
at key by giving a thumb-nail sketch of the home life. 


4sthma still remains a most puzzling illness (or rather tendency): with both asthma and 
-nuresis treatment must include equally both parent and child. To my mind one of the most 
marked features of asthma is the decline in frequency in my part of the world during the last 
venty-five years. There used to be quite a regular little group of patients on whom one could 
ly for several night calls, especially at weekends, and I have always been interested in the pat- 
ern of the attacks in the different patients. One young man always had his attacks on Saturday 
nights, and another one always on Sunday mornings: but I think the most remarkable case was 
that of a boy at a public school who used to have his attacks with the greatest regularity on 
Monday mornings when he received a letter from his father. The child’s father had been 
at this school and had been a very successful boy. He had never really grown up so that 
these early successes remained the great triumphs in his life and he was very disappointed 
at his son who was not repeating the tradition, as the boy happened to be a singularly 
negative type. The weekend letters were always full of questions as to how he was getting 
on and how soon he was going to get into the house XV. The boy’s method of protection 
was an acute attack of asthma, so the housemaster tried the effect of withholding the parent’s 
letter for a day or two and the result completely confirmed our supposition, for the boy’s 
attack was postponed on each occasion until the letter was received. 
So often it is over-anxiety and over-protection on the parent’s part which contributes in 
the case of asthma in the child. 


Croup is an interesting minor spasmodic condition allied to asthma. I always feel that 
when a child has an attack of croup it is rather the parting of the ways for the parents of that 
child: for if they give way to unbridled fear and apprehension then they may easily sow the 
seeds of asthmatic attacks later on. In the same way I have frequently listened to a child’s 
chest when the child has been hot and breathless and excited and heard a number of rhonchi, 
| think one should always be extremely careful to avoid the use of the word asthma in any 
sense until it is necessary to use that label. Miss Fanny Burney says that George III beat 
“Prinny” when he had attacks of asthma. I will leave it to the psychiatrists to say whether 
this can be considered as one of the factors which formed his rather distinctive character 
later on. 


Anorexia.—It is so usual for a parent to bring a child because he or she will not eat its 
food, that I expect most us do say to the parent, “‘Oh, he’s reached that stage, has he?” 
thereby implying its normality. The more conscientious the parents the worse for the child. 
Nowadays they often demand an X-ray just to see that there is no mechanical obstruction 
vhich is preventing the child from swallowing, or in the case of a ruminator is causing the 
child to bring back the food, and which it does with such pleasure! Usually the child is 
young enough for the impression of the X-ray not to be associated with its feeding habits, 
ind so it does little psychological harm: but for an older child I think that it does definitely 
tress the effect that he is having on his parents, and therefore may harden him in his ways. 
\ child’s world is so very small compared with ours, that events which are small to us look 
ery large to them. Time is limitless from their point of view, and the one thing they like 
s to have a good game with as many players as possible. If they can make a mealtime into 
i general circus which involves the whole household, so much the better and the greater fun 
‘or themselves and hoots to grown-ups who don’t appear to enjoy it! 


ese 
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Dr. Wilfrid Sheldon paid tribute to the Address by the Section’s retiring President. The opening 
entence had pointed out that pediatrics was general medicine applied to a particular age group, to 
vhich the corollary was the necessity for a pediatrician to have a thorough training in general 
nedicine before branching off into pediatrics, and thereafter to remain au fait with advances in general 
nedicine. The observations which Dr. Barber had made about “wind” and the technical problems 
of sucklings were so full of common sense that they might well be reprinted and adorn the walls of 
nfant welfare centres. 

Although doubts were sometimes expressed about the existence of pylorospasm in infants, there 
vere certainly infants whose clinical story simulated that of pyloric stenosis, and in whom gastric 
eristalsis might be visible but the typical pyloric tumour could not be palpated. There was usually 

vidence of feeding errors, especially those associated with either underfeeding or some fault in the 
echnique which gave rise to excessive swallowing of air. While the name pylorospasm aptly 
lescribed the results it was necessary not to be content with a name, but to determine the underlyin 
causes. The correction of these, combined with a sedative for a few days, would usually bring relief. 
Dr. Sheldon was rather averse to the empirical use of Eumydrin for these infants, for it could easily 
lead to the drug being employed in infants suspected of hypertrophic pyloric stenosis before the 
diagnosis had been firmly established. Most authorities in this country required a palpable pyloric 
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tumour as the diagnostic criterion, but Eumydrin would maintain the pylorus in such a state o 

relaxation that palpation of the tumour then became almost impossible, and it was therefore preferabl. 

to defer the use of Eumydrin pending an authoritative decision as to the presence or absence o 
pyloric stenosis. 

Within recent years it had become necessary to add hiatus hernia to the list of conditions to b: 
distinguished from pyloric stenosis. The presence of specks of altered blood in the vomited materia 
should be enough to raise suspicion, and lead to the examination of a barium swallow under th: 
X-ray screen, by which hiatus hernia could be identified. In three infants both hiatus hernia an 
hypertrophic pyloric stenosis had occurred together, but the question of their interdependenc: 
remained undecided. 

The causal relation between an infection in the throat and abdominal pain was one constantl; 
being brought to the notice of pediatricians. Another common cause of abdominal pain, or perhap: 
recurring discomfort would be a better description, met with in the middle years of childhood wa: 
chronic indigestion, using this term in a broad sense. The story in these cases usually included < 
description of the child going deathly white at times, having dark rings under the eyes, and perhaps 
the tongue being dirty or the breath unpleasant. In some of these children the stools would at times 
be pale, and yawning or too rapid fatigue might be reported, symptoms which would lead one tc 
suspect that a rich Jersey milk was the cause of the trouble; in other children the story would be of the 
passage of undigested slimy motions, and then very often the cause would be found to lie in the child’s 
diet having far too much roughage in it. 

Dr. Sheldon said that if a child was brought on account of fidgetiness, and in the opening statement 
the mother named one particular movement, it would almost certainly be found that the child was 
suffering from a tic, for the movements of chorea were so diverse that no one particular movement 
stood out as remarkable. 

With regard to lack of appetite, especially in young children, the first essential was to record the 
weight of the child, for sometimes the real situation was that the child would not eat as much as the 
parents thought it ought to, while in fact they were aiming at too big a target. At all events if the 
weight was up to or above the average for the age there was obviously no advantage in trying to 
increase the child’s appetite. 


Dr. C. B. M. Warren said that one of the pleasant features of the life of a consultant pediatrician 
was that much of his work was closely linked with that of the general practitioner. Because children 
should not go into hospital unnecessarily, pediatricians had special opportunities for seeing them in 
their own homes with the family doctor when they were ill with acute but relatively common diseases. 
Probably in no other specialty did a consultant meet the general practitioner on common ground 
more i than in this one. How important it was, then, that this pleasant relationship should be 
preserve 

Dr. Barber had mentioned the child with asthma, an excellent example with which to emphasize 
the importance of keeping the family doctor in the picture. Sooner or later most children with 
asthma found their way to hospital. Anxious parents quite reasonably insisted that there should be 
further investigation. Once the case had been investigated at the hospital, however, and serious 
disease excluded, the right person to take over the treatment—except in special circumstances—was 
the general practitioner, who nearly always had an intimate knowledge of the child’s social setting 
and thus was if a better position than the consultant for influencing that to the good. Dr. Warren 
had never been much in favour of asthma clinics except for purposes of research because he con- 
sidered that they created the wrong atmosphere for the asthmatic child. 

The problem of the child with abdominal pain was common in hospital practice also. For example, 
a small survey in Colchester had shown that 15°% of the children attending the pediatric outpatient 
clinic there for the first time had abdominal pain as their main symptom. Sometimes the pain could 
be related to a minor parenteral infection but more often no cause could be found. Nervous factors, 
particularly anxiety, must be at the root of the trouble in many cases because it was surprising how 
- ——_, would follow a thorough examination backed up by reassurance of both parents 
and chi 

All convulsions had to be taken seriously and properly investigated; but Dr. Warren agreed with 
Dr. Barber that a diagnosis of idiopathic epilepsy should not be too readily made, with all that it 
implied, just because a child had had a single seizure. It might be necessary to take the parents into 
one’s confidence and to tell them what was in one’s mind but it was not always necessary to commit 
oneself to an immediate diagnosis of epilepsy. 

Dr. Warren raised the question of the relationship between those running the Welfare and School 
Clinics and the general practitioners. A fair proportion of all the children attending his outpatient 
departments were referred directly from these public authority clinics. Not infrequently they were 
sent to the consultant clinics for relatively trivial complaints which could reasonably have been dealt 
with by their family doctors. For example, he had had to see young enuretics whose general prac- 
titioners had never even been told about their trouble. It seemed to him that those who worked in 
isolation from the rest of the profession in Welfare Clinics tended to lose touch with clinical medicine, 
and that it was because of this that they were not always wise in their handling of a situation. He had 
seen mothers who had been frightened by what had been said to them about the innocent systolic mur- 
mur which had been heard over their child’s heart at the clinic. His own feeling was that it would be 
better to have these clinics staffed by practising doctors, that is general practitioners. The problem 
was not a simple one, however, because although this might, and indeed did, work well in a small 
town or country practice, it would be much more difficult to organize such a system for the larger 
towns. He thought that this whole question of the functions and staffing of the Welfare Clinics 
could be usefully reviewed. 
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The Changing Epidemiology of Sonne Dysentery [Abridged] 
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By IAN TayLor, M.D., M.R.C.P., D.P.H. 


SONNE dysentery is an epidemiological black sheep. At a time when the intestinal 
infections as a group have come nicely under control, Sonne dysentery has entered a phase of 
wild and quite uncontrolled epidemicity. So difficult is it to control that many people 
would be only too glad to ignore it, if that were possible. Some feel that it is a great mistake 
to dignify this trifling disease by the name of dysentery, which has such a fearful connotation 
in the public mind. Many of us at some time or another have turned a blind eye in the hope 
that we would hear no more about it. Sometimes we have been forced into action for fear 
of what others may say. The present appears to be a suitable time for taking a look at this 
disease and studying its recent behaviour. 

Although it is probable that the causal organism had been described before, the story of 
this disease really began with Sonne’s description in 1915 of the association of the organism 
with cases of dysentery in Denmark. The Sonne bacillus was reported in Britain from 1924 
onwards, and outbreaks in different parts of Britain from about 1930 onwards. Descriptions 
of early British outbreaks show many of the features familiar to us to-day. Thus MacGill 
and Downie in 1932 noted the importance of the school as an epidemic centre, stressing that 
it was particularly the younger school children who were involved. They thought spread 
was largely due to close contact, and that mild undetected cases were important in spreading 
infection. About the same time Pickles (1932) was studying his first outbreak, which took 
place at the time of the year at which Sonne dysentery epidemics occur nowadays. 

However, it was a few years later before things began to warm up. Late in 1937 we read 
in an editorial in the British Medical Journal ‘“‘During the last few months there has been a 
notable increase in the incidence of dysentery and diarrhoea, chiefly in children. Small 
outbreaks have been reported from various parts of England and Wales, but the largest 
increase has been in London . . .” and later in the same article, “‘Hitherto in this country 
Sonne dysentery has for the most part remained localized and sporadic in character, in 
contrast to its epidemic-endemic prevalence in the U.S.A and Scandinavia’. It looks as 
though in 1937 we were seeing the emergence of Sonne dysentery as a widespread epidemic 
disease in Britain. 

Fig. 1 shows the annual notifications of dysentery in the last twenty-five years. The 
activity in 1937 and 1938, the beginning of which has just been mentioned, was indeed quite 
notable by previous standards, although almost insignificant in the light of later events. 
For those who believe that the common infectious diseases are on the way out this diagram 
will come as a shock. Not only is dysentery being notified at a very much higher rate than 

er before, but there is no indication yet that it has reached peak figures. 

How many of the notifications are Sonne dysentery? The Public Health Laboratory 
ervice has published each year a summary of all isolations of Shigella by type. In 1945 
nd 1946, 87% were Sonne. In the next two years incidence was low, and the proportion 
f Flexner dysentery comparatively high, the percentage of Sonne being 57 and 73. The 
xt year, 1949, the figure was up again to 88%, and since 1950 between 95% and 98% of 

‘ne isolations have been Sonne. It appears that at least the big changes in notification 
ite are due to changes in the incidence of the Sonne type. 

How much are the higher figures due to improved bacteriological facilities? The growth of 
ie Public Health Laboratory Service, and improving techniques in the isolation of the 
rganism are facts, and it would be strange if they were not reflected in a higher rate of 
iagnosis of dysentery. The setting up of the service at the beginning of the war may have 
een responsible for a good deal of the increased incidence between 1940 and 1945. It can 
ive had no relation to the decreased incidence immediately after the end of the war, and it 
difficult to believe that any changes in organization and technique that have taken place 
1 recent years can explain the enormous increase in notifications in the 1950s. The increase 
\ the last few years probably represents a real increase in the incidence of Sonne dysentery. 
How much of the total incidence of dysentery do the notification figures represent? 
ome years ago Stocks (1949) estimated that notification of dysentery was only fractional. 
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This then is the first change in the aspect of Sonne dysentery ; an increasing incidence durir z 
the last twenty years consisting of successive waves, each of which has receded less than it hi s 
advanced, giving the impression of an incoming tide. Whether the tide has yet reached i s 
highest level we do not know. The years 1947-1949 appear to be worth further study <s 
possibly containing the reasons why the wartime epidemic ended and the great prevalence 
of the 1950s occurred. During this study we shall find that a number of important chang: s 
in the epidemiology of the disease did in fact occur just at that time. 
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Relation to population density—During the years in which dysentery has been increasing 
the experience in the country districts has been quite different from that in the cities. In 
Fig. 2 the rates for County Boroughs and Rural Districts are shown. It will be seen that 
up to 1947 the rates in the Rural Districts were higher than those in the County Boroughs, 
but that thereafter the position was reversed, the disparity between the two types of district 
being much greater during the last five or six years than before. As far as the Rural Districts 
are concerned the epidemic of the 1950s has been no greater than the wartime epidemic. It 
will be noticed that the change-over from rural to urban excess took place during the period 
of comparatively low incidence after the end of the war. There is no evidence that this 
change was associated with the wartime evacuation or the return of children to the towns. 

The change from rural to urban excess in an infectious disease has been noted before. 
Greenwood (1935) mentioned it as a change that sometimes happened to a disease when it 
was in a state of declining incidence, and McFarlan (1951) showed a similar change to be 
occurring in infective hepatitis in East Anglia in 1946, also during a period of declining 
incidence. Unlike these examples the change in dysentery occurred during a period of 
temporary low incidence which was the prelude to the highest incidence ever recorded. 

The infectious diseases showing the highest incidence in towns are principally those, such 
as measles, which spread by personal contact; whereas the most notable example of an 
infectious disease with a rural excess is enteric fever, a largely food-borne infection. Thi 
is a generalization from which there are exceptions. Nevertheless it is suggested that th: 
change from rural to urban excess in Sonne dysentery is consistent with the idea that whereas 
the disease was at one time spread by a combination of food-borne infection and persona 
contact, it has now largely abandoned its attempt to be a food infection, and has adopted th: 
far more successful method of personal contact. 

Seasonal incidence.—The seasonal incidence of the disease shows equally interestin; 
changes. Fig. 3 gives the maximum notification figure registered in each week of the yea 
from 1947 to 1955. The year’s events are shown from nadir to nadir, the diagram runnin; 
from the 35th week of one year to the 34th week of the next. 

In recent years the peak of the dysentery epidemic has been between the 10th and 15tl 
weeks. Following this main peak there is a subsidiary peak about the 20th week. In th 
curve a peak is also shown about the 50th week, but this is in no way typical and occurrec 
only once during the nine-year period. There is no autumn rise such as is found in enteric 
fever and food poisoning. This would have been expected between the 36th and the 40tl 
weeks, and such a rise is not seen at all in the dysentery picture from 1947 onwards. 
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G. 4.—Dysentery. England and Wales. Monthly averages of weekly notifications 1941-48. 


Figures from Glover (1949). 


In contrast to this, Fig. 4 is a diagram based on figures published by Glover (1949) for the 


sars 1941 to 1948. Once again the graph begins about the 35th week, but in this diagram 
onthly averages of weekly notifications are shown. The picture before 1948 was obviously 
‘ry different from that since that time. The main peak was in March, corresponding to 
te peak about that time in recent years; but in addition there was, before 1948, a well- 


irked secondary peak in the autumn, in the months of September and October, at the 


criod of the year in which enteric fever and food poisoning are commonest. The autumn 


ik, which was present before 1948, has been notably absent in recent years. 
This gives further support to the suggestion that the food-borne component has largely 
appeared from notified dysentery in recent years. If this is so it is important that it 


|. ould be generally recognized. Too often do we see the rising figures of dysentery blamed 


communal feeding and used unfairly to show how unsatisfactory our food handling 
thods are. 
The idea that dysentery is losing its food-borne component does not rest, however, on 


' lirect evidence only. The figures of reported food outbreaks of dysentery of the Sonne 


»e published by the Ministry of Health and the Public Health Laboratory Service show 41 
ch outbreaks in the decade 1935 to 1944 compared with only 6 during the period from 1945 


« 1954 which was of equal duration but which experienced a very greatly increased incidence 


dysentery. 
Thus after the year 1947, at which time the incidence of dysentery, particularly Sonne 


/ sentery, was at a low level, the behaviour of the disease has differed in certain respects 
»m that before 1947. It has been more prevalent; it has shown a different relation to 
» pulation density; it has had a different seasonal incidence; and it has been less associated 


th food infection than formerly. It is possible that what we have seen is the appearance 
a new strain of Sonne dysentery, one that is better adapted to contact infection as a way 
life. 
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Age incidence.—Some years ago Dr. Alison Glover A 1947) wrote of dysentery that “tie 
scourge of armies has become the bane of nurseries”, pointing out that the disease w is 
largely one of young children. In recent years there have been a number of reports stressi.ig 
the way in which the disease spreads quickly and widely in families, and it is obvious that 
an infection of this type cannot remain exclusively in one age group of the populatica. 
Davies (1952) reported the examination of 234 home contacts of cases. Half of them becar ie 
infected, the proportion varying from 37% of the adults, to 50% of the children aged 8 o 
15, and about 80° of those under 7 years of age. These findings have been confirmed \y 
other workers, notably Shaw (1953) and Ross (1955). 
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Fic. 5.—Dysentery. England and Wales. 
Age specific notification rates per 1, 
population. 


Fic. 6.—Dysentery. England and Waies. 
Total weekly notifications 1951-55. 


It is not surprising, therefore, that a diagram (Fig. 5) of the age specific notification rates 
over a number of years shows that incidence from year to year has gone roughly parallel in 
the various age groups. The main exception was in 1947, when for one year the adult rate 
was higher than that in children of school age. In that year there was a very low incidence 
of dysentery, coupled with one or two sizable outbreaks of Flexner dysentery in mental 
hospitals. It is probable that had it not been for the Flexner outbreaks the curve of incidence 
in the over 15 age group would have shown a dip downwards like those at other ages. 

A rise in the percentage of notifications coming in the 5 to 14 years age group in recent 
years is mainly due to the post-war rise in the birth-rate, but there has also been some degree 
of closing up between the attack rates in the 0 to 4 years and the 5 to 14 years age groups. 

The main focus of activity in Sonne dysentery has now become the primary departments 
of the schools, where outbreaks are becoming quite frequent. 

In view of this association with the schools one would expect to see some evidence of « 
connexion between the school calendar and the incidence of dysentery. The most constan 
features of the seasonal curve are the summit of the main peak and the bottom of the trougl 
between that and the following subsidiary peak (Fig. 3). To study the possible relatio1 
between these features and the Easter holidays the weekly notifications of dysentery i 
England and Wales over the five-year period from 1951 to 1955 were taken and arrange 
not by date, but in relation to the Easter holidays. The dates of the London school holiday: 
were used for this. It is the practice to break up in the middle of a week and to have twc 
and a half weeks’ holiday from this time. In Fig. 6 the two black columns are weeks o! 
complete school holiday in London, and the shaded column is half school and half holiday 
The height of each column represents the number of weekly notifications in England anc 
Wales. 

It is seen that the incicence of dysentery increased steadily during the last three full weeks 
of the school term; that the beginning of the holiday saw a marked fall in incidence whict 
was maintained through the holiday; and that as soon as the schools reassembled incidence 
began to rise again towards the secondary peak in the summer term. A somewhat simila 
picture is seen when figures for individual years are studied. It appears that the mair 
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epicemic is cut short by the break-up of the schools, and that it recovers its momentum 
when the new term begins. It is not suggested that the schools provide the main impetus 
for ‘he dysentery epidemic; but there is some evidence that the opening and closing of the 
schools are responsible for some of the irregularities of the epidemic curve. 

Geographical incidence-—When recent incidence in the Registrar-General’s Regions is 
studied we find, in general, a lower incidence in the South and West of the country than else- 
where. This may be due to the tendency already mentioned for incidence to be higher in 
urban areas than elsewhere. 

When comparing one town with another great differences may be due to such causes as 
variations in the activity of the health department in the search for Sonne, the existence of 
a public health laboratory in the town, the presence or absence of day nurseries, and many 
other factors. In most of the large towns there has been a general tendency towards higher 
incidence in recent years. Nevertheless a high rate in one year has not always meant a high 
rate for all time. Some of the large cities have managed to get comparatively clear after 
very high incidence. With regard to the low incidence in the South and West Regions 
mentioned above it is of interest to note that whereas Plymouth and Portsmouth have both 
had low rates Cardiff and Bristol have both experienced comparatively high rates. Stoke, 
Birmingham, and Coventry form a persistent low incidence group in the Midlands which has 
weathered the storm that has raged about it. It is difficult to find any general rule 
governing incidence in the large towns in recent years. 

he distribution of dysentery in London in recent years has been interesting. Three two- 
year periods of high incidence were chosen, viz. 1944-45, 1950-51, and 1953-54, and a list 
was made of the Metropolitan Boroughs in London which had an incidence of more than 
1 case per 1,000 population in all three of these periods. Nine Boroughs were in the list. 
With the exception of Chelsea all the high incidence Boroughs formed a compact block 
ranging from St. Pancras, Islington, and Stoke Newington in the north, through Finsbury, 
Shoreditch, Bethnal Green and Stepney further south, to Bermondsey on the south side of 
the river. The high figures in Chelsea had been inflated by repeated high incidence in a 
single establishment and a comparatively small population. The compact area in north 
London was surprising as the distribution of disease and of the various social and environ- 
mental factors in London tends to be extremely patchy. The distribution of high dysentery 
incidence did, however, appear to have some relation to at least one of the environmental 
indices, namely the average number of persons per room as shown at the Census. With 
the exception of Chelsea all the high dysentery Boroughs had overcrowding figures (based 
on persons per room) above the average for the County. 

In an inquiry carried out by the Joint Committee of Medical Officers of the London County 
Council and the Metropolitan Boroughs in 1953 it was found that 16% of the persons 
notified as*dysentery;in a year were living in conditions of more than 2 persons per room, 
the figure for the whole population at the Census being 5-3%. In the same inquiry a higher 
secondary attack rate in families was found when crowding was present than elsewhere. 


PREVENTION AND CONTROL 

There are some who think that the prevention of dysentery lies in the washing of hands. 
Others feel that the disease is uncontrollable. Between these extremes the majority attempt 
to control the disease with varying degrees of hope and despair, success and failure. 

Most will agree that when the disease is present we should do what we can to prevent its 
spread. Nevertheless this does not mean that we should go on automatically repeating 
tandard procedures regardless of whether they are successful or not. We should consider 

our preventive measures in the light of the circumstances of each outbreak, and use only 
hose that have a reasonable expectation of success. 

For the present, prevention must, perforce, be limited to the mitigation of local epidemics. 
ere are three main lines of attack on any infectious disease, namely eradication of the 
‘ervoir of infection, prevention of transmission of infection, and specific immunization. 
ie prospect of immunization against Sonne dysentery does not look hopeful at present. 
The reservoir of infection consists of infected human beings. A great deal of bacterio- 
sical examination of contacts is carried out in institutional, nursery, school, and family 
tbreaks. In bringing to light infected persons who may be in need of treatment this work 
obviously valuable; in the prevention of further spread results are uneven, and the reasons 
r success or failure are not fully understood. The earlier in the outbreak that one begins 
e better the expectation of success. However, the bacteriological approach is limited by 
e technical factors involved. Even at the most favourable estimate one cannot expect 
bacteriological result until the day after the specimen is taken, and by this time the epi- 
miological picture may have changed, because Sonne dysentery spreads with such speed. 
1e routine and repeated bacteriological examination of contacts is one of the measures 
\ hich should be examined with a view to relating the labour involved to the results achieved. 
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A possible partial solution which deserves further thought is that suggested by Dr. Ha*ry 
Hawke in a letter to Dr. Bill Brewer, the 25th letter in the Widdicombe file, describin;, a 
school epidemic of the Merrygowhimbles (Lancet, 1955). He suggested advising the head 
teacher merely to watch and pray and to see that nobody with diarrhoea cooked or served 
food; four weeks later he would wish to examine the feces of the whole school and “‘smite 
those Siigelie which linger”. This could not_be the,pattern for all. incidents, but on occasic.ns 
where the initial bacteriological survey discloses that infection has spread wider than expect d, 
farther bacteriological surveys might well be postponed until a time when they can be und:r- 
taken more purposefully. 

A good deal of the impetus for bacteriological examination of contacts comes from tie 
belief that symptomless excreters are of more importance than cases in the spread of dysente:y, 
There is in fact a certain amount of evidence that the reverse is the case. In the inquiry 
carried out in London in 1953 to which reference has already been made, it was tound that 
the secondary attack rate in families was considerably smaller when the primary case was 
a symptomless excreter then when the first case had diarrhea. Ross (1955) has produced 
contirmatory evidence on this point. 

Once the case or carrier is brought to light the question of putting him out of circulation 
arises, This often raises the subject of admission to hospital. Easton (1955) has written 
a strong condemnation of the policy of sending Sonne dysentery patients to isolation hos- 
pital, and the more one examines this subject the less justification there appears for using 
the hospital in this way. Only a very small proportion of cases really require hospital! 
treatment; and removal to hospital can have little effect on the spread of infection. More- 
over there are disadvantages in hospital admission, such as expense to the community, the 
danger of cross infection, and the psychological upset to the child. Unless the homie 
circumstances are totally unsuitable there can be little justification for removal to hospital 
except in the rare case that must be admitted for treatment that cannot be given at home. 

The other form of attack on the reservoir of infection is the direct attack on the organism. 
it is true that the trials of sulphonamide prophylaxis in day nurseries were not encouraging, 
but there may be many reasons for this, and this line of attack is surely worth pursuing 
farther. What is required is a drug that is cheap and effective in quickly and permanently 
rendering an infected person negative, and which can be given in general practice to sufferers 
and their family contacts. The disease with which we are dealing is so mild that the drug 
used must be quite tree trom side-etiects. 

ihe last method of prevention is control of the transmission of infection. The extreme 
rapidity with which the disease spreads in a closed or semi-closed community makes one 
wonder whether infection may sometimes be carried by the indirect air-borne route. The 
Organism has occasionally been recovered from dust in the environment of cases. It is 
not suggested that this is an important method of spread, but we should, perhaps, keep an 
open mind on the possibility that it may sometimes operate. 

lf there were ever any doubts about the principal mode of spread of the disease they have 
surely been abolished by the painstaking demonstration by Hutchinson (1956) of the manner 
in which children constantly infect their hands trom lavatory seats, and the methods by whicn 
the seats become intected. This clear demonstration deserves a thorougn tollow up; a knowa 
risk of this kind cannot just be accepted quietly. However, the difticulties should not be 
underestimated. It is not only a matter of making people wash their hands. The whole 
subject of the design, method of use, and management of the lavatory is involved. It 's 
a humiliating fact that after 100 years of main drainage the organization of the prevention 
of lavatory infection, particularly among groups of children, remains one of our biggest 
problems. 
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Malignant Carcinoid Tumours 


By REGINALD E. B. Hupson, M.D. 
Institute of Cardiology and National Heart Hospital, London 


AMONG the lining cells of the mucosa of the intestine and elsewhere there is a very small 
proportion of yellow cells which have an affinity for silver stain. These cells were first 
demonstrated by Kulschitzky and are therefore known as Kulschitzky’s yellow cells. Later, 
Masson showed their affinity for silver stain and so they are now called argentaffin cells. 
They are thought to be the origin of argentaffin tumours. Since 1907, these tumours have 
been called “carcinoids”, but they are better described as argentaffin carcinomas. Though 
the majority are relatively benign and quite common, a few can become very malignant and 
it is this type of metastasizing argentaffin carcinoma which, in the past three to four years, 
has been recognized as being associated occasionally with cardiac lesions in a well-defined 
syndrome. 


The primary tumour and its metastases elaborate an excess of the hormone serotonin 
(5-hydroxytryptamine), which is carried in the portal and hepatic veins to the heart. When 
it reaches the lungs, however, the serotonin excess is removed by the lung enzyme, mono- 
amine-oxydase, which converts the serotonin to 5-hydroxy-indole-acetic-acid. This is 
excreted in the urine and the detection of an excess is therefore used as a screening test for 
the presence of argentaffin carcinoma. 

Only those parts of the heart which have been bathed with large amounts of serotonin show 
major lesions so it follows that, normally, the chief changes are confined to the right heart, 
particularly the tricuspid and pulmonary valves. 

The characteristic syndrome is that of tricuspid or pulmonary stenosis (or both) in a 
patient who_has the symptoms of flushing attacks, especially after meals, bronchial asthma 
aad diarrhea. 

Case REPORT 

Woman,of 33 was admitted to the National Heart Hospital under Dr. Paul Wood for investigation 

pulmonary stenosis. t was soon realized that this might be associated with argentaffin carcinoma 

cause she had the typical symptoms, and nodules could be palpated on the liver surface. Catheter 
udies were made and the findings published by Goble, Hay and Sandler (1955). Sir Russell Brock 
moved the primary tumour from the ileum and some liver metastases. She then had various 
eatments including radioactive gold, which relieved the symptoms a little but caused severe neutro- 
nia from which she recovered. The subsequent course, however, was one of pathetic mental and 
1ysical deterioration leading to her death two and a half years after the onset of symptoms. 

Pathology.—The primary tumour, removed at the Brompton Hospital, was situated in the ileum 

using the mucosa into a lump about the size of the thumbnail. Histology proved it to be an 

gentaftin carcinoma, as did the liver biopsies. 

At necropsy, there was much emaciation. The skin incision and end-to-end anastomosis in the 

cum were both perfectly healed. The findings are presented in the order of the circulation. 
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The liver was enlarged to 2,200 grams and studded with rounded metastases, some of which wer: 
visible on the surface. Several nodules formed a confluent mass in the right lobe. Histologically 
the appearances were those of argentaffin carcinoma—the cells being arranged in neat masses 1 
direct contact with blood in large sinusoids. The heart was not enlarged, weighing 250 grams. Th: 
right atrium was normal to the naked eye, but microscopically showed patchy thickening of the 
endocardium. The tricuspid valve was moderately stenosed and strongly resembled that in chronic 
rheumatism. The cusps were much thickened and fibrous, adherent at the commissures, and th: 
chorde tendinez greatly thickened and shortened (Fig. 1). On section, the cusp thickening was see! 





i’ 


Fic. 1.—Tricuspid valve displayed to show the thick fibrotic cusps and the thick 
shortened chord tendinew. Note the small warty projection on the endocardium at 
the junction of papillary muscles about the middle of the left-hand cusp. 





Fic. 2.—Unopened pulmonary valve from above on Fic. 3.—Pulmonary valve cut open to show th: 
the right showing triangular stenosed orifice, the massive fibrosis involving the cusps and maint 
thickened shrunken cusps and small sinuses of Valsalva. a‘‘ waist” between the pulmonary trunk and th 
Aortic valve on left normal apart from some thickening infundibulum. Note the fibrosis extends down nt 
in sinus of Valsalva of upper cusp. the infundibulum. 
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to »e due to masses of fairly acellular fibrous tissue, without cell reaction or evidence of recent throm- 
bu. formation. The right ventricle showed early hypertrophy. The pulmonary valve was even 
mc °e affected than the tricuspid; the orifice was stenosed to a triangular shape and the cusps greatly 
sh nken, thickened and hard with fibrosis (Fig. 2). The sinuses of Valsalva were greatly reduced as 
a c sequence of this process, which caused a “waist” between the infundibulum and the pulmonary 
trunk. There was some spreading of the fibrosis down into the endocardium of the subvalvular 
infundibulum (Fig. 3). Histologically the appearances were like those of the tricuspid valve— 
masses of fibrous tissue without cell reaction. 

he Jungs proved to be showered with tiny metastases, the largest being only 1-2 mm. across; one 
ion revealed cancer cells in a lung capillary. In addition, there was early bronchopneumonia. 
ihe left heart appearances were practically normal, contrasting strikingly with those of the right 
heart. There was a little endocardial thickening in the left atrium which was otherwise normal. 
The mitral valve was normal macroscopically, but microscopy revealed a recent thrombotic lesion 
on a cusp (Fig. 4). The aortic valve, too, was virtually normal though there was some thickening 


pS 
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Fic. 4.—Mitral valve cusp. The arrow points 
to a projecting lesion, probably thrombotic. 
(Hematoxylin and eosin. Low power.) 


at the base of one of the cusps. It is feasible that these trivial left heart lesions were associated with 
the lung metastases, or possibly with an excess of serotonin getting through the lung barrier. 
No lesions were found in the brain, kidneys, or in other organs. 


DISCUSSION 

{t seems extraordinary that the description of this new syndrome has lagged half a century 
bchind the first accounts of argentaffin tumours. The condition is undoubtedly rare, and 
it 's possible that in the past any heart lesions found might have been thought to be congenital 
and not associated with argentaffin carcinoma. Although it has not been shown that 
serotonin itself is the cause of the cardiac lesions, this is the first disease in which a hormone 
has been demonstrated to be closely associated with valvular lesions of the heart. 

if we are to discover an agent, if such exists, which is associated with predominantly 
le t-sided heart lesions—as in rheumatic fever—it will be found in arterial blood coming 
from the lungs, and it will exert its major effects on the left atrium and the mitral and aortic 
v.!ves. Thereafter, it might be removed by the liver and only when it is in such excess as to 
p ss this barrier will it produce sclerotic lesions in the right heart. Such a sequence of 
e.ents would explain why, in rheumatism, tricuspid and pulmonary valve lesions do not 
o cur in the absence of lesions of the mitral and aortic valves. To my mind, this is the 
mr )st important aspect of the discoveries associated with the study of argentaffin carcinoma 
~ namely, that such discoveries might lead to advances in our knowledge of the disease 
p ocess in a far more common disease, rheumatic fever. 


Figs. 1, 2, 3 are taken from Goble et al. (1956) British Heart Journal, by kind permission. 
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Malignant Carcinoid Tumours 


By R. S. Stacey, M.A., M.D. 
University Reader iu Therapeutics, St. Thomas’s Hospital Medical School, London 


TWENTY-SIX years ago Sir Maurice Cassidy (1931) showed to the Clinical Section of this 
Society a patient who suffered from severe flushes, recurrent attacks of watery diarrho: . 
pain in the chest and dyspnoea. The flushing was much exaggerated during emotion an | 
during a meal and there were numerous dilated venules of recent origin over the nose an | 
cheeks. The skin of the trunk was mauve coloured but was liable to sudden changes t» 
vermilion. There was a harsh systolic murmur down the left sternal edge and the liver was 
large, hard and irregular. This was the first published case of a syndrome afterward; 
described by BiOdrck ef al. (1952) who were the first to associate it with a metastasizin 
carcinoid tumour of the intestine. 


Clinical findings.—Attacks of watery diarrhea have been present at some time in nearl: 
all the cases described. Many of these patients have extensive abdominal carcinomatosis 
and others have had a resection of gut, but this symptom has also been found in cases where 
the primary in the intestinal wall was quite small and it has persisted after a small locai 
removal. So it seems likely that the diarrhoea may not always be due entirely to mechanica! 
factors. 


The Flush 


The description I have quoted from Cassidy’s account is typical of cases with well-developed 
symptoms. In others the skin may be normal most of the time; then a flush starts, usually 
affecting the face first and then sometimes spreading to the neck, chest and limbs. It may 
be indistinguishabile from a menopausal flush. The colour is usually rather a dusky red 
but may be cyanotic; or bright red areas may be mingled with areas of cyanosis or even o! 
pallor. In Cassidy’s case, flushes were precipitated by a heavy meal and this has been 
noticed in subsequent cases though not all. Two patients shown me by Dr. P. J. D. Snow 
in Manchester had noticed that half a pint of beer would cause an attack and in one of them 
as little as 10 ml. 10% alcohol could be relied on to bring it on. In another case, in which 
emotion precipitated flushing, a few micrograms of noradrenaline injected intravenously 
was effective. As time goes on the flushes may become more and more severe, last longer 
and finally the skin may take on a permanent dusky colour, become coarse in appearance 
and show the dilated venules described by Cassidy. 

During a flush the blood pressure usually remains normal, but may fall and the pulse-rate 
is often increased; sometimes there is abdominal colic or evacuation of the bowels or bladder 
and sometimes there is an attack of dyspnoea in which there may be signs of bronchospasm. 
That is to say the flushes may be accompanied by evidence of plain muscle contraction in 
various parts of the body. 

Dyspnoea due to cardiac failure and associated with ascites and oedema is seen in cases 
with damage to the right side of the heart. This is one of the most remarkable features of 
the condition and has already been described by Dr. Hudson. Finally in nearly all the 
cases in which general symptoms have been present, the liver has been large and hard due 
to metastases. 

Widespread, apparently unrelated symptoms such as these might suggest a humoral agent 
and a lead was given to the search for this by the suggestion made by Erspamer (for references 
see Erspamer, 1954), while working in an entirely different field, that the argentaffin cells 
of the intestine, from which carcinoid tumours originate, may secrete 5-hydroxytryptamine 
(5-HT). In 1953 Lembeck estimated the amount of this substance in a carcinoid tumour 
and found a very high concentration. In 4 patients (Table I) from whom I have had material 


TABLE I.—5S-HT IN CARCINOID TUMOURS 
(amount found per gram wet tissue) 


Case Primary Secondary 
II _ 0-6 mg. 
Il 0:3 yg. 0-08 ug. 
IV 0-8 mg. 0-7 mg. 
Vv — 1-1 mg. 


the amount of 5-HT in the tumour tissue fell between 0-6 and 1-1 mg. 5-HT/gram wet tissue 
in 3 of them. In one, which on other grounds was certainly a case of malignant carcinoid, 
less than 1 »g. 5-HT/gram wet tissue was found in both primary and secondary; this is no 
more than is found in normal intestine. 
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5-HT is formed in the body from the essential amino acid tryptophan (Fig. 1) and is 
subsequently partly oxidized to 5-hydroxy-indole-acetic-acid (5S-HIAA), which is excreted in 
the urine. Normally the urine contains about 6 mg. S5S-HIAA per day but in cases of malig- 
nant carcinoid this is increased at the very least five or ten times (that is to 30 to 60 mg. per 
day) and may rise as high as a gram or more per day. Animal experiments show that only 
about one-third of injected 5-HT can be accounted for as 5-HIAA. What happens to the 
rest is not known but it is probably safe to assume that 5-HT production is about two to 
three times that indicated by the 5-HIAA excretion. The detection and estimation of the 
large amounts of 5-HIAA found in vatients with malignant carcinoid tumours is simple and 
this provides the easiest laboratory method of confirming the diagnosis. There is at present 
no other condition known in which a large increase in the excretion of 5-HIAA takes place 
and the finding of this therefore constitutes proof of the presence of a malignant carcinoid 
tumour. 

5-HIAA combines with Ehrlich’s aldehyde reagent to give a blue colour and this has been 
used as a test, but the test described by Sjoerdsma et a/. (1955) is more satisfactory and can 
be done in a few minutes. It depends on coupling 5-HIAA with «-nitroso-£-naphthol to 
give a purple-coloured substance. When applied as described by the authors the test is 
negative when normal amounts of 5-HIAA are present. 

More precise information as to the amount of 5-HIAA excreted may be obtained by the 
cuantitative method of Udenfriend et a/. (1955) or the shorter method of Macfarlane et al. 
(:956) both of which depend on the reaction mentioned above, or by paper chromatography 

Curzon, 1955; Hanson and Serin, 1955; Jepson, 1955). 


Amounts of 5-HT found in the blood and urine. Normally 5-HT in the blood is contained 
ntirely in the platelets. Platelets have a great affinity for it and will absorb up to five times 
s much as they normally contain (Hardisty and Stacey, 1955). This is, no doubt, one 
2ason why there is virtually no free 5-HT in plasma. But a more important reason is 
hat any free 5-HT is oxidized by enzymes in lung, liver, kidney and other organs. When 
lood clots the 5-HT in the platelets rapidly escapes and part passes into the serum, where 

can be estimated, and part into the red cells, where it is lost. There is therefore consider- 
bly less 5-HT in serum than in the blood from which it is derived but serum estimations 
evertheless provide a rough guide to the amount of 5-HT in the blood provided the method 
‘f preparing the serum is standardized. The blood 5-HT and the urine 5-HIAA excretion of 

cases of malignant carcinoid are shown in Table II. In all both were increased but 
vhereas the average blood 5-HT was only increased eight times the normal, an expression 
o doubt of the limited capacity of platelets to carry 5-HT, the average 5-HIAA excretion 
vas nearly eighty times that of the normal. 
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TaBLe II.—BLoop 5-HT AND URINE 5-HIAA IN 40 NorMAL SUBJECTS AND IN 5 PATIENTS 
WITH MALIGNANT CARCINOID TUMOURS 


Blood 5-HT. Urine 5-HIAA 
pg./ml. mg./gram creatinine 
Normal: mean+S.D. 0-16+-0-06 3-6+1:3 
(Snow et al., 1955) 
Carcinoid: mean 1-15 280 
range 0-4-2:2 22-1,230 
Carcinoid/Normal 8 78 


Both on account of ease of estimation and the greater abnormalities found, urinary 5-HIA 4 
estimation is the estimation to be preferred to establish a diagnosis. 
The urine normally contains only traces of 5-HT and Table III shows the amounts four.d 


TABLE IIJ.—5S-HT AND 5-HIAA IN URINE 


Case pg. 5-HT/ml. pg. S-HIAA/mI. 
I 0-65 70-400 
II 0-4 100-2,000 
Ill 20 7-44 
VI 0-6 100 
Normal 0-01-0-7 1-5 


(Lembeck and Neuhold, 1955) 


in 4 cases. In 3 of these the excretion was within normal limits, though all were excreting 
very large amounts of 5-HIAA; in one it was high and this has been verified on numerous 
occasions. 


We have, then, clear evidence that large amounts of 5-HT are formed by carcinoid tumours 
and that this reaches the blood stream, is oxidized to 5-HIAA and other substances and is 
excreted. 5-HT is pharmacologically a most active substance; 5-HIAA is inert. We now 
come to the question: How far are the symptoms of patients with carcinoid tumours 
explicable in terms of the known actions of 5-HT? 


5-HT contracts plain muscle and infusions in man cause diarrheea, intestinal colic, evacu- 
ation of the bladder and bronchospasm. These are all effects met with from time to time 
in this condition. Infusions also cause flushing and large doses may cause a patchy cyanosis; 
here again there is a correspondence between the actions of 5-HT and the symptoms to be 
explained but exactly how these changes are brought about is not clear. 5-HT is a vaso- 
constrictor and increases peripheral resistance, but whether the flush is due to the effects of 
stagnant anoxia on the skin vessels, or to venous constriction or some other mechanism, has 
not been investigated. 


The effects of 5-HT on blood pressure are complex. In man and in experimental animals 
a rise, a fall or, more often, a fall followed by a rise may be obtained under different circum- 
stances. Apart from the peripheral constriction I have mentioned, it constricts pulmonary 
vessels and also tends to cause a reflex fall in blood pressure by stimulation of afferents 
arising in the heart, pulmonary circulation and carotid bodies. Usually patients with malig- 
nant carcinoid have a normal blood pressure but until more is known of the circulators 
effects in man it is idle to go into this question in greater detail. 


By an action on the chemo-receptors of the carotid body, 5-HT stimulates respiration 
and this action may play a part in the attacks of dyspnea. 


The pathogenesis of the cardiac lesions remains at present unexplained. The pouring o! 
5-HT into the portal and hepatic veins probably leads to high concentrations free in the 
plasma where normally there is little; and this would be largely removed in the lungs. Sc 
that if the changes in the heart are due to the action of 5-HT it would be the right side oi 
the heart which might be expected to be the more affected—as indeed it is. Finally 5-H7 
has been shown to have an antidiuretic action and, on injection into the 3rd ventricle, striking 
cerebral effects. No changes in patients have been found which could definitely be attributec 
to these actions. 


Cassidy’s description, given here twenty-six years ago, shows that he considered the 
possibility of one humoral agent, namely histamine. being responsible for the flushing, fo: 
he describes observations in his patient on the triple response and on the injection of histamine 
Recently Waldenstrém and Pernow announced the finding of large amounts of histamine 
in the urine and plasma of 3 patients with this condition and offer two interesting suggestions 
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incxplanation. Very high concentrations of 5-HT are known to release the bound histamine 
of ‘he tissues but whether the concentrations reached in man are sufficient to do this is by no 
mens certain. Their second suggestion is that possibly the same decarboxylase which 
converts 5-hydroxytryptophan into 5-HT may also convert the amino acid histidine into 
his‘amine and that the presumed high concentration of this enzyme in carcinoid tissue may 
lea to a large production of histamine. This is a matter which can be settled experimentally. 
In «ny case it seems that not all patients with malignant carcinoid excrete abnormal amounts 
of histamine, for of 2 cases I have personally investigated one did and the other did not. The 
reason for this difference and what effect the presence of large amounts of histamine may 
have on the symptomatology remains to be determined. 


Treatment.—There is, of course, very little that can be done as there are invariably liver 
secondaries present. Surgical removal of malignant glands has been reported to have been 
followed by some amelioration of symptoms but surgery carries a definite risk. A severe 
attack may be precipitated by handling or pressing on malignant tissue and I know of 2 
cases in which an attack, ultimately leading to the death of the patient, developed at an early 
stage in the operation before there was any manipulation of the growth. Temporary im- 
provement has been twice reported after }**Au and deterioration twice after radiotherapy. 


Potent antagonists to 5-HT are known but so far they have not shown themselves to be of 
much value in treating these cases. Bromlysergic acid diethylamide, chlorpromazine and 
dibenyline would appear to be the most promising for a trial. In view of the precipitation 
of attacks by excitement and by noradrenaline, the use of adrenaline in treating broncho- 
spasm would seem inadvisable. Finally in cases where large amounts of histamine are 
excreted it is possible that some amelioration of symptoms might be obtained from anti- 
histamine drugs. 
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Endomyocardial Fibrosis 


By J. DONALD BALL, M.R.C.P. 
Miners’ Chest Diseases Treatment Centre, Llandough Hospital, Penarth 


Fiprotic thickening of the endocardium of the ventricles may be seen in myocardial in- 
furction, as a congenital lesion in childhood and sometimes in rheumatic heart disease. In 
A‘rica it commonly occurs without any of these associations. In Uganda at least this 
condition, which has been called by Davies “endomyocardial fibrosis” (1949), is so common 
that it is one of the three main causes of heart disease, being responsible for 15-20% of all 
heart failure. (Nephritic hypertension and syphilitic aortitis are the other two.) (Williams 
e al., 1954.) 

This condition has been reported from several regions in Africa. In Sudan (O’Brien, 
1 54), Northern Rhodesia (Buck, 1954) and Southern Rhodesia (Gelfand, 1954) it is fairly 
¢ mmon. A number of cases have been seen in Nigeria (Nwokolo, 1955; Beet, 1954). 
F -om this region come the only three examples of the disease in Europeans (Gray, 1951; Edge, 
1 '46). Other reports come from the Gold Coast (Hughes, 1953; Edington, 1954) and 
( ambia (McFadzean, 1953). In contrast very few examples of the disease have been re- 
c orded outside Africa. Only 4 cases in the American literature on obscure heart disease can 
t+ accepted as identical (Fienberg and Holzman, 1951; McKusick and Cochran, 1952; 
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Hoi man ef al., 1955; Clark et al., 1956). Two of these cases had spent war years in the 
Pac:ric islands. A similar number of cases from the European continent are recorded, 
mosily from Switzerland (L6ffler, 1936; Fossel, 1942; Egger, 1944; Brinkman and Prior, 
195). No patient so far has contracted the disease in Great Britain. 


PATHOLOGY 
The heart shows four main lesions (Davies and Ball, 1955): 


(i) In the left ventricle, the endocardium of the apex may be greatly thickened and 
fibrotic (Figs. 1, 2 and 3). It presents a smooth white surface, and may be 1-5 mm. thick. 
The margins of the fibrotic area are commonly sharply defined. The lesion may spread on 
to the posterior, lateral and anterior walls but usually spares the septum. The fibrous 
tissue penetrates the inner third of the myocardium. Ante-mortem thrombus is common 
on the surface, and calcification in the depths of the lesion. 


(2) The mitral valve: The posterior cusp and its chorde become thickened and eventually 
bound down to the posterior wall of the ventricle, rendering the valve incompetent (Fig. 2). 
Mitral stenosis is occasionally seen without any evidence of rheumatic heart disease. 


(3) The right ventricular endocardium shows lesions which resemble the left with one 
exception, the obliteration of the inflow tract of the ventricle. This distortion of the anatomy 
brings the apex towards the tricuspid valve until the length of the inflow tract is halved (Fig. 3). 


(4) The tricuspid valve is involved in a manner similar to the mitral though severe involve- 
ment is less frequent. Stenosis is present occasionally (Fig. 4). 


CLINICAL FINDINGS 

Patients of both sexes and all ages are liable to the condition (Ball et a/., 1954). Our 
youngest patient was a boy of 4 years. The symptoms and signs depend on the region of 
the heart predominantly involved. In left-heart lesions the outstanding complaints are 
the dyspnoea, ascites and cedema of heart failure. If the mitral valve is incompetent a loud, 
high-pitched systolic murmur and thrill are present at the apex. The heart shows general 
enlargement radiologically; left atrial enlargement, sometimes with systolic expansion, is 
present with mitral incompetence. 

If right-heart lesions predominate, cedema and ascites are prominent but dyspnoea usually 
absent. Jugular veins are distended but the signs of tricuspid incompetence—jugular and 
hepatic systolic pulsation and tricuspid systolic murmur—are usually absent even though 
necropsy shows gross distortion of the valve to have been present. The explanation for this 
absence of the signs may be found in the extensive deposits of fibrous tissue on the walls of 
the right ventricle, which is perhaps thereby prevented from exerting its full systolic thrust. 
These patients may be very difficult to distinguish from those with constrictive pericarditis; 
thoracotomy has sometimes had to be performed in the hope of finding a removable lesion. 


ETIOLOGY 

The cause of the condition remains unknown but certain possibilities demand special 
consideration: 

‘1) Malnutrition —A\though this was originally suspected in Uganda, recent observations 
have not confirmed it. Patients are no more malnourished than their fellows. Injections 
of thiamine produce no response. Vitamin-E deficiency, known to produce myocardial 
le-:ons in rabbits (Bragdon and Levine, 1949) and cattle (Gullickson and Calverley, 1946) 
m ght be worth investigating. 

2) Humoral abnormality.—The lesions in endomyocardial fibrosis are similar in nature 
tc those seen in association with malignant carcinoid tumours. There is some evidence in 
b: th conditions that the fibrous endocardium results from organization of deposited fibrin 
th-ombus. Humoral abnormality might therefore be a factor in endomyocardial fibrosis, 
as in carcinoidosis. 

3) Sensitization —There are also similarities between the mural endocardial fibrosis I have 
d: scribed and the valvular endocardial fibrosis in rheumatic heart disease. This possibility 
© some pathogenetic relationship is strengthened by the finding of occasional cases which 
s! »w lesions of both conditions. Though we are ignorant of the cause of rheumatic carditis 
tl -re is reason to believe that the lesions are associated with sensitization to the products of 
S' eptococca! infection. Perhaps a similar mechanism is operating in endomyocardial fibrosis. 
Another factor suggesting the possibility of sensitivity is the considerable eosinophilia 
‘ich has been noted in almost all cases reported outside Africa. Cases in Uganda also 
ow eosinophilia sometimes, but many of these also have helminth lesions, particularly 
rmal onchocerciasis, which itself causes eosinophilia. 
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(4) Virus infection Preliminary reports have described two varieties of virus myocardi is 
in Africa. One is from Johannesburg (Montgomery ef al., 1955) where an outbreak >f 
Coxsackie virus myocarditis was seen in the infants in a maternity home. The other com :s 
from the Belgian Congo, a region in which many of our patients had lived. Here sm: ll 
outbreaks of “‘encephalo-myocarditis” were thought to be caused by a psittacosis-like vir is 
(Giroud and Jadin, 1955). Little morbid anatomy is available but 1 of the 3 fatal cases d d 
show “l’endocarde . . . épaissi et sclereux”. It would seem therefore that there are Afric: n 
viruses which can attack the human heart. Pearce of New York has produced myocardi:'s 
in rabbits with several viruses (Pearce, 1950). The resulting acute lesions include endocardi 11 
proliferation with obliteration of the crevices. These lesions have not been followed to tle 
chronic stages but allowing for the difference in phase the similarity is remarkable. Oth r 
lesions include endo- and myo-cardial fibrosis and calcification. Pearce himself says ovr 
lesions resemble his, particularly those of his produced by the myxoma virus. 

In conclusion, we do not know the cause, but several pieces of evidence seem to indicate 
a virus infection. 

OTHER OBSCURE HEART DISEASES IN AFRICA 

Novel and mysterious though this condition is, it is only one of a number of obscure 
varieties of heart disease described recently in different parts of Africa. Apart from the 
virus myocarditis mentioned there are: 

(1) Post-operative mural thrombosis with death from heart failure and embolism described 
in Dakar by a group of surgeons (Letac et al., 1952-53). 

(2) “Nutritional heart disease’”’ with heart failure sometimes responding to a good diet is 
described in Johannesburg by Gillanders (1951) and Higginson et al. (1952). These hearts 
also show mural thrombi. 

(3) “Cardiac collagenosis” is the term used by Becker et al. (1953), also in Johannesburg, 
for a somewhat similar lesion which they believe to be a collagen disease. 

(4) “Myocarditis”: In Nigeria (Nwokolo, 1955), in South Africa (Higginson, 1952) and 
in Uganda, patients dying of heart failure are not infrequently found to have cellular infiltra- 
tion of the myocardium for no apparent reasons. The cells vary, but in some cases eosino- 
phils predominate. 

It would seem that for cardiologists as for explorers in other fields, Africa is maintaining 
her reputation as the source of the new and unexpected. 
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Primary Amyloidosis 


By R. I. S. Bay.iss, M.A., M.D., F.R.C.P. 
Assistant Physician, Westminster Hospital, London 


IN surveying this curious condition of primary amyloidosis I have drawn heavily on the 
excellent reviews by Matthews (1954) and by Symmers (1956)—this last providing an 
unsurpassed description of the pathological findings. 

Classification—Amyloidosis has been classified into primary and secondary types. As 
Symmers (1956) has pointed out, however, it is a common misconception that primary 
amyloidosis implies a particular and unusual distribution of amyloid different from that 
found in secondary amyloidosis; that the material presents anomalous staining reactions, 
and that the disease has a characteristic clinical picture. This may be true in some cases 
but often the distribution and tinctorial reactions of the amyloid tissue may be very similar 
in the primary and secondary types, so that a pathologist examining histological material 
without prior knowledge of the case may be unable to predict whether or not the patient had 
any other precipitating disease. The distinction between primary and secondary amyloidosis 
resides solely in the amyloidosis is other disease, 
presumably important from the etiologi i 
ng apparent precipitating condition. This distinction is important because correction of the 
underlying disease May cause a considerable regression in secondary amyloidosis while no 
effective treatment for the primary type has yet been evolved. 

The simplest classification is: 

(1) Secondary amyloidosis (associated with some primary disease such as chronic suppura- 
tion, rheumatoid arthritis, myelomatosis, Hodgkin’s disease, syphilis). 

(2) Primary amyloidosis. 

(3) Localized amyloid tumours. (These tumours may be localized to the bladder, the 
upper respiratory tract or the intestines. In some patients an extensive pathological search 
will reveal clinically silent areas of amyloidosis in other organs and such cases are really 
examples of systematized primary amyloidosis.) 

Pathological findings.—In primary amyloidosis almost any organ of the body may be 
involved. In the majority, however, there is maximal involvement of the heart and striated 
muscles, and less striking affection of the liver and other visceral organs. This is in contrast 
to the findings in most cases of secondary amyloidosis where the brunt of the disease tends 
to fall on the abdominal viscera. The staining reactions of the amyloid material in both 
primary and secondary amyloidosis are unpredictable with regard to Congo red and the 
metachromatic stains such as methyl violet. Although the affinity for Congo red is usually 
more marked in secondary than primary amyloidosis this is not always so, and often there is 
a difference from one organ to another. Van Gieson’s stain is of value in cases where the 
amyloid tissue fails to stain with Congo red or methyl violet: the amyloid material takes on 
a peculiar khaki colour, stands out from the surrounding background and is readily 
distinguished from hyalinized collagenous tissue. 


Clinical manifestations.—The eee et een ee ae 
cardiac failure and this has been the method of presentation in about half the reported cases. 


(Dahlin, 1949; Wollaeg Wollaeger, 1950). Since the average age of patients with primary amyloidosis 
is 55 years, it is not t is not surprising that the ztiology of the cardiac failure is attributed to hyper- 
tensive or ischemic heart disease. In only a few instances has the correct diagnosis been 
made ante mortem when there have been other features to suggest primary amyloidosis, but 
t! = condition should be suspected when there is cardiomegaly without evident cause. The 
e.ectrocardiogram usually shows low voltage QRS complexes and iso-electric or diphasic 
T waves in all leads but there is nothing characteristic or specific. The response to digital- 
iy ition and mercurial diuretics is often poor, and the patient usually dies in a matter of months. 

The second most common method of presentation is involvement of striated muscle, and 
te organ usually affected is the tongue. About a quarter to a third of patients with primary 
amyloidosis present with macroglossia. The base of the tongue is more involved than the 

‘terior part, and the infiltration may extend, as in one of our recent patients, to the laryngeal 

d hyoid muscles (Bayliss, 1957). 

Involvement of more peripheral muscles is clinically less obvious but may explain the 
1 uscular weakness experienced by many patients. 

In a quarter of the patients skin lesions occur. The most common manifestations are 
| irpura and small ecchymoses which should be carefully sought for, especially on the eyelids. 

ore specific are amyloid deposits in the skin and subcutaneous tissue. Sometimes the 
' ager pulps are enlarged clinically, but even if they appear normal a biopsy from this site 

ay confirm the diagnosis. 
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In a small proportion gastro-intestinal symptoms predominate. Thus on three occasic is 
amyloid infiltration of the stomach has led to an erroneous diagnosis of carcinoma ventrict ‘i, 
and other patients have presented with gastro-intestinal bleeding, and constipation »r 
diarrhoea. Involvement of the liver is more common in secondary amyloidosis, but soi ie 
patients with the primary type present with hepatomegaly, and develop ascites. Cirrho §is 
or hepatic metastasis is usually suspected. Tests of liver parenchymal function are norm.|, 
and the true diagnosis may be suggested by finding cardiomegaly or involvement of the tong ie 
or by hepatic biopsy. 

Other clinical presentations include the nephrotic syndrome, lymph-node enlargemei t, 
peripheral neuritis and enlargement of the thyroid. A patient now under the care of [r. 
S. P. Meadows at Westminster Hospital presented with a most painful peripheral neurit s, 
oculomotor pareses, and generalized lymph-node enlargement. The diagnosis was co.\- 
firmed by biopsy of a lymph gland. Subsequently he has developed hepatomegaly ar d 
ascites, and evidence of adrenal insufficiency. Very occasionally a familial history of 
primary amyloidosis is obtained. Neurologists in Portugal have described families with 
amyloid peripheral neuropathy, and other familial cases have been recorded in the Unitd 
States. 

Amyloidosis in association with myelomatosis.—About 15% cases of myeloma develop 
amyloidosis (Bayrd and Bennett, 1950) which may have more of the features usually found 
in primary rather than secondary amyloidosis and be associated with intra- or extra-osseous 
amyloid tumours. Occasionally the amyloid material is even found in the cytoplasm of the 
plasma cells. There does not seem to be any correlation between the development of 
amyloidosis and the presence of either Bence-Jones proteinuria or hyperglobulinemia. 

Diagnosis.—Confirmation of the diagnosis is best obtained by biopsy. The site for this 
may be clinically obvious but must in the case of the tongue contain muscle tissue and shou!d 
be sited as far away from the tip as possible. Where only the heart is clinically involved 
biopsy of the liver by hepatic puncture or of a finger tip may be rewarding. 

The intravenous Congo red test is worth carrying out, particularly if the technique suggested 
by Fearnley and Lackner (1955) is used, but negative results are often obtained even when 
there is extensive infiltration. 

Prognosis.—The outlook is always bad; death usually from heart failure occurring within 
two years. 

Treatment.—Although there is evidence of reversal of secondary amyloidosis when the 
etiological condition is successfully treated, no convincing improvement has been obtained 
in the primary condition. Claims have been made that large doses of liver extract and 
massive doses of ascorbic acid cause improvement. The uptake of Congo red may be 
influenced by these measures, but it is doubtful if the underlying metabolic disturbance is 
changed. In some cases of macroglossia surgery has been undertaken to make the patient's 
plight more tolerable. Thus in one case Sir Stanford Cade (Weber et al., 1937) did a success- 
ful wedge resection of the tongue but the patient died eight months later of cardiac failure. 
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BOOK REVIEWS 


Di: eases of the Liver. Edited by Leon Schiff, M.D., Ph.D. (Pp. xix + 738; illustrated. 

£5 10s. Od.) London: Pitman Medical Publishing Co. Ltd. 1956. 

his finely-produced book has been written by a team of experts, some of whom work 
in his country although most are centred in various parts of the United States of America. 
The foreword points out that the writing of separate sections on one organ by over a score 
of different authors might well be regarded as ultra-specialism at its most advanced. That 
this is not so the reader will soon discover when he recognizes how comprehensive is the 
oudook of most of the contributors, and how the book, although taking a single organ as 
its main theme, covers a very large part of general medicine. 

it is arranged in the well-established manner, beginning with anatomical, physiological 
and biochemical considerations, and passing on to methods of investigation before describing 
disorders of function. 

All these preliminary sections are excellent, have been clearly written and illustrated by 
explicit diagrams and some remarkably good photomicrographs. 

Emphasis is laid on the experimental method as applied to hepatic disorders, and a 
section is devoted to experimentally induced hepatic injury, further mention being made 
of this approach by Sherlock in her section on the liver in congestive failure. 

The discussions of disorders of the liver which follow pay full attention to the major 
problems, and in particular to those of pathology. They cover their respective fields in 
an up-to-date and authoritative manner, and are, withal, readable. Their value is much 
increased by the very ample bibliography which is given at the end of each section, reference 
being made to between 400 and 500 publications in one instance. 

A search for minor points or rarer conditions is made easy by the high quality of the 
index, and is rewarding as the information is there to be found. The hepato-toxic effects 
of Chlorpromazine are an example of a short, clear account, which is, nevertheless, up to date 
and full. 

This is an attractive book to handle and will prove an invaluable reference book to many, 
since by elective use the student, the practitioner, consultant or specialist will find, in most 
instances, that which he is seeking. 


Pulmonary Circulation and Respiratory Function. A Symposium held at Queen’s Coilege, 
Dundee. (Pp. xii + 44; illustrated. 12s. 6d.) University of St. Andrews. 1956, 
(Distributed by E. & S. Livingstone Ltd., Edinburgh and London.) 

The Faculty of Medicine of the University of St. Andrews, ‘‘conscious of the sad walls 
that bound the specialties’, brought together in Dundee last autumn a distinguished body 
of people with a common interest in the working of the lungs. The 126 members of this 
symposium included physiologists, surgeons, physicians, pathologists and at least one 
obstetrician. No less than one in five of these is the occupant of a University chair, 
including Professor Liebow of Yale, whose visit as Praelector in Pathology to St. Andrews 
provided the stimulus for this venture. The proceedings at the two-day meeting are now 
published in a slim and attractive volume in which the papers given by the twelve principal 
speakers and the 27 contributions to the discussion are fully reported and illustrated. The 
book is divided into two parts: “‘The Pulmonary Circulation in Health and Disease”’ and 

Respiratory Function”. There is no doubt that the pulmonary circulation was intended 
as the main theme of the symposium and the lively discussion of this subject itself justifies 
the purchase of the book. 

The selection of papers in the second part is not as well balanced as in the first. There 

a brief general review of respiratory function tests, two papers describing various types 

mechanical respirators, one dealing with gas diffusion in the lung and a fifth with pul- 

onary function in the newborn lamb. The ventilatory aspects of lung function are only 

‘iefly discussed and few of the important recent advances in the study of mechanical 

nection are mentioned. The organizers may possibly have felt that accounts of this more 

vecialized work would not have encouraged the broad discussion which was so valuable 
feature of the symposium. Those who remember the autumn meeting in Dundee will not 
> surprised by the fine quality of this publication. 


athologic Physiology: Mechanisms of Disease. Edited by William A. Sodeman, M.D., 
F.A.C.P. 2nd edition. (Pp. xxx + 963; illustrated. 91s.) Philadelphia and London: 
W. B. Saunders Company. 1956. 

This is a fascinating book, compiled by 29 American authorities, many of whom are 

most as well known in Great Britain as in the U.S.A. The thirty-one different chapters 

»ver all the various systems of the human body, with special chapters relating to such 

ibjects as genetics of abnormal growth and neoplasia, carbohydrate metabolism, water 

nd electrolyte balance, infection and allergy. 


JANUARY 
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The system adopted throughout the book is to give a short account of the anatomy <f 
the part under review, followed by a detailed account of the physiology and histolog , 
with especial reference to such mechanisms as are important to the clinician. Then later 
in the chapter, or in the chapter immediately following, is an account of the princip:| 
clinical states or diseases. Nowhere have we previously found such a composite descriptic 1 
of the physiological and pathological mechanisms in diseased conditions. 

The book is not one that should be read in extenso by an undergraduate medical studen , 
but post-graduates reading for higher degrees and diplomas will find it of great help. ‘t 
seems unfair io be too critical in relation to a book of this excellence; but we would sugge: t 
that the index could be usefully expanded, and the number of diagrams added to by figures 
illustrating, for example, the electro-cardiographic changes in potassium deficiency. Perhaps 
also in a future edition the chapter on the central nervous system, and such descriptions as 
that of electro-encephalography, could be usefully expanded. These criticisms do not, how- 
ever, greatly detract from what can be regarded as a most useful and well-produced textbook, 
and the clarity of the print adds to the general enjoyment. 


Old Age in the Modern World. Report of the Third Congress of the International Association 
of Gerontology, London, 1954. (Pp. viii + 647; illustrated. 35s.) Edinburgh and 
London: E. & S. Livingstone Ltd. 1955. 


This report of the Third Congress of the International Association of Gerontology held 
in London in July 1954 has been published by the British Organising Committee. 

Realizing the impossibility of publishing the verbatim report of the Congress the 
Editorial Committee, entrusted with this task, gave “preference to communications con- 
taining original material, opening up new avenues of thought, or presenting authoritative 
reviews”. Other material is given in abridged form or referred to by title only. 

For historical record the verbatim report has been deposited with the Library of the 
Royal Society of Medicine. 

The Editorial Committee: Dr. C. Boucher, Dr. O. Olbrich, Mr. W. A. Sanderson, 
Dr. J. H. Sheldon, Professor R. E. Tunbridge and Dr. Marjory W. Warren, may be truly 
congratulated on the results of their work. In “‘Old Age in the Modern World” the reader 
will find information tackling almost every aspect of the problem of old age, be it 
administrative, medical or social. From the enormous material of the Congress the 
Editorial Committee selected the most valuable and original work and assembled this 
in such a way as to help the reader to find easily the subject in which he is most interested. 

The book starts with the speech given at the opening session of the Congress by the 
Minister of Health, the Rt. Hon. Iain McLeod, M.P. It is followed by the Public Oration 
delivered by Miss Margery Fry and the Presidential Address by Dr. J. H. Sheldon on “‘The 
Social Philosophy of Old Age”. 

The report itself gives original papers assembled in seventeen chapters dealing with 
administrative, biochemical, clinical and social aspects of old age in various countries of 
the world. It gives a good picture of differences in the social structure of populations 
in other countries and of different methods adopted to deal with the problen.s of old age. 
It discusses the results of original surveys on accidents, employment, performance and 
training in relation to old age. 

Throughout the report there is a deep understanding that the aspects of the problem o! 
old age, social and medical, influence each other and cannot be separated. There is alsc 
an appreciation that in order to achieve success in dealing with these problems team work i: 
needed and this applies equally whether it be work including planning on a national scak 
or work in a hospital ward. The fact that old age has its privileges, but has also it: 
responsibilities is constantly referred to. These are some of the common trends flowin; 
through the pages of this book. 

It is obvious from the report that more and more people are conscious of the problems o 
old age and of how they affect every aspect of life. 

I consider the report to be a very encouraging one, especially for those who for year: 
now have been engaged in a rather lonely and unspectacular fight for the needs and rights 
of old people. 


Pediatrics for the Practitioner, Supplement 1956. Under the General Editorship of Wilfric 
Gaisford, M.D., M.Sc., F.R.C.P., and Reginald Lightwood, M.D., F.R.C.P., D.P.H 
(Pp. 116 + index 10 pp.; illustrated. 32s. 6d.) London: Butterworth & Co 
Publishers Ltd. 1956. 

This supplement is divided into two parts, the first part containing original articles, anc 
the second part being called a Noter-up. 
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Jn the first part there is a chapter that deals with physical changes of puberty and 
adclescence, and contains a good diagram in relation to the endocrine control of sexual 
devzlopment. Owing to the complexity of the subject and the rapid increase in the 
biochemical knowledge of the structure of the hormones, the author is unable to lay down 
a detailed plan for the management of the variations in sexual development around puberty, 
so that the general practitioner will be forced to send the child to the endocrine clinic when 
the parents become alarmed. 

‘he chapter on care of children in the tropics is introduced by a good account of advice 
that can be given to European parents who are going to settle abroad with their children. 
Then follows an account of the cosmopolitan diseases that may be encountered in the 
tropics, which includes the bacterial and virus diseases. There is a good account of 
ameebic dysentery and its complications, followed by an account of trypanosomiasis as it 
occurs in Africa and South America. This is followed by a complete account of tropical 
disease as it occurs in childhood. 

Che general practitioner will find this chapter of great value as a form of reference now 
that so many coloured children are entering this country from abroad. 

The second part of this supplement is headed ‘“‘Noter-up” and consists of additional 
information, in relation to the text of the three volumes of Pediatrics, but it also contains 
what one would term “corrections” in the light of new knowledge. 

| think it would have been better to have placed the additional information under the 
heading of a supplement, and the small corrections could have come in leaflet form in 
relation to Volumes I, If and III. On the other hand the Noter-up does keep the three 
volumes of Pediatrics well up to date, and as the years go by can be contained in a small 
volume entitled “‘Pzdiatrics 1957”. 

The 1956 Supplement is clearly and well written and brings the three volumes of 
Pediatrics up to date. 


Principles of Biochemistry: an integrated presentation of fundamentals. By A. White, 
Ph.D., P. Handler, Ph.D., E. L. Smith, Ph.D., and D. Stetten, Jr.. M.D., Ph.D. 
(Pp. vii + 1117; illustrated. £5 12s. 6d.) New York, Toronto and London: 
McGraw-Hill Book Co., Inc. 1954. 


The first thing to say about this work is that it is probably the best advanced textbook 
of biochemistry at present available. For the postgraduate student who is already 
specializing in biochemistry, or for the research worker, or for the medical man who wishes 
to have access to up-to-date information about (shall we say) the aberrant metabolism 
characteristic of a particular disease—this is assuredly the first volume to consult. Running, 
as it does, to over eleven hundred pages, it is no doubt a little too deep, and perhaps a 
little too recondite, for the elementary student of medicine, or for the average practitioner 
who, unhappily, may not feel himself sufficiently familiar with the complex theoretical 
bases of modern biochemistry, in thermodynamics, in the electronic theory of valency, 
or in the niceties of stereoisomerism. But, for those who need a thorough and a scientific 
treatment, this text may very well form the introductory reading of their choice, before in 
turn they proceed to even more specialized monographs. The reader can be sure of a 
critical appraisal of current teaching, and he will find, in some sections, a brief and well- 
balanced summary of contemporary research. Throughout, primary consideration has 
been given to the applications of biochemistry in its relations to the mammalian organism, 
and particularly to man; however, the problems of comparative biochemistry, including 
!nicrobiology, are by no means excluded. 

The “integrated presentation of fundamentals’ at which the authors have aimed, 
ithough achieved in a remarkably novel way, has certainly been an unqualified success. 
‘he procedure that they adopted to write this book was as follows. The first draft of 
ich chapter was assigned to one of the four authors, and when completed was criticized 
y the other three. Then the four authors met at intervals for discussions of several days’ 
uration; and in some instances the material already written by one author was rewritten 
y another. Thus, in the end, all four authors had assumed responsibility for, and had 
1 fact contributed to, each chapter. In consequence, the faults not infrequently associated 
vith books written jointly by several authors, such as overlapping and unevenness of style 
nd treatment, are here conspicuous by their absence. 


a] 
4uman Pathology. By Howard T. Karsner, M.D., LL.D. 8th edition. (Pp. xxiv + 960; 
illustrated. £6.) London: Pitman Medical Publishing Co. Ltd. 1955. 
This book has now reached its eighth edition in a period of twenty years and this new 
volume has been brought thoroughly up to date. It is divided into two parts: part I 
yecupies 380 pages and sets out in simple language the general phenomena of pathology and 
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the factors which are concerned with it. Part II is termed Systemic Pathology and dea s 
with the various diseases as they affect the different systems of the body. 

The contents of the book are well produced and are illustrated by numerous reprodu: - 
tions of specimens and microscopic photographs. It has been brought up to date ty 
the inclusion of much new material—incorporating present-day knowledge on suci 
diverse matters as the blood pigments, the influence of cortisone and ACTH on pathologic: | 
processes, the stress syndrome, toxoplasmosis and the viruses: and the section on disease 5 
of the liver and of the nervous system have, in particular, been extensively revised. It 5 
helpful to have the pathological phenomena so closely linked in a textbook with th: 
principal clinical features and this to a student of Medicine, whether he be an unde:- 
graduate or a postgraduate, is a particularly attractive feature. 

Altogether this is one of the best textbooks on pathology now in existence. Adde! 
to other attractive features is the excellent way in which the book has been produced an:| 
the clear print which makes it easy to read. 


The Inquisitive Physician. The Life and Times of George Richards Minot, A.B., M.D. 
By Francis M. Rackemann, A.B., M.D. (Pp. xi-+ 288; illustrated. 40s. Od.) 
Harvard University Press. London: Cumberlege. 1956. 


This is one of the best medical biographies of recent years. Written by his cousin and 
fellow-student, it tells the story of a distinguished physician and scientific pioneer and at the 
same time paints a colourful picture of medical Boston in the last fifty years. The author's 
style is delightful, chatty, and extremely readable, and though the presentation is leisurely. 
we never lose sight of the principal character of the book. We are introduced to Minot’s 
famous teachers at Harvard Medical School: Walter B. Cannon, the physiologist, Otto 
Folin, the biochemist, William T. Councilman, the pathologist, Henry A. Christian, the 
physician, Theobald Smith, the comparative pathologist, J. Homer Wright of “Wright's 
stain”; at Johns Hopkins where Minot went for postgraduate studies we meet William 
Sidney Thayer, Alan M. Chesney, and William H. Howell. In 1921 at the age of 35 Minot 
developed severe diabetes which was treated by Dr. Elliott P. Joslin. Fortunately for the 
patient and fortunately for all the patients in the world with pernicious anemia, insulin 
was then discovered; otherwise Minot would not have lived to make that great contribution 
with which his name will forever be linked. It was in August 1922 that Banting and Best 
had sufficient insulin to send a small sample to Joslin. One of the most interesting chapters 
in the book is naturally devoted to pernicious anemia (1926), and another chapter tells 
how the discoverer of liver treatment was awarded the Nobel Prize for Physiology and 
Medicine in 1934 jointly with William P. Murphy and George H. Whipple. The man 
behind the scientist is skilfully and sympathetically sketched: Minot bristling with 
intellectual curiosity; Minot the absent-minded professor; Minot always writing notes 
whenever he had an idea—‘‘about once every hour or so’”’—on the edge of an advertisement 
torn from a magazine; Minot practising the art of courageous living. The book concludes 
with a genealogy, references, and a good index. 


Physical Diagnosis. By Ralph H. Major, M.D., and Mahlon H. Delp, M.D. 5th Edition. 
(Pp. xi + 358; illustrated. 49s. Od.) Philadelphia and London: W. B. Saunders 
Company. 1956. 


In the fifth edition of this manual Dr. Ralph H. Major, Professor of Medicine and of the 
History of Medicine in the University of Kansas, is joined by Dr. Mahlon H. Delp as 
co-author. The book follows the teaching of the great Skoda that physical signs are 
produced by physical causes which must be understood before the signs can be properly 
appreciated. The text is sound and practical, and it is lavishly illustrated by photographs 
diagrams, charts, and tables. Some of the illustrations, though well chosen, are not 
reproduced too clearly, and a few seem unnecessary, but the majority are excellent, and 
of them it may properly be said that every picture tells a story. It is pleasing to come 
across a number of original illustrations used by the pioneers in the art of physical diagnosis. 
Throughout the book there is a delightful historical undercurrent exemplified by numerous 
“tasides”’ and by the free use of classical descriptions. Priority claims are carefully, but not 
pedantically, noted. It is regretted that in many cases surnames only are given. In the 
section on temperature there is no mention of Carl Wunderlich of whom it has been said 
that he found fever a disease and left it a symptom. Each chapter concludes with a short 
bibliography, and there is a 30-page index. This fifth edition which has been extensively 
revised and enriched by many new illustrations, will be found useful and refreshing by the 
medical student, the practitioner, the teacher, and the consultant. The wealth of pictures 
makes the price seem moderate. 
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Transactions of the American Ophthalmological Society 1955. Ninety-First Annual Meeting 
West Virginia 1955. Being Volume LIII of the Transactions of the Society. Edited 
by Dr. Gordon M. Bruce. (Pp. xix + 522; illustrated. 144s.) Columbia University 
Press. London: Cumberlege. 1956. 

The 53rd Volume of the “Transactions of the American Ophthalmological Society” 
presents 19 papers and 3 theses. Some of them are of interest to the physician—blindness 
following hexamethonium, tuberous sclerosis and retinal findings, periarteritis nodosa 
and corneo-scleral lesions; some are of interest to the neuro-surgeon—a study of 119 cases 
of intracranial aneurysm, fibrous dysplasia affecting the periorbital region; but most are 
specialized and technical. In spite of the spate of literature which has appeared since the 
war on glaucoma, there are seven papers on various aspects of this disease and its treatment; 
most of them original in content. 

Each paper is followed by a discussion, the opener of which is present by invitation and 
has read the main paper before the meeting. This makes for informed criticism and 
facilitates considerably an understanding of the subject. The whole is a tribute to the 
vitality of American Ophthalmology. 


The Royal Northern Hospital 1856-1956. By Eric C. O. Jewesbury, M.A., D.M.Oxon., 
M.R.C.P. (Pp. xi + 157; illustrated. 17s. 6d.) London: H. K. Lewis & Co. Ltd. 
1956. 

Seldom can it have happened that “‘Pygmalion language” plus a slap on the buttocks of 
an anesthetized patient has benefited humanity as a whole, and the people of North 
London in particular. Yet it was undoubtedly the uncouth behaviour of Sherard Freeman 
Statham, Fellow of the Royal College of Surgeons, which led directly to the foundation 
of the hospital, now known as the Royal Northern Hospital. 

It was also, of course, the inability of the University College Hospital Council to judge 
Statham’s real character which led them to dismiss him from their honorary staff. 

Most people now realize that the surgeons of his generation were pioneers in surgery 
and it was the strain of this pioneer work which made them.seem so uncouth, and that they 
tried to overcome and hide their own nervousness by assuming this blunt manner. Their 
criticism of the theatre staff and assistants while operating was really self-criticism. The 
author mentions Lockwood in this connexion, and a story is told of Victor Horsley, who 
called his theatre sister a “‘ B—— fool’ during an operation, met her the next day and, 
having forgotten the incident, congratulated her on the way everything went. 

There was some excuse for these pioneers, but there was no excuse for the next generation, 
who, without being pioneers, copied the manners of their seniors. All this soon died out 
and we came to the generation of Barrington Ward, who, as the author mentions, will 
long be remembered not only for his professional skill but for his great courtesy. If the 
phrase were not outmoded Barrington Ward could be described as an example of the 
perfect gentleman. 

Much of this history related is a terrible struggle to find money to run the hospital, and 
Statham spent what little money he had on this great enterprise. When he died of 
tuberculosis at the age of 32 he left less than £600. 

One of the people who did so much for the hospital was Gilbert Panter, secretary for 
forty-two years. This man just lived for the hospital and on two occasions his services 
were publicly recognized with special ceremonies, and deservedly so. 

In 1948 the hospital was taken over by the National Health Service. 

The history of this hospital describes a long struggle for an ideal over a period of one 

indred years. The struggle for money is over, but the struggle to give the public the 
most up-to-date and best treatment and service continues. 

This history so brilliantly written by Dr. Jewesbury will interest all those who, like the 

riter, have had the privilege of serving on the staff of the hospital, and many others; it 

ill also serve as an inspiration to coming generations. 


ubarachnoid Hemorrhage. By John N. Walton, M.D., M.R.C.P. Foreword by Sir 
Charles Symonds, K.B.E., C.B., D.M., F.R.C.P. (Pp. xv-+350; illustrated; 30s. Od. 
Edinburgh and London: E. & S. Livingstone Ltd. 1956. : 

The author is to be congratulated on producing a valuable work of reference upon sub- 
rachnoid hemorrhage, a subject which has become of increasing importance now that the 
nderlying lesions are better known. It is fitting that the foreword should have been written 
y Sir Charles Symonds who some thirty years ago made a major contribution to our 
nowledge of subarachnoid hemorrhage. The clinico-pathological study of this subject is 
ssentially an achievement of modern neurology and is an indication that this discipline is by 
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no means exhausted and that there yet remain for the alert clinician opportunities of makir z 
notable contributions to diagnosis and to treatment. 

The monograph is based upon the analysis of 312 particular examples of subarachno. j 
hemorrhage together with a review of the extensive literature on the subject. It is we | 
written and arranged, and gives an admirable critical discussion upon treatment. The tas< 
of the reader would be made a little easier if every chapter were not infiltrated by figures « f 
a statistical order. Statistics have their necessary place in a work of reference, but it 5 
surely unnecessary that the important sections describing the clinical picture and cours: 
and their relation to the several lesions involved should everywhere tell us how many timcs 
this and that sign or symptom was present or absent in the total of cases reviewed. 

Subject to this minor criticism, the monograph may be strongly recommended as a. 
interesting and comprehensive account of its subject. 


Diagnosis and Treatment of Vascular Disorders (Angiology). Ed. by Saul S. Samuels, A.M... 
M.D., F.A.C.A., F.A.C.C. (Pp. x-+-622; illustrated. 128s. Od.) London: Bailliére, 
Tindall and Cox. 1956. 


The Chief Editor of this work states that while the blood vessels are considered part of the 
cardiovascular system our knowledge of them in health and disease has so expanded as to 
require the entire attention of any single physician or surgeon; in fact he makes a case for 
separating a specialty of angiology from the comprehensive one of cardiology. Apart from 
Dr. S. S. Samuels, sixteen other workers contribute to this book which deals with the anatomy) 
and physiology of the peripheral circulation and the diagnosis and treatment of the several! 
diseases that may affect it; three authors write a chapter each from the Department of Surgery 
in Manchester University, Professor R. H. Goetz of Cape Town University has contributed 
five chapters, and American workers in this field are responsible for the remaining 16 chapters. 
Naturally, with such a strong team the book comprises an exhaustive study of the subject. 
and no one who is specially concerned with the diagnosis and treatment of vascular disorder 
should be without it although admittedly it is expensive. None the less the price is not too 
high for a book whose leaves in art paper show so many faultless illustrations, and such 
authoritative information on a newer section in medicine. 


Pott’s Paraplegia. By D. LI. Griffiths, H. J. Seddon and R. Roaf. (Pp. xiv-+ 129; illustrated. 
50s.) Oxford University Press. London: Cumberlege. 1956. 


Every surgeon or physician who deals with spinal tuberculosis should have this volume on 
his bookshelf, or preferably on his desk. This monograph reviews the clinical features and 
pathology of Pott’s paraplegia, states the need for operative interference and gives the 
results of the operations which have been practised. The authors establish their thesis that. 
in general, operative decompression is the most effective treatment of severe paraplegia, and 
that in the thoracic region, antero-lateral decompression surpasses other techniques. The 
results of conservative treatment are critically assessed and found wanting. 

Antero-lateral decompression in 50 cases of failed conservative treatment produced 36 
successes (the standard of success being either complete neurological recovery beginning 
immediately after the operation, or recovery of ability to walk well, this recovery commencing 
during the early post-operative period). 

The operation of antero-lateral decompression is so beautifully and clearly described, and 
made to appear so simple, that the authors are wise to give a final word of advice that its 
performance should be restricted to experienced spinal surgeons, with intimate knowledge 
of the conservative treatment of spinal tuberculosis, working in centres fully equipped for the 
management of the disease and for difficult surgery. 

‘With its 30 plates and 26 diagrams and figures, and with its clarity of exposition, this book 
is a shining example of how a monograph on any subject should be presented. 


The Support of Medical Research. A symposium organized by the Council for International 
Organizations of Medical Sciences. Edited by Sir Harold Himsworth and J. F. 
Delafresnaye, C.1.0.M.S. (Pp. xi+-170. 17s. 6d.) Oxford: Blackwell Scientific Publica- 
tions. 1956. 

In October 1954 the Council for International Organizations of Medical Sciences(established 
under the joint auspices of UNESCO and WHO) conducted a symposium “The Support of 
Medical Research” at the Royal Society of Medicine. This was an historic occasion, for 
though in the last fifty years central research organizations of medical sciences have been 
created in a number of countries, their directors had never been given the opportunity of 
meeting their colleagues collectively and of comparing their experiences. Those who attended 
this conference will welcome the publication of its report in so pleasant and informal a 
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vo ume, to refresh their memories as well as themselves. But anyone interested in medical 
research should study this report carefully. Its contents include a list of participants; the 
opening remarks by the chairman, Sir Harold Himsworth; and the report on the conference 
under the headings: universities and medical research, functions and structure of central 
research organizations; support of medical research by a central organization; grants; 
research units and institutes; co-operation between universities and a central research 
oryanization; recruitment, training, and support of medical research workers; collaboration 
in research. Appendices deal with medical research in Australia, New Zealand, Canada, 
Union of South Africa, Republic of Ireland, India, U.K., U.S.A., Belgium, France, Switzer- 
land, Germany, Netherlands, Scandinavia, Yugoslavia, and Israel. It is significant to note 
that some countries experience difficulty in recruiting research workers in the pre-clinical 
fields because of low salaries. The volume concludes with a carefully compiled bibliography 
(volume numbers of such periodicals as the British Medical Journal and the Lancet should be 
given in Roman numerals) and with an index. 


Landmarks in the History of Hygiene. By Henry E. Sigerist, M.D., D.Litt., D.Sc., F.R.C.P. 
(Pp. xii+-78; illustrated. 12s. 6d.) Oxford University Press. London: Cumberlege. 
1956. 

In founding the series of lectures bearing his name and delivered annually at the London 
School of Hygiene and Tropical Medicine, George Heath Clark emphasized that they should 
be concerned with the historical, cultural and philosophical aspect of public health. Few 
are as well fitted to cover these fields as the author of this volume, Dr. Henry Sigerist, the 
medical historian. Like all his writings, these lectures betray that universality of interests 
and learning which makes for distinction in a subject where the correlation of different 
disciplines is basic. 

Although some might consider Hippocrates as much the father of hygiene as of clinical 
medicine, Dr. Sigerist chose Galen as his first subject, pointing out that, as the physician to 
the Roman court, he was concerned more with the pursuit of personal health by a leisured 
class than with community hygiene as we understand it to-day. The Regimen Sanitatis of 
the Salerno school, which refiected this viewpoint, is discussed in some detail. Personal 
longevity continued to be the aim of the educated laity during the Renaissance and there is 
a vivacious discussion of the recommendations of Cornaro which were designed to ensure it. 
His golden rule—to eat just enough “‘to keep body and soul together’”—is receiving fresh 
backing from recent work on the atherogenic properties of fat in the diet. 

With Johann Peter Frank came a change in emphasis. His term for medical officers of 
health (medizinischen Polizei) has an unpleasant ring to-day but his conception of them as 
guardians of the community’s health was essentially sound. Poverty as a cause of disease 
and a bar to treatment led to the development of schemes of medical care by, of all apparently 
unlikely people, Bismarck, and Dr. Sigerist ends his series of lectures with a balanced account 
of the changing pattern of medical care and some personal thoughts on its future. It is 
good that these lectures will now reach an audience which may be larger than the original one 
but is unlikely to be more appreciative. 


Radiology of the Alimentary Tract in Infancy. By Roy Astley, M.B., M.R.C.S., D.M.R. 
(Pp. viii+287; illustrated. 50s.) London: Edward Arnold (Publishers) Ltd. 1956. 


The high quality of pediatric radiological practice at the Children’s Hospital in Birmingham 
h s become an established tradition and is widely known. Dr. Roy Astley is to be congratu- 
luted on the production of a most valuable book which fully maintains this high tradition. 
s book is the outcome of exceptional experience and interest in the problems of alimentary 
sease in infancy and the greater part of the book is clearly based directly on his personal 
servations. 
In a modestly composed preface, the author states that many chapters conclude with 
istrative case histories, chosen to emphasize points that have been made in the general 
xt; these are presented in a different type so that for quick reading they may be omitted if 
sired. This is certainly not a book which merely deserves quick reading: in the reviewer’s 
inion these case histories are an invaluable feature of the book and should be read 
oroughly. 
The sections on hypertrophic pyloric stenosis and duodenal obstructions are particularly 
ell done. The general quality of the radiographic illustrations is excellent, especially when 
is remembered that co-operation from infant patients is non-existent. 
This book should be read by all radiologists and pediatricians and should be available for 
lick reference in all radiological departments to which an acutely ill infant may be referred. 
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Soranus’ Gynecology. Translated with an introduction by Owsei Temkin, M.D. (Pp. x ‘x 
258; illustrated. 40s. Od.) Baltimore: Johns Hopkins Press. London: Cumberlege. 19: 5, 


Soranus, who lived in the early second century A.D., was one of the most learned a d 
critical writers of antiquity. Though the majority of his works have been lost, his m< st 
important book, ““Gynecology,”’ which exerted considerable influence on many generatio is 
both in the East and the West, has been preserved in the original Greek. It is an interesti:.g 
and historically important document, representing ancient gynecological and obstetric a! 
practice at its very height, and written apparently for the physician, the midwife, and tie 
educated layman. It has now been translated for the first time into English by Dr. Owsei 
Temkin, Associate Professor of the History of Medicine at Johns Hopkins University and editor 
of the Bulletin of the History of Medicine, with the help of two obstetricians, Drs. Nicholas J. 
Eastman and Alan F. Guttmacher, and of a classical scholar, Dr. Ludwig Edelstein. Ina 
fascinating and erudite introduction Dr. Temkin tells the inside story of the translaticn 
which was begun some twenty years ago; depicts Soranus as the outstanding representati.e 
of the methodist school that derived its knowledge from studying the phenomena of disease 5; 
discusses the scope, merits, and weaknesses of the ‘““Gynecology”; and gives an account of 
the various texts and editions. 


The “Gynecology” consists of four books. The first deals with midwives, menstruation, 
virginity, conception, abortives and contraceptives; the second with parturition and the cave 
of the newborn (a particularly enlightening section); the third discusses various gynecological 
conditions (e.g. “hysterical suffocation, “flux of semen” in women), their pathology and 
treatment, but the author’s ideas on the whole strike us to-day as antiquated and vague. 
The final obstetrical book, on the other hand, is valuable and much more modern. The 
volume concludes with a list of Ancient Names, Materia Medica (the botanical terms are 
difficult to identify, especially as Soranus gives no descriptive details), and an Index of 
Personal Names and Subjects. 


Gynecologists, obstetricians, pediatricians, and medical historians owe Dr. Temkin 
a great debt for his labour of love in making this important work available to them in so 
scholarly and sympathetic a translation which carefully avoids forced interpretations in the 
light of present-day knowledge, and for his excellent introduction. Their thanks are due 
also to the Johns Hopkins Press for producing this beautifully printed book—a publication 
of the Institute of the History of Medicine—which it is a joy to read. 


Management of Life-Threatening Poliomyelitis—Copenhagen, 1952-1956. Edited by H.C. A. 
Lassen, M.D. (Pp. xi-+-179; illustrated; 22s. 6d.) Edinburgh and London: E. & S. 
Livingstone Ltd. 1956. 


The names of Dr. Lassen and his colleagues became world famous for their magnificent 
feat of improvisation in the Copenhagen epidemic of 1952. This book is in many ways a 
history of this epidemic and as such is a most thorough and complete analysis. The statis- 
tical tables cover every conceivable feature of the epidemic. Naturally as a textbook ‘t 
suffers, in some degree, from this historical viewpoint and we might perhaps feel that we 
had advanced farther in this country. Only Scandinavian machines and methods are 
described, and of the former we have had somewhat unfortunate experience. There is an 
attempt to segregate cases into distinct types which we have found seldom applicable. The 
chapters on basic mechanics of ventilation are quite excellent and indications for tracheotom) 
are well portrayed. Strangely there is no mention of preliminary “‘trial’’ laryngeal intubation. 
The operation of tracheotomy is well described, but it is not emphasized that a ring of trachca 
must be left above the stoma. This may account for some space being devoted to the cure 
of laryngeal stenosis. 


The chapters on laboratory procedure are excellent, though perhaps indicating comple'e 
reliance on such findings whereas we, apparently, have more faith in clinical judgment. 


The discussion of metabolic disturbances in acid-base balance are a little obscure but may 
have suffered in translation. 


In discussing calculus formation it would seem that urinary pH followed a post-prandi: | 
pattern, rather than correlation with volume of ventilation, and thus that urinary pH is nct 
a good guide to oxygenation except in extremes of over- or under-ventilation. 


This book written on a fast-developing subject is inevitably somewhat behind currer t 
practice. It does, however, give a detailed picture of the problem to be faced and contair s 
a mass of information on every aspect of respiratory poliomyelitis. Above all it is a fir2 
record of the achievement of the Copenhagen School when faced with the crisis of 195:. 
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Caicer Cells. By E. V.Cowdry. (Pp. xvi+-677; 137 figs. 112s.) Philadelphia and London: 
W. B. Saunders Company. 1955. 


The purpose of this book, as the author states in the Preface, “‘is to introduce the reader 
to he more important facts about cancer cells, to raise questions considered important and, 
whenever possible, to supply clues as to how he can further explore the issues for himself.” 


Yhe book develops logically from a definition of cancers in Chapter | and a description 
of the nature of malignant growth in Chapter 2 to consider the cytoplasm and nuclei of 
normai and malignant cells in Chapters 3 and 4, the chemical properties of cancerous tissues 
in Chapter 5 and the occurrence of cancers in animals and plants in Chapter 6. In Chapters 
7 to 10 the author discusses agents which cause cells to become malignant, and the role of 
single injury, of viruses and of mutation. Chapters 11 to 13 deal with cellular susceptibility 
to cancer and with the part played by heredity, by age and by sex. The next three chapters 
review the subjects of latency and of modifying factors in cancer development and the 
geographic frequency of different types of cancer. Chapters 17 and 18 deal with prevention, 
diagnosis and treatment, and Chapter 19 with unexplained disappearance of cancer cells. 
The last chapter reviews the whole field of cancer research and probable future developments. 
The book ends with an appendix giving among other things a list of journals, reviews, 
books, conferences, symposia and reports. There is a very full bibliography of 64 pages 
and an adequate index of 31 pages. 

This is a full and comprehensive review of the cancer problem. As a publication it is 
first class—the format, the illustrations and the bibliography are excellent. The style of 
writing abounds in peculiarities of language or sentiment, for example, colloquialisms 
such as “because the cells have to get along with much less sex hormone than they are 
accustomed to” (p. 11), “‘to arrange a marathon between malignant and normal cells, with 
fairness to both” (p. 30), or “the kick given to susceptible cells” (by cosmic rays—p. 209), 
or remarks such as “there is of course a reason but it is obscure”’ (p. 223), or “‘viruses may 
be living agents and if so they are biological” (p. 228). Some of the early chapters are rather 
diffuse and perhaps somewhat too long, but the chapters on the chemical properties of 
cancerous tissues, on heredity, on modifying factors and on geographic frequency are 
particularly interesting. The book brings together competently in one volume a mass of 
information covering many fields of investigation. To do this in a subject which ranges so 
widely and to do it with up-to-date references is no mean achievement. 


Histological Appearances of Tumours. By R. Winston Evans, T.D., B.Sc., M.R.C.S., 
L.R.C.P. (Pp. xvi + 773; illustrated. 90s. Od.) Edinburgh and London: E. & S. 
Livingstone Ltd. 1956. 


As with other crafts, skill in surgical histological diagnosis cannot be acquired without 
prolonged practical experience and in no other branch of clinical pathology is there greater 
need for close association with a master. Although monographs and atlases on pathological 
histology undoubtedly have their place and value, they can amplify but never satisfactorily 
replace such a personal training and the development of the visual memory that it inculcates. 


The present volume provides a very full descriptive account of all the common, and many 
of the less common, human neoplasms with the noteworthy exception of those of the 
central nervous and female generative systems. As its title indicates, the letterpress is 
d: voted primarily to those morphological considerations that aid the histologist in the 
‘entification of a tumour. With some of the more common ones, however, the discussions 
» more extensive, and attention is also directed to such additional matters as their clinical 
urse, histogenesis, modes of dissemination and sites of metastasis. While much of the 
ok is naturally based on the author’s own experience and collection of material at the 
1ited Liverpool Hospitals, each section provides a comprehensive survey of current 
owledge of some tumour and is supplemented by numerous references to relevant recent 
a ticles in British and American literature. It is a pity that more consideration has not 
en given to the copious Continental contributions in this field of Pathology. 


Within its restricted scope, this monograph will serve a useful purpose and will 
idoubtedly prove helpful to many clinical pathologists called upon to undertake the 
agnosis of tumours. The descriptions are clear and detailed, the index unusually full, 
id the illustrations, including nearly a thousand photomicrographs, for the most part of 
cellent quality and well reproduced in black and white half-tone blocks. The general 
oduction of the book is of a high standard, though it may be questioned whether the 
nding is sufficiently strong for a heavy volume in frequent demand for reference purposes. 
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Color Atlas of Oral Pathology. Prepared under the auspices of the U.S. Naval Dent: | 
School of the National Naval Medical Center, Bethesda, Maryland. (Pp. xiv + 18; 
illustrated. £5.) Philadelphia, Montreal: J. B. Lippincott Co. London: Pitman 
Medical Publishing Co. Ltd. 1956. 


This is an excellent book and fulfils most adequately the objects set out in the prefac , 
viz. “‘To present in concise form the fundamental facts concerning oral disease.” It docs 
not aim to be anything other than a book of pictures accompanied by the briefest «f 
texts on the same page as and opposite to the illustration to which it refers. Considerab.: 
basic knowledge by the reader is taken for granted and because of this, though not suited 
for undergraduate students, it makes an excellent book of reference for the postgraduaic 
and practitioner from which the salient facts—clinical, histological and, where necessary , 
radiological—can be easily ascertained on oral conditions, rare or common, likely to be 
encountered. 

As is inevitable in a book of this type there are a few omissions. For example, the 
coverage of conditions found solely or mainly in children is extremely poor. Among suc’ 
conditions of common occurrence—thrush, oral manifestations of the exanthematous 
fevers and the typical alveolar odontoclastoma (often called an osteoclastoma) which 
occurs during the period of resorption of the deciduous teeth are not mentioned nor are 
rarer conditions such as Ewing’s tumour, cherubism, and the retinal anlage tumour cof 
infants. Osteomyelitis of infants in the mandible or maxilla goes completely unmentioned 
and it is incredible that the completely erroneous statement that the cessation of mandibular 
growth following ankylosis due to infection or injury is caused by lack of functional stimulus 
should be made in this book. 

The association of mandibular agenesis with first arch dysplasias is not pointed out and the 
inclusion of radiographs to show the difference in form in agenesis from this cause and in 
reduced or absent growth due to infective or traumatic injury to the condylar growth centre 
would be desirable. It seems a pity that while the histological picture of tuberculous 
lesions is well portrayed, that of syphilis is omitted. 

The format, the paper and the standard of reproduction in colour is first class, in fact 
has to be seen to be believed, and it is obvious that in terms of value for money this book 
is a real bargain. The fact that with one exception criticism is of errors of omission 
demonstrates the high quality of the remainder of the book and there is no doubt that this 
volume makes a most valuable addition to the library of any practising oral surgeon or 
stomatologist to say nothing of the help it will give the postgraduate student. The U.S. 
Naval Dental School is to be sincerely congratulated upon its production. 


Interesting Cases and Pathological Considerations and a Numismatic Suggestion. By 
F. Parkes Weber, M.A., M.D., F.R.C.P., F.S.A. (Pp. iv + 77; illustrated. 18s. 6d.) 
London: H. K. Lewis & Co. Ltd. 1956. 

Books written by medical men well past the age of 90 are few and far between, and for 
that reason alone Dr. Parkes Weber’s booklet will arouse considerable interest. But there 
are other reasons. Anything from the pen of this erudite and cultured physician, who 
describes himself as “‘a diligent student of pathological phenomena on the ways and byways 
of a long life of medical work’’, is worth reading. Of the twenty essays here assembled 
three are original (““Nzvi and Nezvoid Conditions’, “Steiner Voerner Syndrome”, and 
‘A Numismatic Suggestion’). The others are reprinted in amplified form from suc’ 
journals as The Practitioner, British Medical Journal, Lancet, Medical Press, and British 
Journal of Children’s Diseases. In the first article ‘My Most Interesting Case”, printed in 
the full form in which it was submitted to The Practitioner, the author reminds us that he 
described thrombo-angiitis obliterans just before Leo Buerger’s first publication. The 
papers vary in length from half a page to fourteen pages. The majority are dated 1954 
and 1955. The earliest “‘A Portrait Medal of Paracelsus” first appeared in 1897. Some cf 
the titles in their length and completeness are typical of the writer, as are the copious foo:- 
notes, references, and parentheses. There is a good index. 


New Pathways in Cellular Pathology. By Gordon Roy Cameron, M.B., D.Sc.Melb , 
—* F.R.S. (Pp. vii + 90; illustrated; 16s. Od.) London: Edward Arnolk. 
56. 

The introduction of various biophysical techniques into cytology in recent years has mac2 
it possible to penetrate far into the obscurities of many intracellular phenomena. Hithertc, 
these methods, among them the centrifugal separation and electronmicroscopic examin: - 
tion of distinctive organelles, such as the nucleus, mitochondria and microsomes, have bee 1 
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employed mainly in seeking a better understanding of the localization of particular structures 
and functions in normal cells. In this small monograph, the amplification of two recent 
lectures, Professor Cameron has pointed out the great and productive field of research 
that awaits the pathologist when he turns his attention to the study of injured cells by 
similar methods. Naturally, in a rapidly expanding science in which many of the findings 
obtained by these new methods have not yet been fully fused with those of conventional 
microscopy, much must for the present be speculative. But enough has already been added 
to established knowledge for it to be no longer possible for the pathologist to remain aloof. 
Professor Cameron has performed a valuable service in bringing a broad survey of this 
modern cytology to the notice of a group of medical scientists, many of whom are con- 
servative by nature and training. None the less, it may well provide an incentive to some 
of the younger and more enterprising to examine more: fully for themselves the great 
possibilities inherent in the newer cytology. 


Progress in Nuclear Energy. Series VII Medical Sciences. Vol. 1. Editors J. C. Bugher, 
J. Coursaget, and J. F. Loutit. (Pp. xii+ 165. 42s.) London: Pergamon Press 
Ltd. 1956. 


There are seven different contributions to this Series of Progress in Nuclear Energy. 
Two deal with the growing use of radioisotopes in medical diagnosis, two with advances in 
technique in radiotherapy by internal or external means with the aid of nuclear radiations, 
two with the present-day principles and standards of radiation safety and one is devoted to 
dosimetry of ionizing radiation. The source of these articles is mainly attributable to the 
International Conference on the Peaceful Uses of Atomic Energy at Geneva, August 1955. 
Although two of the articles here are devoted to the diagnostic value of radioisotopes, one 
is by two physicists and the other by a medical man. There is in no sense an overlap, however, 
and a very wide range of use is exhaustively treated; in fact, the first of them concludes 
with a bibliography extending over seven pages. 

The two articles on therapy are by a master hand and in his Introduction he expresses 
the view that the therapeutic use of radioactive isotopes administered internally is of more 
fundamental interest than their use as external sources. Then follow contributions by 
other authors about this particular technique, upon hematologic therapy and the treatment 
of neoplasia generally either by radioactive suspensions or by colloid chromic radio- 
phosphate, and an “accurate method” for the treatment of hyperthyroidism with I*', 
The writer concludes that this substance is his choice in the treatment of Graves’ disease 
in patients over 40 years of age and for younger patients with post-therapeutic recurrences. 

Within this group of papers upon treatment is one dealing with various problems in the 
whole range of effort involving the internal use of radioisotopes. One of the biggest 
problems lies in the estimation of the doses received by various tissues; at present “‘it is 
rarely possible to make more than a crudely approximate evaluation of the mean tissue 
dose, at the best +20°% and often with much greater error’. An important unsolved 
problem is whether there is any real risk of late carcinogenesis or of leukeemogenesis; time 
alone can give the answer, but to date the absence of any proved cases is reassuring. There 
are other dangers, however; the intravenous administration of 6 millicuries of P** delivers 
a dose in the region of 100 rep to the testis or ovary. 

In spite of these possibilities, the reader gets the general impression that the hazards can 
be met with equanimity, largely because of the general awareness of the dangers that are 
there when radioisotopes enter the body. 

This volume of 165 pages is a mine of information which will be of the greatest service 
tc those already, and to those about to become, engaged in a rapidly developing branch 
0’ medicine. 


A‘ 


' oradrenaline—Chemistry, Physiology, Pharmacology and Clinical Aspects. By U. S. 
von Euler, M.D., F.A.C.P.(Hon.) (Pp. xxi + 382; illustrated. 87s. 6d.) Oxford: 
Blackwell Scientific Publications. (Springfield, Ill.: Charles C. Thomas.) 1956. 

The appearance of a monograph on noradrenaline is to be welcomed especially from 
tie hand of one of the most vigorous workers in this field. The book covers in considerable 

‘etail the vicissitudes of noradrenaline since its synthesis in 1904 by Stolz to its present 

osition as one of the transmitter substances involved in nervous activity. Once identified 

s being present in the organism in 1946-8 by von Euler and his co-workers, noradrenaline 

as become the subject of a very voluminous and scattered literature. Sir Henry Dale in 

characteristic introduction surveys the history of noradrenaline. He had studied its 
eneral pharmacological action along with Barger in 1910-11, and had noted that this 
rimary amino homologue of adrenaline reproduced the inhibitor components of the 
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action of adrenaline relatively weakly, making it more accurately sympathomimetic in i s 
detailed action than adrenaline. Somewhat ruefully with all the newer evidence no y 
available he remarks that this fact made it more difficult for him to accept T. R. Elliott s 
hypothesis of adrenaline having a chemical transmitter function in sympathetic nervois 
stimulation. Later evidence has, however, clarified the situation—the transmitter beir z 
composed of mainly noradrenaline and adrenaline, noradrenaline being the more pri - 
dominant constituent at many nerve ends. This evidence relieves us of the necessity « f 
preserving Cannon’s sympathin with its E. and I. modifications. It is suggested that the 
sympathin nomenclature should now be dropped as being misleading and unnecessary- 
the terms have served their purpose. 

After a brief historical introduction the chemistry and metabolism of noradrenalin: , 
methods of purification and biological assay are discussed in great detail, and its occurrence 
in the suprarenal medulla, chromaffin cells, and in nervous organs and body fluids is carefully 
studied. The physiology and pharmacology are dealt with in great but necessary deta | 
followed by a description of the part it plays in adrenergic nerve stimulation and also 
in suprarenal and other chromaffin gland secretion and its excretion in the urine. The morz 
recent discovery of noradrenaline in chromaffin cell tumours and sympathoblastomata and 
its significance are also discussed. The final chapter is devoted to a survey of the theri- 
peutic uses of noradrenaline. This brief survey of its main contents shows that the book 
has a wide appeal not only to pharmacologists but to biochemists, pathologists and clinicians: 
in fact to all with an interest in this rapidly growing field of investigation—growing so 
rapidly that most of the chapters have a short series of addenda of the even more recent 
papers. The format and presentation are those customary for this series. The book is 
profusely supplied with tables and figures. While the price of the book may prevent some 
individual workers from having their own copy, it will be essential for all laboratories 
where such problems are studied. 


Clues in the Diagnosis and Treatment of Heart Disease. By Paul D. White, M.D. 2nd edit. 
(Pp. xv + 190; illustrated. 40s.) Oxford: Blackwell Scientific Publications. (Spring- 
field, Ill.: Thomas.) 1956. 


The first volume of this small book was written at the request of medical graduates who 
had found a lecture on the subject by the author to be pregnant with interest and instruction. 
The demand for a second edition within so short a time has endorsed its usefulness. 
Elaborate and specialized laboratory procedures in the diagnosis of heart disease take second 
place here to the important knowledge that is so readily accessible to the clinician when he 
elicits the story of an illness from a patient and uses intelligently the natural senses during 
examination conducted in the patient’s home or in the hospital ward. This book is intended 
for general practitioners, but cardiologists cannot be unmindful of the succinct statements 
that appear on almost every page, and the quotation—‘“‘a doctor who cannot take a good 
history and a patient who cannot give one, are in danger of giving and receiving bad 
treatment’, might be mentioned as a sample. The clues it embodies are not all of the 
author’s discovery, and they gain in value from being representative of opinion held by 
clinicians all over the world. Paul White can listen to, and learn from, others, and thereb 
add to his own bountiful store of knowledge and wisdom which he imparts delightfully to 
the readers of this valuable little book. 


Alcoholism. A Manual for Students and Practitioners. By Lincoln Williams, M.R.C.S , 
L.R.C.P. (Pp. x + 62; 8s. 6d.) Edinburgh and London: E. & S. Livingstone Ltd. 
1956. 


Medical students receive little instruction in alcoholism from their teachers or from their 
textbooks, with the result that when they begin general practice, the question of alcoholism 
is a real problem to them. Dr. Lincoln Williams describes his little book as ‘ta manual fo~ 
students and practitioners”. Convenient in size, simply and sympathetically written, an! 
commendably inexpensive, it is needed by, and it will appeal to, both types of reader. Th: 
author rightly looks upon alcoholism not as moral depravity, but as a disease and, therefore. 
as a medical problem, and throughout he stresses the fact that it is also an individual prot - 
lem. In fourteen short chapters, some of which are only a page or two in length, h: 
discusses drinking patterns; personality factors; the course of alcoholism; heredity; th: 
mental and physical effects of alcoholism; how to approach an alcoholic; medico-leg< | 
aspects of alcoholism; methods of detoxication; disruption of the drinking pattern (b 
conditioned-reflex treatment, apomorphine, and Antabuse); group therapy; and Alcoholic; 
Anonymous. The book concludes with a useful bibliography and an index. 
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Injury as An A&tiological Factor in Tuberculosis 


PRESIDENT’S ADDRESS 
By Professor JOHN W. S. BLACKLOCK, M.D. 


FROM time to time clinicians have drawn attention to the liability of tuberculosis 
developing after an injury at such sites as the bones, joints, epididymis, chest wall (pleurisy) 
and head (meningitis) and have stressed the fact that the trauma was usually of a trivial 
nature (Keen, 1906; Watson-Cheyne, 1911; Hamburger, 1912; Borthwick, 1945). Krause 
(1899), who repeated the classical yet controversial experiments of Schiiller (1880), showed 
in rabbits and in guinea-pigs infected with tuberculosis that the disease rarely if ever 
occurred at the site of fracture but was frequent in joints which had been wrenched. More 
recently Debré et a/. (1951a) have again drawn attention in a case, which was well investi- 
gated, to the effect of trauma localizing a tuberculous infection at the seat of injury. 

The same is true of syphilis, gummata occurring at the site of trivial injury, for example 
on the forehead due to touching the ground many times daily during devotional practices 
(Lacapére and Laurent, 1918), or in scars (Chesney ef al., 1928), or in tattooed ar as (Aoki, 
1912; Keidel and Zimmermann, 1918) though in such cases the areas tattooed with 
pigments containing mercury (e.g. cinnabar) remained free from lesions. As in tuberculosis, 
these observations have been confirmed by experimental work on the part of some of the 
above authors. Secondary lesions have been reported at the site of injury in many other 
infections—typhoid, the pyogenic group, and also those due to the viruses, as was 
reported as long ago as 1804 by Jenner in the case of vaccinia. 

The explanation usually given is that the injury produces a “‘lecus minoris resistentiz”’— 
a venerable expression, hoary with age, which means but little. 

My interest in this problem, as far as it concerns tuberculosis, was stimulated by the 
publication of a case by Ebril and Elek (1946) in which tuberculosis occurred at the site of 
a penicillin injection. They stated: “The source of the infection was in all probability 
either the penicillin or the apparatus for its administration.”” Others have reported similar 
cases (Hounslow, 1946; Coope and Hindenach, 1947; Forbes and Strange, 1949; Douglas, 
1950; and Sikl and Vanék, 1950), and opinion varies among those authors as to whether 
the infection was autogenous or exogenous. The case described, however, by Coope and 
Hindenach in which tuberculous abscesses developed in both thighs at the site of injections 
suggests a’ hematogenous origin. The tubercle bacillus had been typed and proved to be 
human in only one of the reported cases (Forbes and Strange). Debré er al. (19516) have 
reviewed the literature of syringe-borne tuberculosis, to which attention was first.drawn 
by Bigger et al. (1940a). During 1947 to 1948 I was asked to investigate three cases of 
tuberculous abscesses occurring at the site of penicillin injections. The salient features of 
these cases are as follows: 

Case I.—Male, aged 20. Active pulmonary tuberculosis with positive sputum (human type of 
cillus). Treated for boils with penicillin injections into the outer aspect of thighs. About four 
»eks after cessation of treatment an abscess developed in each thigh in the region of the injections, 
»m which human type of tubercle bacilli were isolated in pure culture. 
Case II.—Boy, aged 14. Cervical abscess with enlarged glands. Clinically this was thought to 
hb: pyogenic and penicillin injections were given. In tissue taken from the lesion pyogenic cocci 
, well as human type of tubercle bacilli were isolated; histologically typical tubercle follicles were 
; esent. The penicillin injections had been given into the buttock, and about six weeks after the 
cssation of treatment an abscess developed in that region from which human type of tubercle 
tacilli were isolated in pure culture. 

Case III.—Female, aged 28. Treated for a pyogenic infection of a wound by penicillin injections 

1to the outer aspect of thighs. An abscess developed in both thighs about eight weeks after the 
| st injection; human type of tubercle bacilli were isolated from each abscess. After the thigh- 

yscesses were proved to be tuberculous, radiological examination showed a healing lesion in the 

pper lobe of the left lung, but no tubercle bacilli were ever obtained from the scanty sputum. 

These cases, particularly Cases I and III, in which tuberculous abscesses were present in 

ich thigh, suggested to me that the infection at the site of the penicillin injection was almost 
ertainly hematogenous. The first two cases occurred in hospitals where the syringes 
ere reserved exclusively for injections and were boiled for at least ten minutes before 
eing used. The third case occurred in the domiciliary practice of a practitioner who used 


-- 
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only one particular syringe for injection, washing out the syringe and needle several tim s 
after use with surgical spirit, a procedure which, as pointed out by Bigger et al. (1940/), 
is not sufficient to kill tubercle bacilli. 

Tuberculous lesions in muscles are a rarity and the literature, chiefly Italian, has becn 
reviewed by Cortessi and Venturi (1948), who collected 92 cases and added 2 of their ow. 
Some of their cases, apart from those due to trauma may, however, have been of the natuie 
of syringe-borne tuberculosis, as the tuberculous lesions at the site of injection followe 4 
auto-therapy, anti-typhoid vaccination, &c. The authors concluded, however, that a'| 
the infections were hematogenous, owing to the presence in a proportion of the cases « f 
tuberculous lesions elsewhere (lungs, glands and bones). 

The possibility suggested itself to me of finding if experimental tuberculosis could te 
localized at the site of various types of injury, in particular those due to injections « f 
penicillin and other substances as the trauma due to this procedure was minimal. A serics 
of experiments was accordingly carried out, only brief details of which will be given heie 
as they are being published in full elsewhere by my colleague, Dr. J. R. B. Williams, and 
myself. 

CONDITIONS NECESSARY FOR EXPERIMENT 

An experimental approach to this subject demanded (1) a tuberculous bacillamiz, 
(2) trauma of various kinds of which that of a minimal degree would give the least con- 
troversial results, owing to the avoidance, as far as possible, of injury to the blood vesseis 
causing hemorrhage and allowing the bacilli to escape into the damaged tissues. For the 
first we found that injection of approximately 500,000 human tubercle bacilli (H.37Rv) in 
0-5 ml. saline into the left ventricle of rabbits was the most satisfactory procedure. To 
accomplish this, the thorax was opened in order that the manipulation could be undertaken 
visually as this ensured that the bacilli had actually entered the arterial side of the circulation. 
Similar experiments were performed on guinea-pigs but in these the dose of bacilli was 
approximately 125,000 bacilli in 0-25 ml. saline. By this means it was found that in rabbits 
tubercle bacilli could be isolated from 1 ml. of blood from fifteen minutes to twenty-four 
hours after inoculation. Of much importance, as it helps to explain the mechanism of 
infection of an injured site, was the finding that in rabbits tubercle bacilli could be isolated 
from catheter specimens of urine within two hours of inoculation, and at varying intervals 
up to twenty-four hours. At this early time it is not possible for any gross lesion to have 
developed in the kidney and the only explanation likely is that the tubercle bacilli had passed 
through the glomerular capillaries into the sub-capsular space and so into the urine. 

For the production of trauma, various forms of injury were used, the chief being the 
injection into the muscles of penicillin, saline, peptone or other substances, as mentioned 
later, the site of such injections being marked on the overlying skin, though this was not 
altogether a trustworthy guide. 

It was assumed that any tuberculous lesion developing in the muscles at the site of injury 
was due to the injection, as muscle tuberculosis in the animal experimentally infected with 
small doses of human strains, is, as in man, exceptionally rare. Such small doses (500,000 
bacilli) as were employed in rabbits produced a very chronic disease, the animals, when 
allowed to live, being still apparently healthy six months later. This rarity of muscle 
tuberculosis in the rabbit experimentally infected with small doses of tubercle bacilli has 
also been commented on by Cobbett (1917); Calmette (1928) in his monumental work on 
tuberculosis makes no mention of muscle lesions, and neither do Corper and Lurie (1926) 
in their work on the localisation of tubercle bacilli in the tissues of different animals. Indeed, 
in Our Own experiments muscle tuberculosis was never found until after the sixth week of 
infection and then only with extreme rarity, though many blocks of muscle tissue were 
examined. The lesions occurring after the sixth week of infection may, of course, hav: 
been due to a secondary spread from lesions in the various viscera caused by the original 
inoculation. In the case of guinea-pigs, muscular lesions were never observed. The rarity 
of muscle lesions may be due to lactic acid, which is produced in muscles, having an anti- 
mycobacterial effect (Dubos, 1953). 


THE EFFECT OF TRAUMA TO MUSCLES 

As was to be expected, the coarser forms of trauma such as the removal of a piece o° 
muscle, severe blows, the insertion of ligatures, almost invariably resulted in a tuberculou : 
lesion developing at the site, due possibly to the bacilli escaping from the severed vessel; 
into the damaged tissues. The fact that experimental pyogenic infections sometime: 
localized around stitches was observed nearly a century ago by Billroth (1865). Sil 
ligatures which we used contain a relatively high proportion of silicate. Kettle (1924) 
showed experimentally in mice and in rabbits infected by the intravenous route with tubercl 
bacilli (human or bovine) that silica introduced into the muscles caused a heavier concentra - 
tion of tubercle bacilli at that site than did turpentine or calcium chloride, both of whic! 
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caiised a more acute inflammatory response. Indeed, Kettle’s Presidential Address to this 
Section in 1931 dealt partly with this very subject. 

The more minimal forms of injury such as intramuscular injection were studied in three 
groups of rabbits, all infected by the intracardiac route as already described. On the day 
of infection and the day following the animals in group (a), 10 rabbits, were injected with 
0-3 ml. saline intramuscularly; in group (5), 10 rabbits, were injected with 0-3 ml. 
crystalline penicillin (300,000 units per ml.); and in group (c), 4 rabbits, were injected with 
0-3 ml. 2% peptone. The animals were all killed before the sixth week of infection and 
the muscles at the sites of the injection were investigated histologically for tuberculous 
lesions as well as uninjected muscles at some distance from those sites to serve as controls. 
Tuberculous lesions were found: in group (a), saline—in 2 out of 10 injected on the first day 
of infection and in none on the second; in group (6), penicillin—in 6 out of 10 on the first 
day and in 4 out of 10 on the second; in group (c), peptone—in all 4, both on the first and 
seconds days (Figs. 1 and 2). In all these groups no tuberculous lesion was found in the 


Fic. 1.—Tuberculous lesion at site of intra- Fic. 2.—Tuberculous lesion at site of intramuscu- 
muscular injection of penicillin. _Caseous centre lar injection of peptone. Endothelioid cells with 
and surrounding cellular reaction. x 90. some large mononuclears and round cells. x 230. 





control muscles. It is unfortunately not desirable to apply any test for statistical significance 
to these results on account of (1) the difficulty of always finding the site of injection and 
(2) the variation of the response to tuberculous infection on the part of a mixed strain of 
rabbits, as commented on by Lurie (1928). It is apparent, however, that the tuberculous 
infection localized much more frequently at the site of injections of penicillin and of peptone, 
given on the first or second day of infection, than at the site of injections of saline.. This 
finding, together with the absence of lesions in muscles not injected, is of some significance. 
Undoubtedly, as we shall afterwards point out, the penicillin and peptone had introduced 
another factor. 

These experiments were repeated in guinea-pigs which had been infected by the same 
route as the rabbits, but with 0-25 ml. of a suspension containing approximately 125,000 
cilli of the same strain. In guinea-pigs, however, distaquaine penicillin required to be 
used in place of crystalline owing to these animals quickly wasting and dying in a few days 
a‘.er the injection of the latter. 0-2 ml. of distaquaine penicillin (300,000 units per ml.) was 
fo ind to be fairly well tolerated, probably owing to the slower absorption of the penicillin. 

[he experiment was carried out on similar lines to that in the rabbits, injections being 
ide into the muscles on the day of infection and on the day after in (a) 14 pigs—0-2 ml. 
ine; (6) 16 pigs—O-2 ml. distaquaine penicillin; (c) 6 pigs—O-2 ml. of the agent used 
suspending the penicillin; (d) 4 pigs—0-2 ml. of 2% peptone. When these animals were 
led twenty-eight days or less after the last injection, tuberculous lesions were found in 
» muscles at the injection site in group (a) saline—in none out of 14 injected on the first 
y and in 4 out of 14 on the second; in group (6) penicillin—in 4 of 16 on first day and 
of 16 on second; in group (c) suspending agent—in 4 of 6 on first and second days; in 
yup (d) peptone—in all 4 on both first and second days. 
Though the results, on account of the same difficulty as experienced with rabbits, cannot 
submitted to statistical proof, they are indicative that the penicillin, the suspending 
‘ent and the peptone are more liable to localize a tuberculous infection at the site of 
jection than saline. In all these groups, sections taken from the muscles not injected in 
ch animal showed no tuberculous lesion. 
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THE EFFECT OF TRAUMA TO JOINTS 

It is recognized, as already mentioned, that injury to a joint in the human subject wit! 
primary tuberculosis elsewhere occasionally results in tuberculous disease of the joint. W 
decided to try if we could prove this experimentally. Tuberculosis of the joints of rabbit 
experimentally infected with human type of tubercle bacilli may occasionally occur even whe: 
the disease is pursuing a chronic course. This has been noted by Cobbett (1917) and also b: 
Calmette (1928). Ina series of 12 rabbits killed up to forty days after infection with the dos: 
of bacilli used in these experiments, we never observed any histological evidence of tuberculosi 
in the larger joints like the knee or the elbow. In another 6 rabbits, 0-1 ml. of crystallin: 
penicillin (500,000 units per ml.) was injected into the right knee and right elbow abou 
one hour after intra-cardiac infection. In 4 the knee and in 6 the elbow showed histo 
logical tuberculous lesions in which tubercle bacilli were demonstrable when the animal. 
were killed forty days or less after the infection (Fig. 3). The corresponding joints on thc 
opposite side of these animals showed no lesions histologically. In another series o 
rabbits in which joints were struck a sharp blow, tuberculous lesions were observed in ; 
high proportion of the injured joints, but in these it was obvious at the time of experimen: 
that some bruising of the superficial tissues had occasionally resulted. 


PRIMARY LUNG Focus EXPERIMENTS 
The tuberculous bacillemia produced by intra-cardiac inoculation is highly artificia: 
and bears little resemblance to what may happen in the human subject with, say, a tuberculous 
lesion in the lung, though sometimes in these cases tubercle bacilli do find their way into the 
blood stream to produce secondary lesions in kidneys, bones, joints, meninges and else- 


where. It was decided, therefore, to make an attempt to produce a lesion in the lung of 


the rabbit and of the guinea-pig, resembling the primary lung focus in the child, as 
described by Blacklock (1932). Insufflation of tubercle bacilli into the trachea caused 
multiple lesions in the lungs and, therefore, was undesirable. It was found that by injecting 
0-02 ml. of a suspension containing approximately 500 bacilli into the superficial part of the 
lung, exposed at thoracotomy, a lesion closely resembling the primary lung focus of the 
child could be produced. Indeed, in the successful experiment the resemblance was striking 
for, as in the child, the infection also spread by the peribronchial lymphatics to the hilar 
glands and thereafter became generalized. 

In a small series of rabbits in which these lung foci had been produced, it was noted 
that the spread of the disease to the other lung and the other organs did not become 
histologically apparent until about the fourth week and it was assumed that shortly before 
this time tubercle bacilli were escaping from the lung lesion into the blood stream. To test 
this assumption coarse silk threads were inserted into the muscles of 2 rabbits during the 
first, second, third and fourth weeks, after the injection of tubercle bacilli into the lung, 
as already described. Tuberculous lesions occurred only around those ligatures inserted 
during the fourth week. 

In a further series of 11 rabbits infected in the same way to produce a primary lung lesion. 
intramuscular injections of 0-25 ml. of crystalline penicillin (300,000 units per ml.) were 
made during the fourth and fifth weeks of infection. Of the 11 injections made during 
the fourth week, 2 showed evidence of tuberculous infection at the site of the injection 
in the muscle, as also did 3 of the 11 injections made during the fifth week (Figs. 4 and 5) 
In all these animals lung foci had been produced, and in addition there was histologica! 
evidence of tuberculous involvement of the other lung and occasionally of the spleen anc 
kidneys. Similar experiments were carried out in guinea-pigs, using distaquaine penicillit 
for intramuscular injection, but in only 1 out of 4 did a lesion result at the site of the intra 
muscular injection, though all showed, in addition to the lung focus, generalized involvemen. 
of the other organs. 

Though disappointing, these results do resemble what occurs in the human subject wit! 
pulmonary tuberculosis, as in the human the occurrence of secondary tuberculous lesion: 
at the site of injury is not common. 

The possibility then suggested itself, could a tuberculous infection be localized in the 
lung after a primary infection of the thigh muscles? It is well recognized that in the rabbi 
the lung is one of the organs most affected, irrespective of the route of infection. Indeed Dr 
E. G. Rees and I have found that human tubercle bacilli injected into the suprarenal localiz 
very quickly in the lung. A small series of experiments, as yet incomplete, are in progress it 
which human tubercle bacilli were inoculated into the muscles of the right thigh and sever 
to fourteen days later 0-1 ml. of indian ink (to serve as a guide) was injected superficialls 
into one aspect of a lobe of a lung and into the corresponding site on the other aspec 
0-1 ml. of crystalline penicillin (500,000 units per ml.). In some of the animals killec 
about two months later the infection was found to have localized at the site of these 
injections, producing at the penicillin site an appearance very similar to that seen wher« 
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Fic. 3.—Tuberculous lesion in knee-joint injected 
with penicillin. Tubercle follicle with giant cell 
in fatty tissue below synovial membrane. x 100. 





Fic. 5.—Same rabbit as Fig. 4. Tuberculou 
lesion in thigh muscles injected with penicillin five 
weeks after tubercle bacilli had been inoculated 


into lung. Endothelioid and giant cells: small 
fragment of muscle tissue. 200. 
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* Fic. 4.—Lung focus produced by direct inocu- 


_— of tubercle bacilli into lung of rabbit. 
x 10. 








Fic. 6.—Tuberculous focus in lung of rabbit at 
site of penicillin injection (top): lower focus due to 
injection of indian ink to serve as marker for site of 
penicillin injection. Rabbit had been infected by 
inoculation of tubercle bacilli into thigh muscles 





seven days before injections of penicillin and ink 
into lung. ; 


the bacilli had been injected directly into the lung to produce a primary lung focus (Fig. 6). 
ch a result may serve to explain why tuberculosis of the lung so frequently follows such 
eases as measles, whooping cough and influenza, in which we know the lungs are injured 
the inflammatory processes occurring in these diseases. 


Tan 


THE FACTORS INVOLVED IN THE LOCALIZATION OF THE INFECTION 

in these experiments there was a tuberculous bacillamia, and any gross injury, such as 
\ising, would allow the bacilli to escape from the ruptured capillaries, or, if short of rupture 
> capillaries were so damaged as to cause thrombosis, then the bacilli might become 
ested at the site of the thrombosis and there multiply, a tubercle follicle eventually 
ming around them. This is the likely explanation of some of the experiments in which 
uberculous lesion resulted at the site of a blow or in the area where silk or wire sutures 
| d been introduced. But it is hardly sufficient to explain the positive results at the sites 
injection of penicillin or peptone as in these hemorrhage was a rarity and the small 
edle used (size 18) would not be likely to cause sufficient trauma to produce thrombosis. 

The other factor was the effect of the penicillin or the peptone on the tissues into which 
ese substances had been introduced. With the early penicillin preparations, most of 
lich were not absolutely pure, local reactions at the site of injection, such as necrosis, 
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cedema, and cellular infiltration, sometimes occurred (Robinson, 1943; Selbie and McIntos 1, 
1943; Hamre et al., 1943; Darmady, 1946). But this has not been reported with the pur:r 
crystalline forms. To ascertain if any damage resulted, 0-2 ml. crystalline penicil! n 
G (20,000 units) was injected into the muscles of a series of guinea-pigs, marking the s ie 
of injection in the overlying skin. In a few of these animals killed on the fourth day a sm: Il 
microscopic necrotic focus with surrounding macrophage reaction was found. These fcci 
were also observed in some of the animals as late as the seventh day after injection, but not 
afterwards. It was not easy to find such lesions and the muscle at the site of injecticn 
required to be serially sectioned. Of interest to us, however, was the macrophage respon ie 
in these areas. Peptone injections produced a greater reaction on the part of these ce'!s 
than did penicillin. The macrophages were probably attracted to the site by the foreign 
substances injected and in those experiments where the animals had been previous y 
infected- with tuberculosis, some of these cells, having already phagocytosed tubercle baci li 
in the perivascular regions of the capillaries, might have carried them to the site of injection. 
It is well known that the large mononuclear leucocyte actively phagocytoses tubercle baci li 
(Sabin and Doan, 1927; Lucké et al., 1933; Lurie, 1932, 1934; Vorwald, 1932; Jensen et a’., 
1935), and in the cytoplasm of these cells the bacilli may multiply and survive for at least 
a time (White, 1927; Lurie, 1942; Suter, 1952), though as the bacilli multiply, particularly 
the H.37Rv strain as used in these experiments, the mononuclears die. The death of 
these infected cells has been reported to be more rapid in the presence of penicillin by 
Mackaness (1952), though penicillin has been extensively employed as a bacteriostatic 
agent in tissue culture (Gey et al., 1945). 

To help to explain what was occurring a small series of guinea-pigs were injected 
intraperitoneally with (a) 2 ml. crystalline penicillin (60,000 units), or (b) 2 ml. peptone 
(2%), or (c) 2 ml. saline; the animals were killed one to two days later. In films made from 
the scanty fluid in the peritoneal cavity, the cellular response in groups (a) and (6) killed 
one day after intraperitoneal injection consisted of polymorphs, lymphocytes and mono- 
nuclears, while in those killed two days afterwards the cells were mainly mononuclears. 
In group (c) very scanty cells were found. On histological examination of the omentum 
from these animals, an increase in mononuclear cells was observed, particularly around the 
capillaries and it seemed possible that it was these cells that were conveying the bacilli 
from the region of the capillaries into the peritoneal cavity. To verify this assumption, 
26 guinea-pigs were infected by the injection of tubercle bacilli (H.37Rv) introduced into 
the left ventricle, as previously described. On the day of infection or the day after, the 
peritoneum was injected with (a) 2 ml. peptone solution—4 pigs; (b) 0-5 ml. crystalline 
penicillin (60,000 units)—14 pigs; (c) 2 ml. saline—8 pigs. In films made from the 
peritoneal exudate of group (a) scanty tubercle bacilli were found in all 4 animals, and in 
group (4) in 10 of the 14, whereas in group (c) no bacilli were found in any of the animals. 
The bacilli were chiefly found inside large mononuclear cells (Fig. 7) and cultures of the 


Fic. 7.—Macrophage (from peri- 
toneal fluid of guinea-pig) containing 
several tubercle bacilli; peritoneum 
injected with penicillin on day of 
intracardiac infection with tubercle 
bacilli. x 650. 





scanty peritoneal exudate in such cases yielded a few colonies of tubercle bacilli 01 
L6wenstein’s media, whereas in all the other cases no growth was obtained. It thus seeme | 
a reasonable conclusion that the large mononuclear leucocyte was the vehicle by which th: 
bacilli were conveyed from the region of the vascular system to the site of injury. It \; 
known that the capillary vessels of the mesentery and omentum are more permeable t) 
suspended particles than the capillaries elsewhere (Cappell, 1930). Kusnetzowsky (192°) 
has also shown that in inflamed areas particles of indian ink pass through the endothelic! 
cells and are phagocytosed in the extra-vascular spaces by polyblasts; Menkin and Menki): 
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(1631) have also demonstrated the same for graphite particles. The cellular reaction 
around sites of minor trauma, including those due to intramuscular injections, is mainly 
on the part of the mononuclear cells, whereas with more severe injury involving the death of 
mcre tissue, more polymorphonuclear leucocytes are attracted in the first place. 

Another factor which should be considered is the possible liberation of histamine from 
the focus of injury and the part played by it. Findlay (1928) was able to localize hemato- 
gerious pyogenic infections as well as vaccinia at the sites of intramuscular injections of 
histamine. It would be interesting to repeat his experiments in a tuberculous infection. 
Histamine undoubtedly will be liberated in areas of more severe injury and will cause some 
increased permeability of the capillaries of the part, but it is doubtful if sufficient is 
liberated as the result of a simple intramuscular injection, which admittedly may cause 
temporary interstitial pressure changes, which might have some transient effect on capillary 
permeability. Sager and Nickel (1929) have also demonstrated how Streptococcus viridans 
introduced intravenously will localize at the site of sterile abscesses produced by 10% 
silver nitrate solution, and Kettle (1924) showed how tubercle bacilli inoculated intra- 
venously localize at the site of silica injections. 

The very controversial question now arises, where do these mononuclear leucocytes arise? 
Advisedly we have used this term for these cells as it makes no definite implication as to 
their origin. Sabin et al. (1925), Sabin and Doan (1927) and Cunningham et al. (1925) 
maintain that the mononuclear cells are derived from the clasmatocytes and are of reticulo- 
endothelial origin, and that they actively phagocytose tubercle bacilli, whereas the mono- 
cyte, which appears later, is not so phagocytic and eventually differentiates into the 
epithelioid cell. They observed that the monocytes in the peripheral blood in acute 
experimental tuberculosis may harbour but probably do not destroy tubercle bacilli. 
Cappell (1930) from his extensive experiments on vital staining concluded that only a small 
proportion of the mononuclear cells of the tissues is derived from the monocytes of the 
blood or from the tissue histiocytes, and that their main origin is from the cells of the 
adventitial sheaths. Ebert and Florey (1939) found that at least some of the mononuclear 
leucocytes originate from the blood monocyte and that the tissue histiocyte does not 
migrate into an injured area but that mononuclear phagocytes may develop in the tissues. 
From our own observations in experimental tuberculosis we have been impressed that in 
the very early stages of an infection large numbers of mononuclear leucocytes (macrophages) 
are found around some of the smaller blood vessels in the infected region, and most likely the 
majority of these cells originate in that situation from some stem cell. Lurie (1934) has 
made similar observations and has further noted that these collections of mononuclear 
cells push the endothelial lining of the vessel ahead of them and so encroach on the lumen, 
thus being in a most advantageous position for phagocytosis of any bacilli in the blood 
stream which may become slowed at this point, due to the narrowing of the capillary. 

Lastly the effect of the penicillin and the peptone on the localization of the infection must 
receive some consideration. It was observed during the progress of this work that where 
saline was injected bacilli rarely, if ever, localized; in the few cases where this happened 
a small vessel may have been pierced by the needle, allowing blood and bacilli to escape. 
Ungar and Muggleton (1946) have reported that the addition of penicillin to culture media 
resulted in an increased growth of the tubercle bacillus, while Iland and Baines (1949) from 
their experiments concluded that on account of the penicillinase produced by this organism 
it had no such effect, though their experiments were not identical with those of the 
former workers. Riviére ef al. (1947) found that guinea-pigs infected with tubercle bacilli 
an| treated with penicillin die much more rapidly than the controls not so treated. On 
account of the extreme toxicity of penicillin for these animals it seems more likely that 
de:th was accelerated by the penicillin alone. To find if penicillin had any effect on the 
progress of tuberculous infection in rabbits we infected 4 rabbits by intravenous inoculation 
ih 0-01 mg. tubercle bacilli (H.37Rv) and another 4 with the same dose into the left 
ve itricle. To 2 of the intravenous group and 2 of the left ventricle group, 1 ml. of crystalline 
pe ricillin (100,000 units) was injected intravenously every day for four weeks. The other 
4 vere given no injections and served as controls. All 8 animals were killed four weeks 
af er the penicillin group had received their last injection, when no difference was found in 
th severity or the distribution of the lesions in those which had received penicillin and those 
w ich had not. Thus we can conclude that at least in the rabbit penicillin does not 
st nulate the growth of tubercle bacilli as judged by the lesions produced. 

Nhen all the results of these experiments are considered the conclusion, though still 
c \troversial, may be reached that the macrophage is responsible for carrying the infection. 
T us a cell which does so much for the surgeon, scavenging dead tissue and phagocytosing 
li atures, and for the physician by removing the products of deep-seated inflammation in 
th > lung and elsewhere has been found wanting: For having phagocytosed the tubercle 
b cilli in the blood stream, but more probably in the immediate vicinity of the capillaries, it 
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still goes on carrying out its normal function by being attracted to a foreign substa ce 
introduced into the tissues or by damaged tissue and thus spreads the disease. 

It is my privilege to thank my two colleagues, Dr. J. R. B. Williams and Dr. E. G. Re:s, 
who have helped me in some aspects of this work, and for their permission to use some of 
our joint work, as yet unpublished, for this Address. I would also wish to express : iy 
gratitude to two technical assistants, Miss June D. Hart and Mr. Geoffrey Brown, who at 
different times have given me invaluable assistance, and also for secretarial assistance to 
Miss M. Ash. 

The cost of the earlier part of this work was defrayed by a grant from the Medi: al 
Research Council. 
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Joint Contractures in Children 
By DENIS BROWNE, F.R.C.S. 


42, 31%, JornT contractures in children may be classified into the congenital and acquired, and these 
classes divided again according to whether the contracture is intrinsic or extrinsic. In the 
intrinsic class the limitation of movement is due to structures of the joint itself, particularly 
the fibrous tissues round it; in the extrinsic contractures the limiting structures are outside 
the joint, most usually being muscles, though occasionally webbing of the skin is responsible. 


opk. Hosp. 
CONGENITAL CONTRACTURES 

> 433 Intrinsic 

panes (1) Normal contractures: It is not often pointed out that normal newborn babies 
have the limitations of the adult range of joint movement which might be expected 
from their previous cramped position. The hips, the knees, and the elbows will not fully 
extend; and the feet will not go into full equinus. The normal instinctive muscular move- 
ments of this age soon dispose of these slight limitations. 

116. (2) Contractures due to abnormal pressure: In my opinion long-continued pressure on 


a limb has the same effects if it occurs before birth as it is generally recognized to have if 
., 206, 642. it occurs afterwards. These effects seem to be due to an interference with the normal blood 
circulation, particularly the venous return, which of course would become obstructed at a 
much lower pressure than the arterial. This increased pressure may be either mechanical, 
due to the uterine structures not expanding at the correct rate to keep pace with the expansion 
of the growing foetus; or hydraulic, due to increased tension of the amniotic fluid. Though 
increased tension of this fluid is usually associated with increase in its amount (that is to 
say hydramnios) increased tension may be present without increased amount, and increased 
amount without increased tension. The classical example of this process is the degeneration 
of the retina when its venous return is obstructed by increased pressure of the intracranial 
fluid. Though this process is universally recognized, it is curious to note the opposition to 
the hypothesis that a similar obstruction by increased hydraulic pressure may occur in utero. 
_Immuncl., Chere are two results of this obstruction: 

(a) The muscles naturally fail to develop properly. 

b) There is a thickening and stiffening of the fibrous tissues around the joints, which is 
t easy to explain. 

The study of contractures of this kind involves the investigation of the mechanical con- 
di ions of the pregnancy that produced them. This line of research is neglected in the present 
vey fragmented state of medicine, as it involves the territory of two definitely divided and 


4 


3, 547. firmly “‘closed shops”, those of orthopedics and obstetrics. It will be found by anyone 
ur dertaking it that the results confirm the working hypothesis upon which it is based. 

Ss. iydraulic compression would, of course, affect all four limbs equally, the effects being 
mre severe the further the tissues involved lie from the pump of the heart. A significant 

ehung u id pi portion of these children will be found to have pregnancy histories of hydramnios; and 


o' en they emerge from the uterus stiffened in a form that could only be possible in a cavity 
0! abnormal size; e.g. with extended hips. 
Those, on the other hand, who have developed in a cavity too small for them will have the 
c npression effects confined to those parts which are unsheltered; most often, of course, the 
le s and feet. Usually the arms escape, being sheltered by the huge foetal head; but rarely 
tl xy may be caught in the “wooden soldier” position, straight down alongside the body. 
T e mothers give pregnancy histories of the kind that may be expected, these being particu- | 
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larly valuable if they have experience of a normal pregnancy for comparison. They are sn 4l 
in the later months, often remarking that “all the neighbours were surprised when I ha: a 
baby”; and, in addition, nearly always are very uncomfortable. 


Treatment: Treatment of contractures of this type consists mainly in cherishing and y e- 
serving the deficient muscles. The mistake is not infrequently made of attacking si ch 
structural deformities as flexed wrists and knees without considering that the real troubl. is 
not the structural deformity, but the lack of function. These joints respond very badly to 
manipulations followed by immobilization in plaster of Paris; though it is possible to 
improve the position in this way the deformity steadily recurs, while the immobilization ! as 
inevitably weakened the muscles. 





Extrinsic 

Leaving out such rare and intractable conditions as webbing of the limbs at 
the elbows and knees, the important contractures in children are those which are due to 
malposition in utero, that is to say that the child has been lying in an abnormal positicn., 
Two of the three stock varieties of moulding deformities of the feet, club-foot and metatarsal 
varus, belong to this category; the third, metatarsal valgus, is due to mechanical compression 
in the normal position. A most important member of the first class is what I call congenital 
postural scoliosis, due to the child lying with the spine bent sideways in utero. The amount 
of the contractures in this condition can be best demonstrated by X-rays taken in three 
positions. The first is with the child lying as he does when contentedly at rest. The 
second shows him with the spine bent as far as it will go in the direction of the curve, and the 
third shows the curve corrected as far as possible. It is urgently necessary to diagnose and 
correct this deformity before the child begins to sit up and walk; or else the combination of 
body weight and unbalanced muscular action will cause a rapid and accelerating increase of 
the curve into the most intractable and crippling condition of “‘idiopathic scoliosis”. In 
my opinion idiopathic scoliosis is a missed congenital scoliosis. 


ACQUIRED CONTRACTURES 


The most important of these contractures are due to unbalanced muscular action, caused 
either by cerebral palsy or by poliomyelitis. The commonest crippling effect is the setting 
down of the foot into equinus. In cerebral palsy this is due to the excess of power in the 
muscles of the calf over those which dorsiflex the foot; in poliomyelitis to the very common 
paralysis of the peronei and extensors of the ankle. In both cases these factors are rein- 
forced by the action of the bedclothes in pushing the feet downwards and inwards. One of 
the most important of the many gaps in classical splints is the lack of one to counter this 
equinus, the commonest of all elements in deformities of the feet. I have designed an 
“equinus splint” which can be worn at night; if it is not altered too far from its original 
design it will be found effective. Applied early enough it will avoid the only too common 
fixed deformity, which should never be allowed to occur. It is worth mentioning that many 
centres for the treatment of cerebral palsy do not draw a sufficient distinction between a 
spastic and a fixed equinus; one can see attempts to get a child to “relax” an ankle which 
is firmly fixed by acquired contractures round the joint. My treatment for ankles in this 
state is to work them up gradually into calcaneus by a series of walking plasters applicd 
without an anesthetic, and when a satisfactory range of movement upwards has been 
attained, to keep it by means of the equinus night splint. I thoroughly dislike the common 
tenotomy of the tendo achillis; it is so easy to do too much or too little. 


Joint Contractures 
By Trevor H. Howe tL, F.R.C.P.Ed. 


WHEN the former municipal infirmaries for the chronic sick were taken over under t'ie 
National Health Service, several surveys were carried out by teams of observers. Perha )s 
the best known of these were by Professor A. P. Thomson in Birmingham and by McEw: n 
and Laverty in Bradford, all of whom were surprised to find joint contractures in a 
large number of bedridden patients. Professor Thomson remarked in his Lumleian Lectu ‘e 
of 1949: ‘“‘We speculated much about the cause of this condition which I had never encou 1- 
tered before. . . . The contractures to which I would draw attention are usually found in ve y 
old people who have been long in bed. The posture is one of extreme flexion; the knees ae 
drawn up to the abdomen, the heels touch the buttocks, the arms are held close to the mou h 
and the chin rests on the chest. The wrists and fingers are sometimes freely movable; wh: n 
feeding, either hand is used to stuff food into the mouth without the help of a spoon or for «. 
Such patients are difficult to examine. Left to themselves they pull the bedclothes over the r 
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fa_es and lie motionless for hours. In all that we have examined, we have found the plantar 
re ponses flexor, but it was hardly possible to be certain of the tendon reflexes. Rough 
te:\ing of sensation showed no gross change, but vibration sense was absent.” 

McEwan and Laverty (1949) found joint contractures in 524 out of 700 patients whom 
they examined. They noted that these changes occurred with great frequency in conditions 
limiting or preventing movement in the limbs such as arthritis or cerebral thrombosis. 


TYPES OF CONTRACTURE 


Those of us who work in hospitals for the chronic sick are often asked to see patients with 
joint contractures or flexion deformities with a view to advising on their treatment. Since 
such cases have usually been neglected for some years previously, this is often a very difficult 
problem. During the last ten years I have made a study of contractures at St. John’s 
Hospital, Battersea, and at Queen’s Hospital, Croydon, which between them serve nearly 
half a million people. Observation of a number of such joints has allowed their separation 
into three different groups: 

(1) Postural contractures. 

(2) Contractures due to chronic arthritis. 

(3) Contractures due to disease of the central nervous system. 

Each of these groups is an entity on its own and shows a different response to treatment. 
This was recently confirmed by the American trials of the drug zoxazolamine and by my 
own experiments with other relaxants and with ultrasonic radiation. 


Postural contractures are the consequence of maintaining a flexed position in bed, under- 
treatment, and a desire by the patient to withdraw from the world. The skeleton of such 
cases usually shows considerable decalcification but the articular changes are not, as a rule, 
marked. Old people of this kind resist any attempt to move their joints; but in the early 
stages vigorous treatment can overcome the tendency of flexion deformity if the patient will 
co-operate. 

One woman of over 80 years of age, living in a workhouse, took to her bed and there 
proceeded to curl up. She objected to being moved or washed and refused to straighten her 
legs. Within two years there was such shortening of her hamstrings and wasting of her 
quadriceps that she possessed a fixed flexion deformity. The left arm was also held close 
to the mouth and the chin rested on her chest. 

Another type of postural contracture may occur in association with chronic ulcers of the 
feet or legs. If patients with such lesions are allowed to stay in bed for long periods, they 
assume a flexed position of the lower limbs. After a time, the hips and knees become 
relatively fixed in flexion while the patella may even become adherent to the femur. Eventu- 
ally a definite contracture occurs which prevents the patient from standing or walking. 


Joint contractures in arthritis—In the course of rheumatoid arthritis the patient tends to 
get into a vicious circle of joint pain, muscle spasm, and immobility in a position of flexion. 
This eventually gives rise to a condition in which the flexor muscles become hardened and 
thickened through continuous spasm. The corresponding extensor muscles are thin and 
wasted. Around the joints themselves, the inflammatory products favour fibrous deposition, 
so that the peri-articular and articular layers of tissues get inextricably mingled together. It 
is possible for the ends of two bones to become fused so that it is not possible to see where 
they have joined. Such bones also have a very thin bony cortex and are particularly liable 
to snap if moved forcibly. 

However, flexion deformities do not constitute all the contractures occurring in chronic 
arthritis. There is often an element of adductor spasm as well as flexor hypertonus: and the 
distal part of the extremities may develop all kinds of bizarre muscle pulls. This was first 
mentioned by Charcot (1881). 

Different joints have different tendencies when they become the seat of contractures. The 
c-rvical spine usually bends laterally and this deformity may be so marked as to cause 
tedsores of the pinna. The shoulder-joint often develops an upward subluxation of the 
Fumerus which prevents adequate abduction of the arm. This syndrome was described by 
}owell (1950). The bones, ligaments and soft tissues become fused, so that any abduction 
«* the arm is performed by movement of the clavicle and scapula. 


Elbows: When the elbow-joint is the seat of contracture, it becomes flexed and cannot be 
filly extended. Sometimes there appear to be considerable bony deformities, chiefly 
Tecting the lower end of the humerus and the upper part of the ulna and radius. In a long- 
anding case bony ankylosis takes place. There may be some upward or backward dis- 
lacement of the ulna, which can actually perforate the lower end of the humerus to cause 
n immobile fixed joint deformity. 
Carpus: The changes in the carpus due to rheumatoid arthritis, are, of course, well known 
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and will not be described further. The point of interest is to note that marked structu 1 
anatomical change may not greatly impair function. 

Fingers: It is difficult to formulate an adequate classification for the deformities of 1 ie 
fingers due to rheumatoid disease. The general tendency to ulnar deviation and the frequer :y 
of generalized flexion has been frequently described. But there is also a group of patie: ts 
with hyperextension of certain joints, usually the proximal interphalangeal articulatio. s. 
At times flexion of the more distal joints may be combined with extension of the proxin al 
joints but the distribution of the contractures is capricious. 

Hips: In the lower limbs, the hips are rarely affected by rheumatoid arthritis, but mai 
patients showing rheumatoid changes in other joints have osteoarthritis of the hips. Sor 
of these develop an “‘excavated acetabulum’. If these patients are allowed to becor 
immobile, the spasm of their flexor and adductor muscles produces a contracture of the h 
with secondary flexion and adduction of the knees. The deformity tends to becor 
progressive and, as a result, the inner aspects of the knees approximate and press upon each 
other. This leads to necrosis and ulceration. At other times, the heel of one contract d 
leg may press upon the other with such force as to break the bones. In consequence, 
compound fractures may result and these are particularly difficult to treat. 

Knees: The main deformity of the knee is caused by shortening of the hamstrings. This 
first produces flexion of the joint, which becomes immobilized by fibrosis. Later, the head 
of the tibia may be drawn backwards behind the lower end of the femur as soft tissues, 
capsule and ligaments are destroyed. Such a subluxation causes undue pressure in thie 
popliteal space upon nerves and vessels. In consequence there ensues marked cedema of the 
foot together with trophic disturbances. This train of events, it will be seen, is all the result 
of spasm of the flexor muscles and corresponding wasting of the extensors. Another 
factor, which often hinders effective treatment, is the liability of the patella to become 
adherent to the articular anterior surface of the lower end of the femur. This, by mechanical 
means, prevents full extension of the joint and thereby favours a flexed position. 

Ankles: The deformities of the ankle in rheumatoid arthritis may be due to poor muscle 
tone and the bed-fast state when dropped foot and external rotation are found. At other 
times the foot is fixed at a right angle to the lower leg. Alternatively, a combination of the 
two may be found with foot drop and fixation both existing. 

Neurogenic contractures.—The most frequent cause of neurogenic contractures is cerebral 
thrombosis, followed by hemiplegia. This gives rise to flexion deformities on the affected 
side, chiefly involving the knee, wrist and elbow. Similar deformities may occur in the 
course of untreated subacute combined degeneration of the cord, disseminated sclerosis, 
or be a rapid complication of certain forms of encephalitis. 

When the contracture is due to disease of the central nervous system, the dysfunction i's 
usually a simple hypertonus of the flexor muscles. Sometimes, however, there is also an 
element of adduction, particularly at the shoulder- and hip-joints. At the ankle-joint, 
weakness of the anterior tibial muscles may give rise to a form of foot-drop, with some 
inversion, in bed-fast patients. With some long-standing examples of hemiplegia, the ten- 
dons causing dorsiflexion of the toes tend to become taut. This may cause the phalanges 
to ride up on top of the metatarsal heads. One consequence of this is to make the plantar 
responses hard to elicit. 

It should be noted that contractures of neurogenic origin are often associated with trophi- 
changes, such as cedema of the feet. For this reason, it is dangerous to employ splinting 
in an attempt to correct deformities of this origin. The continued, and often increasing, 
muscle hypertonus sometimes forces the edge of a splint into the devitalized tissues. Thi; 
can give rise to ulceration, necrosis and even gangrene. 


ova ao< 


TREATMENT 

The treatment of a joint contracture, and the likelihood of success, depend chiefly upo» 
its origin. Postural changes seem to depend upon the mental attitude of the patient. 1° 
an old woman is determined to curl up and hide away from the world, like an animal, no 
physical treatment is likely to help her. 

Neurogenic contractures have their origin in damage to the central nervous system 
Until recently, it has not seemed possible to affect them by drugs. But reports on the us 
of zoxazolamine (Flexin) combined with chlorpromazine suggest that progress may nov 
be possible on these lines. Surgical methods, such as tenotomy or capsulotomy, have : 
limited place in patients with ability to co-operate. The danger is to cut too far or too deer 
leaving a flail limb after the operation. 

Arthritic contractures, in my experience, pass through three separate stages befor 
becoming established. The first stage is that of simple reflex muscle spasm, arising fron 
an inflamed and painful joint. This usually produces an attitude of flexion, with som 
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wating of the extensor and abductor muscles as first described by Charcot (1881). The 
second stage shows the deposition of inflammatory products within and around the joints 
wh ch tend to become organized and produce fibrosis. The third stage is one in which the 
boy changes predominate. Ankylosis, subluxation and osseous deformity now produce a 
mechanical obstruction to movement. 
he first phase of the contracture is compounded of inflammation, pain, and muscle 

spasm. The sequence of events may be interrupted at any of these three points, either by 
general measures or by local treatment. For example, intra-articular injection of hydro- 
cortisone will often diminish the inflammation and thereby stop the formation of a contrac- 
ture. Injection of procaine will lessen the pain, thus relaxing the muscle. Injection of 
0:5 mg. of Prostigmin can relax the muscles which are in spasm, thereby lessening the pain 
and disability. Similar results may also be obtained by various forms of physiotherapy. 

In the second stage of contractures we have as our chief difficulty the presence of fibrosis 
and adhesions. It is usually necessary to break down these by some form of manipulation. 
The best results, as a rule, are achieved under local anesthesia attempting only a small 
amount on each occasion. If too much is attempted, as is the danger under general anzs- 
thesia, there may be either an exacerbation of the original arthritis or extensive bruising. 
Both of these cause pain to the patient and make him more unwilling than ever to move the 
joint. 

rhe third stage of contracture is that of bony deformity and ankylosis. If manipulation 
under general anesthesia is attempted during this stage there is a serious danger of fracture 
of the long bones with considerable shock to the patient. So far, no effective method of 
treating this stage has been discovered. 


Ultrasonics.—We have recently been employing ultrasonic radiations in an attempt to 
reverse the changes which produce contractures. This followed the demonstration by 
Curwen (1953) that this form of energy softened scar tissue. The machine used was the 
“Ultrasonar’” made by Nordelectro. It had two treatment heads, one for deep treatment 
and the other for superficial treatment. Only the latter was used in this investigation. 
Our routine was to employ a dose of 5 megacycles for five minutes. Joints which were easy 
of access were treated by movement of the head through a film of liquid paraffin. Others, 
more difficult to approach, were treated through a small rubber “‘water bag’? made from a 
condom. Treatment was given twice weekly to one joint at a time. After each exposure 
to ultrasonics, the range of movement was measured by a goniometer. In the present series, 
bilateral lesions were selected, so that one joint could act as control for the other. 

The first patients treated by ultrasonics had advanced contractures due to rheumatoid 
arthritis. The results were rather disappointing. Only a very few degrees of added mobility 
were obtained in these cases. Further investigation showed the presence of bony deformities 
in the joints. It was this discovery which led to the conception of the different stages of an 
arthritic contracture. 

Later, we selected twenty joints whose contractures were in the second stage (fibrosis). 
Here the results obtained were much better. As may be seen from Table I, only two joints 


TABLE I.—EFFECT OF ULTRASONICS ON ARTHRITIC JOINT CONTRACTURES (GRADE 2) 


Increase 
of movement Control No. of 
Case Joint (Degrees) joint treatments Comments 

1 Knee 10 No Change 3 (Fixed patella) 

2 ie 23 a Be 6 

3 se 17 ft wr 4 

4 ‘i 15 me a 3 

5 ” 17 ” ” a 

6 ” 15 ” ” 4 

7 7 ss ‘ 2 (Discharged home) 

8 ; 20 és 4 

9 se 17 sy a 5 (Control joint increased flexion) 
10 > 20 ” ” 5 

11 a 15 Re wv 5 

12 - 10 * ” 3 
13 is 15 - = 18 (Irregular out-patient attendance) 
14 aS 4 os ms 4 (Fixed patella) 

15 oa 2 ¥ ie 3 (Fixed patella) 
16 em 33 t a 6 
17 ‘ 20 i a 4 
18 o 14 Increase in 4 (Control joint improved) 

extension 

19 Shoulder 5 No Change 6 (Movement looser within range) 
20 Hip 30 a he 3 
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failed to show an increased range of movement. Even more striking was the improv:d 
freedom of movement within that range. This was usually maintained after the cessation 
of treatment and did not regress in the patients whom we followed up. The additio: al 
range of joint mobility varied from 7 degrees to 33 degrees. It was usually obtained by ‘1 
early treatments. After the sixth exposure, no further amelioration normally took place, 
In only one patient did the untreated control joint show any improvement during tie 
experiment. All the rest showed no alteration of mobility. 

On the other hand, when we studied the behaviour of neurogenic contractures, we observ 2d 
an interesting phenomenon. During the actual period of treatment, the tight flexor musc’es 
of a hemiplegic limb relaxed and the limb could be extended. Yet, five minutes after ex- 
posure to ultrasonics ceased, the muscle spasm returned and the limb resumed its contracted 
position. The ultimate, permanent result was little or no increase in mobility. In 3 patier.ts 
with stiff painful shoulders after a cerebral thrombosis, loss of pain and increased mobility 
were observed. But flexion deformities of arm or leg remained only temporarily relaxed in 
all 15 cases of neurogenic contracture. 

Up to date, we have been unable to treat any postural contractures on account of lack of 
co-operation by the patients. 


DISCUSSION 


Since, as McEwan and Laverty (1949) showed, joint contractures are one of the common 
causes of the bed-fast state, it is most important to prevent them whenever possible. At 
present, the mechanism of the flexor hypertonus which forms their basic pathology is only 
imperfectly understood. But our observations described above make it clear that encourage- 
ment of extensor movements and electrical stimulation of extensor and abductor muscles 
can play an important role. When spasm is secondary to chronic arthritis, the use of 
Prostigmin injections together with physiotherapy can often prevent the stiffening which is 
the precursor of the second stage (fibrotic) contracture. We have also experimented with the 
use of Prostigmin in a vanishing-cream base, which the patients can rub in daily themselves. 
Our preliminary results have, on the whole, been encouraging. One or two subjects, however, 
complain that the use of this cream makes their gut over-active. 

The results of ultrasonic radiations will need further study. Their beneficial effect upon 
periarticular fibrosis seems quite definite. But the unexpected temporary relaxation of 
hemiplegic contracture is a phenomenon of an unusual kind. No mention has been made 
of the pain-relieving properties of ultrasonics in certain cases since that has no connexion 
with joint contractures. 

At present, the third stage of arthritic contractures with bony abnormalities remains 
unaffected by any known form of treatment. It is, therefore, important to prevent its forma- 
tion by active measures in the earlier stages, otherwise these patients become exceedingly 
difficult to nurse effectively, and often suffer a great deal of pain. 


SUMMARY 


The study of patients with contractures of their joints allows them to be divided into three 
separate types—those due to posture, those due to arthritis, and those due to lesions of the 
central nervous system. 

Arthritic contractures pass through three successive stages of muscle spasm, fibrosis and 
bony deformity. The course, prognosis and treatment of each is discussed. 

A description of the results obtained from the use of ultrasonic radiations in these con- 
ditions is given. 
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DISCUSSION ON HYPOTHERMIA 


Dr. E. Neil (Middlesex Hospital Medical School): Sequele of Circulatory Arrest during 
Hypothermia. 

Hypothermia is used by the cardiac surgeon so that the circulation may be interrupted 
for a longer period to allow operation within the dry heart. The period of circulatory 
arrest at 26° C. which is regarded as safe has been given as ten minutes by Swan and Ross. 
Most workers seem to have been preoccupied with the ability of the various vital organs 
to resist anoxia alone and few have paused to think of the congestive effects of complete 
venous occlusion for an extended period. When such congestion is associated with 
anoxia the effects may be serious. 

One way of following the progress of an animal or a man subject to the full ritual of 
the hypothermic cardiac operation is to study the acid-base equilibrium. If blood is 
equilibrated in vitro at 37° C. with various CO, tensions the pH of the equilibrated blood 
can then be measured at 37°C. If the pH values obtained are plotted against the logarithm 
of the CO, tensions, the relationship is linear. If the procedure is repeated with samples 
of the same blood equilibrated at 26° C. and the pH values measured at 26° C., the points 
obtained fall on exactly the same line as before. It follows from this that if blood is 
removed from an animal at any stage of cooling or re-warming, this blood can be equilibrated 
with a series of CO, tensions in vitro and the corresponding pH values can be measured 
at any one temperature, say 26°C. If there has been no development of metabolic 
acidosis then the various blood samples removed should give the same log. pCO,/pH graph. 
If there is metabolic acidosis, however, the log. pCO,/pH line will be displaced to the left 
so that a given pCO, will be associated with a lower pH. We therefore used this method 
in experiments in vivo. Dogs were cooled under artificial ventilation to 26° C., their chests 
were opened and their vene cave were occluded for ten minutes. Following this the 
circulation was re-established, the chest was shut and the animals were re-warmed. Blood 
samples were taken, before cooling, after cooling (pre-clamp samples), at the end of 
clamping off the circulation for ten minutes (post-clamp samples) and on completion of 
re-warming. All these samples were equilibrated with the series of CO, tensions at 26° C. 
and the pH of the equilibrated samples was read at this same temperature. The results 
of experiments on 26 dogs showed that after circulatory arrest for ten minutes the “post- 
clamp samples” revealed a very obvious metabolic acidosis. This “‘post-clamp”’ acidosis, 
revealed by the log. pCO,/pH graph, became worse during re-warming. Similar 
investigations were made on patients undergoing cardiac surgery under hypothermia, 
thanks to the co-operation of Sir Russell Brock. In some cases gross acidosis and 
lactacidemia were found on re-warming. 

We attribute the derangement of acid-base equilibrium to the effects of venous congestion 
and anoxia during the occlusion period. The central venous pressure was measured in 
many of our dog experiments and on shutting off both vene cave this pressure rose sharply 
to levels of 25 cm. H,O or more. The high pressure was well maintained during the 
oce'usion period. After seven minutes of circulatory arrest blood withdrawn from the 
ver'ous catheter showed a negligible content of oxygen. 

! iver structure was examined histologically. After cooling and re-warming (without 
Operative intervention in the chest) the liver structure appeared virtually normal. On the 
oth»r hand after cooling with circulatory arrest followed by re-establishment of the 
cir. ulation and re-warming, liver structure was grossly deranged. Centrolobular necrosis 
wit) extravasation of blood was obvious. Galactose clearance studies were performed 
on both series of dogs. After cooling alone, galactose clearance was reduced to about 
a \iird of normal, but on re-warming the clearance recovered to 80% of its pre-cooling 
val ie. After cooling plus circulatory arrest for ten minutes, followed by re-establishment 
of the circulation and re-warming, the galactose clearance after re-warming showed no 
im ‘rovement on the rate observed when the body temperature was 26° C. 

revention of congestion during circulatory arrest was practised in two ways in 
ad itional experiments. (1) By aspiration of blood from the inferior vena cava into a 
sil oned reservoir. (2) By pumping the blood from the vena cava into the arteries. 
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By either of these methods the central venous pressure can be prevented from rising di ing 
occlusion. The results of both measures were similar. The dogs showed normal ver 
structure and galactose clearance after re-warming and the metabolic acidosis seen — ter 
release of the vene cave almost disappeared during re-warming. 

These results are presented in extenso elsewhere (Brewin et al., 1955). 


REFERENCE 
Brewin, E. G., Goup, R. P., NASHAT, F. S., and Nei, E. (1955) Guy’s Hosp. Rep., 104, | 


Dr. B. G. B. Lucas (Surgical Unit, University College Hospital Medical School, Lon« »n) 
discussed the practical side of hypothermia, how to cool the patient, where to record ‘he 
temperature, and how far the temperature should be reduced (Lucas, 1956). He iid 
that the time available for circulatory occlusion at low temperature had not yet | -en 
established satisfactorily, but a safe guide was five minutes at 28° C., with an increase of one 
and one-half minutes for every further one degree fall. This factor was modified by «ge, 
and by the state of the brain and the heart immediately prior to the circulatory occlusio: 


REFERENCE 
Lucas, B. G. B. (1956) Proc. R. Soc. Med., 49, 345. 


Mr. D. N. Ross (Guy’s Hospital): Problems Associated with the Use of Hypothermia in 
Cardiac Surgery. 

My remarks largely corroborate those of Dr. Lucas in that we have been able to use 
hypothermia as a safe and practical procedure without serious sequele such as those 
Dr. E. Neil has mentioned. Most of our cases have been adults; whereas Dr. B. G. B. Lucas 
has more experience in the younger age groups. Our experience in 70 patients subjected 
to hypothermia with complete arrest of the circulation for five to ten minutes has enabled 
us to appreciate and to eliminate many of the difficulties and dangers of the technique. 
The main hazard, as far as we are concerned, has been from anoxic brain damage during 
the period of circulatory arrest although the many alterations in physiology and the 
disturbing tendency of the ventricles to fibrillate have often diverted our attention from 
the brain. Thus we have had 26 cases of ventricular fibrillation during the cooling or 
intracardiac surgery with complete recovery in 21, but where we have had an absent or 
poor cerebral circulation for more than ten to twelve minutes there have only been 5 
recoveries out of 18 cases. 

The prevention of brain damage is, we believe, dependent upon the temperature to which 
we can cool and the period of permissible circulatory arrest at that temperature. In practice, 
the lowest temperature we can attain with safety is limited in our present technique by the 
onset of ventricular fibrillation. In dogs and in humans, there is very little tendency to 
ventricular arrhythmias above 28° C. although atrial fibrillation is common around 32 C. 
in humans. Between 28°C. and 25°C. there is a sharp increase in the incidence of 
ventricular arrhythmias, ectopic beats and A-V dissociation and if the heart is mechanically 
stimulated at these temperatures, ventricular fibrillation is likely. Below 25° C. ventricular 
fibrillation is very common and is likely to arise without an extraneous stimulus. Conse- 
quently we no longer cool adults below 28° C. and in children, whose hearts seem more 
resistant to ventricular fibrillation, we try not to cool below 26° C. (Fig. 1). Since adopting 
this simple policy our incidence of ventricular fibrillation during cooling has dropped 
precipitately. 

We have given up chemicals like Prostigmin as a method of preventing fibrillation since 
we have not been convinced of their effectiveness. We do try, however, to minimize all 
forms of trauma and avoid handling the heart during the cooling. Again after the period 
of arrest of the circulation we are very aware of the danger of suddenly increasing the 
work of the anoxic myocardium and for this reason, the vene cave are released slowly 
and in turn to allow the heart to accommodate to the increased load. We have not found 
any special difficulty in electrical defibrillation of the cold ventricle provided adequate 
cardiac massage is used to restore myocardial tone, before using the defibrillator. 00 
much reliance is often placed on the ability of this machine to revert the rhythm in an 
atonic, anoxic and poorly contracting ventricle, whereas its true function is to depole ‘ize 
the well-oxygenated and vigorously-contracting heart muscle. Where defibrillation as 
been unsuccessful it has generally been due to serious damage to the valves or conduc ing 
bundle as a result of surgery or an inability to repair the defect. 

The cause and prevention of ventricular fibrillation have received a great deal of atten ion 
in hypothermic literature and at varying times an acidosis, a rise or fall of potassium or the 
prolonged systolic activity phase of the cold ventricle or falling coronary circulation | ave 
been inculpated. Whatever the mechanism, we cannot escape the fact that it is the e' ect 
of cold on the active working ventricles which is ultimately responsible since it is a ¢ «ily 
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PD xn <6 wewesiperenweneuie 
— No cardiac irregularities. 

33° C----------———-—-—-—-—-—-—-- 
— Auricular fibrillation common. 

28° C 
— Ventricular fibrillation c stimulus. 

Se F k pa ee aos ey abe ae Geemeaaee wiae 
— Ventricular fibrillation spontaneously 

20° C— ----------—------------ 

Fic. 1.—Cooling zones in relation to cardiac 


arrhythmias. 


experience in cardiac surgery to find the heart at normal temperatures amazingly tolerant 
to surgical, pharmacological and metabolic insults of a very severe nature with only trivial 
disturbance of rhythm or function. 

A feature of hypothermia which has been stressed is that while the metabolism and activity 
of the tissues decline steadily with cooling, the heart alone continues to contract and extract 
oxygen at a disproportionate rate. Also in both surface and blood-stream cooling methods, 
it is the active heart which is likely to be the coldest organ in the body since it is required 
to distribute the cold blood coming from the surface tissues or cooling coil to the deep 
tissues and brain. Consequently the heart is both the most active tissue and at the same time 
the coldest. We can separate these factors of activity and cold by inducing hypothermia 
with the aid of a heart-lung circuit so that the heart is relieved of its work load. Under 
these circumstances the heart slows progressively and is arrested in asystole at about 14° C. 
without passing through a phase of ventricular fibrillation. The heart is then cooled via 
its arterial supply to very low temperatures and this is achieved by permitting its work to 
decline like the rest of the body with falling temperature. Hypothermia has been induced 
in this way by Gollan er a/. (1955) with the aid of a simple heart-lung machine and tempera- 
tures of 0° C. have been reached with recovery. However, the problems associated with 
artificial pumps and oxygenators at present outweigh the advantages of this theoretically 
ideal cooling technique. When it can be applied with safety it will permit very rapid cooling 
to much lower temperatures with correspondingly longer periods of time available for 
intracardiac surgery. Also these low temperatures will confer the advantage of an arrested 
and quiescent heart. 

The permissible period of total arrest of the circulation under hypothermia.—We are, at 
present, limited here by the time we can safely exclude the brain at our working temperature 
of 28°C. Oxygen consumption studies and experimental observations in dogs suggested 
a sale period of occlusion of at least fifteen minutes at 25° C. and at 28° C. we have allowed 
ourselves a maximum of ten minutes of circulatory arrest with about eight minutes of 
intracardiac surgery. This has proved safe in practice and although we have had complete 
recovery in an adult woman who had her circulation arrested for thirteen minutes at 28° C., 
there was definite evidence of disturbed cerebration for forty-eight hours post-operatively. 
Sign. of anoxic brain damage in the post-operative period have been an initial difficulty 
in r¢-warming followed by hyperpyrexia and a cold pallor of the skin associated with fixed 
dilated pupils. These patients have never recovered. Milder signs have been a delay in 
com ng round from the anesthetic, restlessness and a sharp rise of temperature to 103- 
104 F. In these cases we have taken precautions to limit fluids, particularly blood 
repl: cement, and we have occasionally given hypertonic solutions, in addition. In fact we 
aim to undertransfuse in all cases. Evidence of brain damage is not seen in cases which 
are :ooled to 28°C. and have less than ten minutes of circulatory arrest. These cases 
cor » round from the anesthetic promptly and often while the body temperature is still 
abo \t 33° to 34°C. Also there is generally no post-operative rise of temperature. 

T .e eight minutes of intracardiac surgery limits us in the type of intracardiac defect in 
whi h we can hope to achieve repair. Straightforward defects of the atrial septum fall into 
this category and also pulmonary valvular and infundibular stenosis and more recently 
aor c valve stenosis. Ventricular septal defects including Fallot’s tetralogy and the ostium 
prii um type of atrial septal defect are not suitable for closure by present techniques; not 
bec use they may necessitate an incision in the ventricle—for ventricular incisions can 
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be well tolerated in hypothermia—but because at least twenty minutes of unhurried ca_|iac 
surgery are required for their definitive closure. 

A difficulty we have encountered with the venous blood-stream cooling technique has 
arisen as a result of the very rapid cooling rate we have been able to achieve especial! — in 
small children. Unless the rate of cooling is deliberately kept within certain limits, un ven 
cooling of the body will result in very low heart temperatures and the danger of ventric ilar 
fibrillation before the mass of the brain has cooled evenly. For this reason we aim to ool 
at a rate of not more than 1° C in four minutes for children and infants below 26 kg. ma _ ing 
a total cooling time of about thirty-six minutes. The cooling rate is charted at five-mi .ute 
intervals during the lowering of temperature so that adjustments can be made to keey the 
rate of fall approximately along a predetermined line on the graph. Adults generally ool 
at a rate of 1° C in six to eight minutes with a cooling time of about forty-five minutes. [oo 
rapid a cooling rate is also reflected in the ECG picture which shows atrial fibrillation and 
A-V conduction disturbances. An ominous development has been an increased note :1ing 
and slurring of the Q.R.S. The interpretation of this phenomenon is under debate but 
it often precedes the development of ventricular fibrillation. 

We have found the blood-stream method of cooling has great advantages in cardiac surgery, 
particularly in allowing us to manipulate the heart freely and to take pressure measurements 
and explore the interior of the atria digitally at normal temperature and when the heart is 
not irritable. This ability to make a final diagnostic assessment at overation will assiime 
increasing importance when we have a heart-lung by-pass available. A choice of either 
hypothermia or the artificial heart lung will then be applied to meet the appropriate needs 
of the intracardiac defect. 

Difficulties which we had anticipated as arising from altered or disordered metabolism 
have not constituted a problem in clinical practice. We aim to keep the respiratory acidosis 
at a minimum by the anesthetist maintaining a more than average respiratory exchange 
throughout the hypothermic period without sudden bursts of hyperventilation—as has been 
advocated by some workers. For the rest, we feel that the total time during which the 
body is subjected to a low temperature is important. This is achieved by rapid cooling 
followed by rapid blood-stream re-warming. Once the temperature is restored to normal, 
we assume that the kidneys and liver will again be able to make good any biochemical 
disturbances that may have developed and our cases now have the same pre- and post- 
operative management as any major chest operation. 


REFERENCES di 
Brock, R. C., and Ross, D. N. (1955) Guy’s Hosp. Rep., 104, 99. di 
GOLLAN, F., PHILLIPS, R., GRACE, J. T., and Jones, R. M. (1955) J. thorac. Surg., 30, 626. in 
Ross, D. N. (1954) Guy’s Hosp. Rep., 103, 116. fr 


Dr. H. H. Khalil (University Hospital, Alexandria, Egypt) described results obtained ne 
using the intra-gastric balloon (Khalil and Mac Keith, 1954) for producing hypothermia by ot 
internal cooling. He described a machine for continuous controlled perfusion of cold water. th 
The rate of production of hypothermia was controlled by the rate of flow of coolant into the he 
intra-gastric balloon. The degree of distension of the stomach by the balloon was under or 
continuous observation in preliminary experiments. 

In preliminary experiments at Guy’s Hospital in 1954, using this method he had lowered 
the temperature of rabbits from 39° C. to 20° C. and the heart beat had slowed to 60 beats Ui 
a minute. Later the method had been used in a case of hyperpyrexia in a child (Khalil and It 




















Mac Keith, 1954). pe 
Dr. Khalil described a further series of experiments on dogs under anesthesia and cowled Py 
by continuous flow through the balloon of two litres per minute of water at a tempera‘ure fift 
of 4° to 5°C. This gave lowering of the body temperature to between 23°-26° C. rectal to 
temperature. The time taken for this cooling was about two and a half hours. Shive-ing pa 
was prevented by the animals being under ether anesthesia. After cooling was stop: ed, thi 
there was a further drop in rectal temperature and heart-rate. When no warming was lat 
applied animals cooled only to 25° C. warmed much more rapidly than those who had | een Re 
cooled to 23:2’ C. Recovery could be accelerated by circulating warm water. There vere prc 
no signs of permanent damage from these procedures which probably act mainly by si ght to 
cooling of a large volume of blood circulating in the great vessels of the abdomen. in 
In contrast to the results described by Mr. D. N. Ross and illustrated by his Fig. |, 
Dr. Khalil had found that after internal cooling, arrhythmias were rare even at 23° C., the 
injury potential described (Osborne, 1953) as precursor to ventricular fibrillation appe: red 
in only 4 cases out of 16, and ventricular fibrillation did not occur at all. L 
Internal cooling ty the intra-gastric balloon is an efficient and a safe technique. - 
REFERENCES.—Kua i, H. H. (1957) Lancet, i, 185. KuHAwit, H. H., and Mac Kertr R. en 





(1954) Brit. med. J., ii, 734. Ossorne, J. J. (1953) Amer. J. Physiol., 175, 384. 
[For full Paper see Lancet (1957) i, 185] 
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Twenty Years of Leucotomy 


By WALTER FREEMAN, M.D., Ph.D. 
Formerly Professor of Neurology, George Washington University, Washington, D.C. 


EGAs Moniz died a year ago at the ripe age of 81. He lived to see one of his major 
discoveries, angiography, universally adopted and the other, leucotomy, still in vigorous 
dispute. Fulton, Tow and others have told how the idea of leucotomy germinated here 
inLondon. At the Second International Neurological Congress in 1935 the session on the 
frontal lobes brought forth a number of reports of the harmful effects of traumatic and 
neoplastic lesions upon personality. Moniz, having already pondered the neurology of 
obsessive thinking, was the only one present who saw through these damaging effects to 
their possible benefit in cases of functional mental disorder. A year after the Congress 
he reported twenty leucotomized patients; one-third recovered, one-third improved and 
one-third unchanged. . It is remarkable that over the past twenty years the proportion 
of good results has remained much the same. 


The work was taken up, on a small scale at first, in Cuba, Brazil and Italy. In the 
United States it took Freeman and Watts five years to collect the first hundred cases. 
It may be recalled that the various shock therapies were flourishing in this same five-year 
period. The Board of Control assembled 1,000 leucotomy cases in 1947. The U.S. 
Public Health Service survey in 1951 counted 18,600 psychosurgical cases covering the 
fifteen-year period. Was this an unhealthy growth? In the years 1949-1951, according 
to the survey, the leucotomy rate in the U.S. was 6°5 per 1,000 average daily resident 
patint population. Unoperated patients, therefore, averaged 993-5 per thousand. At 
this -ate it would take some 150 years to apply leucotomy to everybody, not to mention 
later arrivals. Leucotomy has been applied, it would seem, on a rather modest scale. 
Ree ntly interest has veered to the tranquillizing drugs. It may be several years before the 
proyer indications for leucotomy are fully established. Meanwhile it may be of value 
to r view the twenty years of leucotomy in an effort to determine the place that it deserves 
in psychiatric therapy. 


INDICATIONS AND CONTRA-INDICATIONS 


L ucotomy achieves its most satisfactory results in patients who are distressed by feelings 
of a ixiety, obsessive thinking and what may be termed anguish or tortured self-concern. 
The operation reduces the emotional tension to a point where it no longer disables the 
pati nt. The list of disorders for which it has been successfully employed is a long one, 
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and embraces not only certain psychoses and psychoneuroses, but also psychosoi atic 
disorders and pain syndromes that can be relieved in no other way. 


Heightened emotional tension is a sine qua non for success in leucotomy. Patients vho 
have given up the struggle, who accept their symptoms as part of themselves, or who ake 
refuge in alcohol or drugs are generally poor prospects for surgery. On the basis of se eral 
hundred assorted patients Watts and I concluded that a deteriorated schizophrenic | oks 
and acts the same with or without his frontal lobes. 


Experience has shown that leucotomy may be socially dangerous in patients vith 
aggressive antisocial traits. There may be a difference between those who offend ag: inst 
property such as forgers, burglars and thieves as opposed to those who offend ag: inst 
persons. The almost complete absence of sex crimes by leucotomized patient. is 
noteworthy. However, the time has not yet come when leucotomy can be recomme: ded 
in the treatment of the sexual offender. Patients who commit crimes of violence u: der 
the influence of a psychosis are often favourable candidates. In another direction, 
leucotomy is to be undertaken with reluctance in patients with superior intelleciual 
and social accomplishments. Artists, musicians, physicians, writers and ministers may 
lose some of their inspirational value as the result of their mental disorder combined 
with leucotomy. 


When the pros and cons of leucotomy are being weighed in connexion with any given 
patient, the question must arise as to the possible damaging effect upon the personality, 
of the operation itself. 


Is LEUcoTOMY HARMFUL? 


All but the strong proponents of the various psychosurgical operations will answer 
“yes”. Theoretical considerations should make it so, since it is difficult to see how 
mutilation of the brain can make for better functioning. Even the proponents of operation 
are sometimes hesitant and apologetic about it, since they have seen many patients who, 
while being able to live more comfortably after operation, have nevertheless suffered some 
loss in depth of personality, some blunting of their creativeness, some decrease in sensitivity 
and empathy, some reduction in altruism, fervour, zeal or spiritual quality that they 
possessed at one time in their lives. These personality alterations are found so frequently 
in the run-of-the-mill patients after leucotomy that it has been rather widely accepted that 
the operated patient is different from his former self, and that, while he is able to live with 
himself and with others on a better plane than he could before he was operated upon, yet 
the intrusion of the mental illness plus the leucotomy has taken something away from 
him, something that was highly desirable as a social trait. 


Psychiatrists who have carefully followed their patients over long periods can select a 
few who seem altogether unharmed by the operation and who manifest social poise, 
ambition, creativeness, executive capacity and altruism to a degree at least equal to their 
premorbid level. In fact, these patients accomplish more than might be expected precisely 
because they have been freed by operation from the burden of painful self-consciousness 
and sensitivity to criticism. They are able to direct their talents into productive ficlds 
beyond what had been possible for them before they fell ill. What they have lost through 
Operation is the restraining drag of diffidence, the realization of the spread between 
ambition and accomplishment, and the hesitancy to undertake some constructive effort 
for fear of failure that would injure their self-esteem. The illness that led to disability 
and eventually to operation seems like an incident in the remote past. After convalescence 
they take up their lives as though the illness had never existed. They can even expericnce 
the same symptoms that they did during their illness, but no longer to the degre: of 
ruminative incapacity. 

Leucotomy does not necessarily interfere with progressive development of the paticnt’s 
personality into a more mature and wholesome state. When the constructive aspects of 
the personality are overwhelmed by a disabling neurosis or psychosis, leucotomy car: be 
undertaken with confidence that it will restore to the suffering patient the equanimity hat 
is essential for further growth. 


Five, TEN AND FIFTEEN YEARS POST-LEUCOTOMY 


The importance of long-range follow-up was stressed by Adolf Meyer on the occa ion 
of the first presentation of the subject made by Watts and me in the fall of 1936. At hat 
time we reported 6 cases operated upon within the preceding two months. Fortuni tely 
our selection was such that twenty years later we could say that 4 were successful. Hac we 
selected a series of schizophrenic rather than mostly involutional or psychoneurotic pati ‘nts 
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it <cems likely that the question of leucotomy would then and there have been answered 
uniavourably. 


}rom these 6 patients, the series grew to more than 600. All of the survivors have been 
traced for at least five years, and many of them for over ten years. Social effectiveness 
wa: chosen as the criterion of success. Patients were graded at various periods after 
operation, namely, employed, keeping house, home, hospital. 

It requires about two years for the patient to become stabilized after prefrontal 
leucotomy. It is at this time that the patients who relapse are about balanced by those 
who improve slowly. Thereafter, for a period of many years there is substantial stabiliza- 
tion. This is shown in Table I. 


TABLE I.—STATUS OF SURVIVING PRIVATE PATIENTS AFTER PREFRONTAL LEUCOTOMY 


Keeping 
Diagnosis Number Employed house Home Hospital 
t % % % % 
Schizophrenias 
2 yrs. 294 30 10 36 24 
5 yrs. 285 30 10 30 30 
10 yrs. 138 30 10 30 30 
15 yrs. 26 23 15 35 27 
Involutional 
depressions 
2 yrs. 112 10 46 34 10 
5 yrs. 103 10 48 30 12 
10 yrs. 74 2 48 32 18 
15 yrs. 25 4 40 40 16 
Psychoneuroses 
2 yrs. 101 44 21 29 6 
5 yrs. 98 48 20 24 8 
10 yrs. 76 50 17 24 9 
15 yrs. 22 45 18 32 5 


Similar stabilization is also noted in studies from the Boston Psychopathic Hospital, 
where the five-year results are rather better than those at the end of one year. 


Comparison of patients operated upon as private patients and those operated upon 
in a public mental hospital (in this series, St. Elizabeth’s Hospital), shows an immediate 
and striking difference. The number in the Freeman-Watts series is rather small, numbering 
60 patients, and made up mostly of schizophrenics. Of the total number, 35% of 
the men and 45% of the women were out of the hospital for a period of more than six 
months. Detailed breakdown of figures is not worth while on such a small material but 
among schizophrenic patients, at least, there is a great difference, 60% remaining in the 
hospital as opposed to 30% of the private patients. 


While the St. Elizabeth’s patients were hospitalized longer on the average (6:5 years 
versus 3-5 years for the private patients), the support given by the family must be considered 
as of equal or greater importance in the outcome. 


Cne of the controversial aspects of leucotomy is the question of when to perform the 
operation. There has been so much fear of producing unfavourable personality changes 
through operation that this is delayed until other methods can be thoroughly tested. This 
fear was only too well realized in the earlier years of the leucotomy research, but it seems 
ade juately proven by this time that operation on the frontal lobes is not necessarily 
dariaging to the personality. 


Therefore, among the hazards of leucotomy, the greatest, in my opinion, is the hazard 
of elay. In speaking of topectomy and other psychosurgical operations less radical than 
sta: dard leucotomy, Hoch and his collaborators have recently stated that: ““‘The surgery 
nee | not be viewed as a desperate last resort after all possible measures of doubtful effective- 
nes or of known ineffectiveness have been tried. ... An excellent therapeutic response may 
be »btained without the complication of undesirable personality change.” 


(‘ranting the hesitancy to recommend leucotomy in a patient who is still functioning 
tea onably well, there are some clear indications for surgery: (i) First of all, I would place 
rel pse into disability. There may be extenuating circumstances such as extreme external 
pre sures that contributed to the relapse, and the psychiatrist is justified in repeating the 
tre tment that previously aided the natural restorative powers of the patient. But relapse 
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shows that the patient is poorly armed to withstand the normal experiences of existe ice. 
Furthermore, repeated relapses are apt to lead to scarring of the personality that is « ven 
more serious than the mild effects of a leucotomy carried out conservatively be ore 
deterioration becomes noticeable. 


(ii) The second indication for operation in my estimation is the duration of the ati.ck. 
It is known that some patients can make an apparently perfect recovery after year. of 
psychosis, but the number is small. On the basis of 25,000 first admissions, Malz erg 
States: “It is evident that the chance of discharge declines rapidly after two year: of 
hospitalization.”” Granted that early treatment can restore a good 60% of patients (altho igh 
relapses are threatened), there is another 40% of first admissions that do not stay \ ell. 
It seems preferable to operate upon the patient who has shown unsatisfactory progres in 
the second six months, and take the small chance on something going wrong, rather tian 
wait out the full two-year period. 

















LEUCOTOMY AND THE STATE MENTAL HOsPITAL 


Duration of hospitalization is a factor of major importance in the outcome of leucoto:ny. 
Yet there are few data upon patients leucotomized after less than two years of hospital iza- 
tion. When it is further considered that patients who enter state hospitals have already been 
treated on the outside until their disordered behaviour makes it necessary to send them to 
hospitals, it may be concluded that most of these patients are already in the chronic stage 
of illness. Review of their histories discloses an abundance of treatment for supposed 
physical complaints such as anemia, back-strain, uterine retroversion, dyspepsia, and a 
variety of other manifestations that might well have been recognized as psychicully 
determined years before the breakdown became evident. In various tabulations I have 
concentrated upon the time factor: duration of symptoms, duration of disability and duration 
4 oe Of these three, the duration of hospitalization is the most important 

able II). 
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TABLE II.—STatTus oF SuRvivoRS ONE YEAR 
AFTER TRANSORBITAL LEUCOTOMY COMPARED 
WITH DURATION OF HOSPITALIZATION BEFORE 




























LEUCOTOMY 

Duration of Percentage 0 
Hospitalization Number released fc 
None .. = = 22 77 st 
Less than 6 months .. 88 82 be 

6 months to 1 year .. 119 64 

l yearto2 years... 176 52 
2-3 years... - 173 44 of 
3-4 years... = 97 39 he 
4Syears  .. 92 28 ta 
5-10 years .. i 289 26 ra 
10-44 years .. .. 320 12 sh 
of 

I recently completed a study of patients operated upon by me in a number of state mental fai 
hospitals in different parts of the U.S. The release rate in these hospitals ranged from ha 
0 to 91%. There were two hospitals where leucotomy was undertaken within one year, an 
when other methods had failed. The release rates were 88% and 91%. Operation in the th 
second year produced 60% releases. At the end of four years the figure was around 40%. m; 
It appears from these figures that early operation is justified. During the second year of no 
hospitalization valuable time is being lost. If more conservative treatment is not producing 
results at the end of one year, it appears to me that operation gives the patient a gre«ter 
chance of release than he will ever have again. 

The West Virginia Lobotomy Project was undertaken in 1952 and continued during ‘he ( 
succeeding two years. West Virginia is a mountain state with forests, mines and sr all nui 
farms, and some notable heavy industries. The state hospitals are above average in col 
crowding. During the period of three years 744 patients were operated upon with a < is- oth 
charge rate of 36%. Based upon a per diem rate of $1.94, this represented a saving to ‘he § ‘ail 
state of $337,000 (Table II]. Of course, this was only a paper figure since, as Nat ire pre 
abhors a vacuum, the hospital population showed no decrease but, at least, other patients has 
who needed treatment could be admitted to hospitals. During the first year there wa: a § ike 
control group of 202 patients whose families refused permission for operation. At he §— °c 
end of one year 5 of these patients had left the hospital and 2 had died. Of the 228 patie its § Pe 
operated upon in 1952, 85 left the hospital and 4 died. Of those discharged, the few who = 

se 






were employed had cash earnings exceeding the cost to the state of the whole proj ct. 
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TABLE III.—West VirGINIA LopotoMy PROJECT REPORT—JUNE 30, 1955 
Transorbital Lobotomy Operations 1952, 1953, 1954 
Huntington 
Weston  Barboursville Spencer Lakin 

Number of patients operated on 222 153 225 144 744 
Number released from hospital 

and still out .. 60 45 105 58 268 
Improved sufficient for release 

but no home. . 9 0 6 62 77 
Improved, but not sufficient to 

go home ee ns 29 46 19 18 112 
Mental condition worse a 31 2 6 0 39 
Condition unimproved ‘ 84 87 3 227 
Deaths .. i ‘i 9 2 3 21 
Patient-days saved 33,478 42,641 173,733 
Budgetary savings $56,243.04 


549 63,065 
$64 304.13 $111,163.13 $105, 457.58 $337, 167.88 


And this did not include patients who were working on family farms, or keeping house, or 
otherwise usefully occupied. 


It appears, then, that leucotomy can bring about release from the hospital of a considerable 
number of patients who can return to their homes and work productively. 


The gain to the individuaJ from leucotomy has to be considered in terms of relief of 
suffering, of restoration to productive existence, and to enhanced self-esteem. On all 
these counts leucotomy has accomplished more in a short time than any other therapeutic 
endeavour. It was also shown in this study that leucotomy by the transorbital route could 
be carried out in a situation marked by shortage of everything except patients. 


These results are by no means unique. Transorbital leucotomy has been carried out in 
other state hospitals by Wilson et al., by Moore, and by Jackson and Jako, all of them 
psychiatrists, upon more than 400 patients each, and with similar statistics. Substantially, 
they have found that transorbital leucotomy is a safe procedure to carry out in an institutional 
setting, that an over-all release rate of 35% is attained, and that the earlier a patient is 
operated upon the greater the chance of his being able to ‘leave the hospital. The reduction 
of disturbed behaviour in those remaining in the hospital is frequently gratifying. There- 
fore, in spite of the offensiveness of transorbital leucotomy to the esthetic sense of the 
surgeon, this operation offers much to patients and their families who would otherwise 
be denied a better chance for recovery and reunion. 


There is also something to be said on the effect of long hospitalization upon the morale 
of the family. While the patient is at first in the hospital and undergoing treatments that 
have a good chance of restoring him to the family circle, the interest of the family is main- 
tained on a high plane. When chronicity develops, the family attitude changes, the broken 
ranks are closed and the family goes ahead without the patient. At a much later date, 
should the patient be physically and mentally fit to resume family life, it is found all too 
often that there is no longer a place for the patient. The children have grown up, or the 
family has moved or split up, and the problem of his reintegration into the family circle 
has become more than a remote hazard. The best time to operate is during the first year, 
and the best time for release after operation is at the end of surgical convalescence. Then 
the patient and the family can get back to their readjustment problems in a more wholesome 
manner, and mutually obtain satisfaction in life together. Leucotomy can contribute 
not: bly to the morale of the whole family. 


PSYCHOSOMATIC DISORDERS, TUBERCULOSIS, PAIN 


(i Psychosomatic disorders have been studied particularly by English authors, and a 
nun ber of remarkable cures reported. The outstanding condition seems to be ulcerative 
coli'is, but anorexia nervosa, Raynaud’s disease, eczema, arthritis, spastic colon and many 
oth rs have also yielded to leucotomy when medical and surgical measures have previously 
faikd. The symptoms of hypertension are more likely to be benefited than are the blood 
pressure levels, but a decline in blood pressure in the middle-aged involutional depressive 
has often been witnessed, and this decline may last for a decade. Asthmatic states are less 
like y to be affected, and I have seen some instances in which asthmatic attacks have 
occ irred for the first time following leucotomy. Peptic ulcer has been noted following 
Ope ation, even with perforation, but in patients experiencing intractable pain its relief 
ma be associated with healing of the ulcer. Leucotomy relieves preoccupation with the 
self and permits the organism to undertake the necessary repair. 
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(ii) Cheng, Tait and I have recently reported upon the beneficial effects of leucotor: y in 
a series of 57 psychotic tuberculous patients. Not only did the patients gain weight anc ‘ose 
their fever, but the sputum became negative and the cavities tended to heal. Leuco »my 
permitted the patient to rest and to eat, and to accept treatment without the usual psyc’ otic 
refusal to co-operate. Tuberculosis in a psychotic individual seems to be a strong indic: ‘ion 
for leucotomy if the course is downward in spite of medical and surgical therapy. 


(iii) Leucotomy in the patient who is experiencing intractable pain is a knotty prot em, 
Ten years ago Watts and I (Freeman, W., and Watts, J. W., 1946, Proc. R. Soc. i ed., 
39, 445) reported some cases before this Society. Further studies have shown that >est 
results are obtained in patients who are emotionally upset by the pain, who require | irge 
to massive doses of opiates, and who do not have very long to live. Leucotomy, as S: arff 
has said, offers a relative barrier to pain. With the extension of the disease process and 
involvement of other areas, the relief experienced during the early post-operative pe:iod 
tends to disappear. Since the relief may last for from six to nine months, however, the 
cancerous individual may not survive to experience the recurrence of pain to the for ner 
extent. It has been noted that patients with such intractable pain are relieved of tieir 
suffering, rather than of the pain itself. Suffering, therefore, may be considered the 
emotional component of a painful disorder. Furthermore, the pain experienced by these 
subjects is often of low intensity, in spite of the complaints. If one is to judge of the intensity 
of the pain which the patient suffers, a good test is to bend the fingers of the patient until 
the pain in the fingers is worse than the pain in the diseased area. Furthermore, pain of 
high intensity, such as that due to movement of a collapsed vertebral body, is of shirt 
duration and elicits an agonized response from the patient, however extensive his leucotomy 
may have been. Pain of high intensity is truly unbearable and will throw the patient into 
shock if long continued. With the suffering of the cancerous patient modified, the patient 
will often rest more adequately and actually gain weight and strength for a while until the 
malignant process produces the terminal cachexia. 


Non-malignant processes that produce considerable suffering, such as causalgia, phantom 
limb, tabes dorsalis and post-herpetic neuralgia, are less satisfactorily influenced by 
leucotomy. In order to be effective for long periods, the leucotomy has to be so extensive 
that the personality of the patient is adversely affected. This has given rise to a reaction 
against leucotomy in the treatment of painful conditions. The modified operations are 
not always successful and the radical operations are disastrous. When the surgeon finds 
himself in this dilemma, he is justified in his hesitancy to perform any leucotomy. 
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DISCUSSION ON THE NEURO-OPHTHALMOLOGICAL ASPECTS 
OF THE CEREBRAL ANGIOMAS 


Dr. Helen Dimsdale: The angiomas are now regarded as relatively common intracranial 
lesions and the importance of their early diagnosis to facilitate surgical treatment has been 
stressed in a recent paper by Paterson and McKissock (1956), total excision being possible 
in about one-third of their cases. Although the territory of the middle cerebral artery is 
the usual situation for vascular malformations, they also commonly occur in the posterior 
region of the hemisphere where the posterior cerebral circulation is chiefly concerned in 
their supply. The clinical features of the subtentorial or posterior fossa angiomas which 
involve the cerebellum and brain-stem have been described by Logue and Monckton (1954), 
and Paterson (1955) has described the central angiomas which include those invading the 
mid-brain. Apart from the orbital angiomas which are rare, it is those angiomas occurring 
in the posterior part of the hemisphere and in the brain-stem which, due to their anatomical 
location, are prone to present with ophthalmological manifestations. 

Their nature is generally accepted as being that of a vascular malformation of congenital 
origin. Other synonyms used to describe them include arteriovenous malformations, 
hemartomas, and perhaps less correctly, arteriovenous and cirsoid aneurysms. Telangiectatic 
and cavernous forms occur but in this paper the arteriovenous anomalies will be considered. 

The superficial angioma is visible as a mass of vessels in the meninges and on the 
surface of the hemisphere and may be observed in section to penetrate into the brain sub- 
stance, tapering towards the ventricle. When deeply situated no abnormality is evident on 
inspection of the meninges and cortex. The lesion consists of abnormally large and tortuous 
vascular channels which may have the structure of arteries or veins but frequently show an 
indeterminate histology. Degenerative changes are common in the vessel walls with calci- 
fication which may be evident on straight X-ray examination. 

The malformation is capable of increase in size by distension of the abnormal vessels, 
formation of aneurysm dilatations, and—due to the pressure of the arteriovenous shunt— 
small vascular channels in the neighbourhood enlarge. Episodes of hemorrhage with clot 
formation may cause a sudden expansion. The presence of cerebral tissue between the 
vessels and their adult structure differentiates the angioma from the capillary hemangio- 
blastoma which is a true tumour, a distinction stressed by Cushing and Bailey (1928) and 
supported by Professor Russell (1950). The latter is composed of solid masses of angio- 
blastic endothelial cells which form capillary channels, or liquefy, as in the cerebellum, to 
produce a cyst with a proliferating mural nodule. As a rare phenomenon the hemangio- 
blasipma may be associated with congenital cysts in the viscera and angiomatosis retine, 
comprising Lindau’s syndrome. 

The congenitally installed association in Sturge-Weber’s syndrome of trigeminal port- 
wine nevus, buphthalmos and contralateral hemiplegia with focal fits, has an intracranial 
component of a leptomeningeal venous nevus and underlying cerebral atrophy. Sturge- 
Weber’s syndrome links up with other malformations and dysplasias, including the 
phakomatoses. 

Cerebral arteriovenous malformations may be associated with excessive vascularity 
of the scalp, minor capillary angiomas of the skin and abnormalities in formation of the 
retinal vessels described in the Continental literature as cirsoid aneurysms, but such multiple 
marifestations are uncommon. 


Clinical Features 


Tie material for this paper is drawn from a series of 50 patients, for which I am much 
inde sted to my colleagues at the Maida Vale Hospital for Nervous Diseases, and, in particu- 
lar, .o Mr. Valentine Logue for his surgical records. 

Tie sex incidence showed no significant difference, the age of onset of symptoms varied 
fror: 6 to 65, with the third and fourth as the commonest decades, the diagnosis being made 
on n average about a decade later (Table I). The symptomatology of the angiomas has 
bee | fully described by Northfield (1940-41), Mackenzie (1953) and Paterson and McKissock 
(19.6). The cardinal symptoms consist of epilepsy, hemorrhage, subarachnoid or intra- 
cer bral, and periodic headache, the relative incidence of the first two symptoms varying in. 
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TABLE I.—AGE OF ONSET OF INITIAL SYMPTOM 


Years No. Per cent Years No. Per cent 

0-10 5 10 41-50 8 16 
11-20 8 16 51-60 5 10 
21-30 11 22 61-70 1 2 
31-40 12 24 


different series. In the present cases epilepsy was the commonest symptom but peri dic 
headache occurred in 26%. In half the cases hemorrhage was the diagnostic symp‘ >m, 
Progressive focal signs, notably a hemiplegia, are an uncommon mode of onset (Table |). 


TABLE II TABLE III 
Initial Symptoms Number Percentage _ _ Site Number Perceni :ge 
Epilepsy .. a 17 34 Hemisphere: 
Hemorrhage ae 15 30 Posterior 
Headache .. Fs 13 26 Occipital _ i 
EEE ee ee a ee ee Occipito-parietal 15 30 
Focal symptoms... 3 6 Occipito-tempora 
Subjective bruit .. 2 4 Middle “ “8 16 32 
, ’ Anterior $2 9 18 
Diagnostic Symptom Central a a 5 10 
Hemorrhage a 25 50 Orbital 1 2 
Posterior fossa 4 8 


The symptomatology depends in part on anatomical location and the patients under 
review will be considered from this aspect (Table III). 

Posterior hemisphere angiomas.—The hemisphere lesions provided 15 posteriorly situated 
angiomas, 11 receiving their vascular supply chiefly from the posterior cerebral artery. 

The principal symptom of angiomas in this region was periodic migrainous headache, 
Starting in adolescence and early adult life, and present sometimes as long as thirty years 
before a hemorrhage or focal signs resulted in the patient being referred to hospital. 

Sir Stewart Duke-Elder (1949), quoting Liveing (1873), has classified the manifestations 
of migraine into four types: (1) Simple hemicranial headache, (2) sick headache, (3) blind 
headache in which visual phenomena figure largely, and (4) those in which the manifestations 
indicate a wider involvement of the sensorium. All four types were represented but the 
commonest manifestation was blind headache associated usually with an angioma supplied 
by the posterior cerebral artery. 

The following patient is an example of migraine as the sole symptom of an angioma: 

Case I.—A woman aged 27 complained of recurrent left-sided headaches for the past eight years 
which were preceded by flickering lights in the right homonymous half-fields. The visual distur- 
bance lasted about twenty minutes and was followed by a severe left-sided headache, frequently of 
a throbbing character, exacerbated by moving and coughing, and associated with vomiting. 
On one occasion she experienced a slight patch of dimness in the right side of her fields of vision 
which persisted for some hours, but then cleared up. 

The only abnormality detected on examination was a faint bruit over the left internal carotid 
artery. Angiography revealed a large angioma in the left occipital region which was supplied by 
two branches from the posterior cerebral artery (Fig. 1). Operation was decided against as she 





Fic. 2 (Case III).—Lateral view of an. iom 
the venous phase. 





Fic. 1 (Case I).—Lateral view of angioma. 
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had no visual field defect and in addition had experienced no hemorrhage. The fact that the 
disturbance always appeared on the same side was perhaps the only point in the history which 
migiit have made one suspicious that her migraine was, in fact, symptomatic. Incidentally she 
has obtained relief with ergotamine tartrate, which is not uncommonly experienced by patients 
with headaches due to vascular malformation. 


Posteriorly situated lesions differ from those elsewhere in the hemisphere in that epilepsy 
isa less common symptom. Only 4 patients had experienced epileptic attacks which were 
infrequent and in one restricted to childhood. 


Case I1.—One patient, a man aged 43, gave the history of a combination of epileptic and 
migrainous attacks. His fits started at the age of 10, and were preceded by an aura of something 
passing across his fields of vision from right to left, and objects in his left visual fields appeared 
“strange”. He then experienced left-sided tingling and a noise like a dynamo in his head for half 
an hour, after which he became unconscious and had a generalized convulsion. At the age of 
33 migraine predominated with a left hemianopic onset, and flashing lights synchronous with his 
heart beat in the blind half-fields, a distinguishing feature from idiopathic migraine in which 
according to Butler (1941) the rate of flicker in the visual fields is equal to alpha rhythm. Ultimately 
this patient developed a left lower homonymous quadrantic field defect, and angiography revealed 
a large right parieto-occipital angioma. 

Hemorrhage was the reason for investigation in 10 patients. Bleeding due to an angioma, 
particularly if superficially placed, appears less catastrophic than that due to an intracranial 
aneurysm, and a patient may survive several subarachnoid hemorrhages. 

The usual focal result of a bleed from an angioma in this region is the appearance of a 
persistent homonymous field defect but in one patient an attention defect resulted. A 
troublesome feature which may follow on recovery from a subarachnoid hemorrhage is the 
development of persistent headache in addition to the periodic exacerbation. 

The sudden development of focal signs may occur without evidence of a hemorrhage and 
is due perhaps to a sudden dilatation of an angiomatous coil of vessels. 


Case I1]—An accountant, aged 53, had experienced periodic frontal headaches for twenty years, 
with photophobia. When adding up his bridge score in a hot room he developed a headache and 
suddenly found that he was unable to calculate. During the course of the next few days he 
noticed that he could not see objects on his right side, that he had difficulty in reading and tended 
to use words incorrectly. He also was troubled by a rushing noise in his head. He showed a 
right homonymous hemianopia sparing fixation, alexia, and a partial Gerstmann’s syndrome con- 
sisting of confusion of his right and left, inability to select and recognize individual fingers when 
looking at both hands, and difficulty in calculation. There was a loud systolic bruit audible on 
auscultation of the skull in the left mastoid region. Angiography confirmed the presence of an 
angiomatous malformation with huge venous channels in the left occipito-parietal region supplied 
by both meningeal and occipital arteries, and by the right vertebral artery (Fig. 2). This mass of 
vessels had presumably interfered with cerebral function in the region of the left angular gyrus. 

Surgical treatment consisted of ligation of the left common carotid and both occipital arteries, 
and since that time he has been well. The focal signs with the exception of the bruit and field 
defect cleared. He still has occasional headaches under stress, relieved by phenobarbitone. 


Abnormalities of the fundi were not observed except for papilloedema in one patient with 
focal signs, which persisted after removal of the occipital angioma. 

What features in a history of periodic migrainous headache would make one suspect the 
presence of an angioma? Chiefly the persistent lateralization of the headache to one side, 
though generalized headache may occur. A family history of migraine or its absence does 
Not issist the diagnosis. Such a history was absent in these cases but Paterson and McKissock 
(1955) in a larger group, considered that their patients presenting with periodic migrainous 
hea ache had a higher family incidence of migraine than a control group. There may also 
be « history of an episode of acute exacerbation of headache which confined the patient to 
bed. or even of an attack of “meningitis” followed perhaps by a persistent field defect. A 
crar ‘al bruit is a valuable sign in adults, frequently audible in the carotid triangle or mastoid 
Tfegi.n, and occurred in about half the patients with occipital angiomas. Homolateral 
faci ! telangiectasis of a minor character was observed in only one patient. 


T.e middle group of hemisphere angiomas which include Sylvian and temporal lesions, 
usu: lly presented with epileptic attacks or less commonly a hemorrhage, often intracerebral 
and producing lesions of the optic radiation. 


C. se 1V.— Intracerebral bleeding into the right temporal lobe in one woman aged 59 produced a 
hor lateral III nerve palsy, possibly due to compression of the nerve against the peduncle, a 
qua: riplegia maximal on the left, and a left homonymous hemianopia. In spite of her grave 
con tion, she made a complete recovery following evacuation of blood and excision of the angioma. 


T e anterior or fronto-parietal angiomas provided 18% of cases. Headache was not 
ac mmon complaint but epileptic attacks occurred in every patient except 3 when a 
her orrhage was the first indication of the presence of a vascular abnormality. 
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Case V.—One patient with a large left frontal-parietal angioma and a right hemiplegia show d a 
facial spider nevus on the bridge of the nose. He also had a variable proptosis on the side o the 
lesion which may have been responsible for his complaint of fluctuating diplopia, and a frontal b uit. 


The central angiomas have been defined by Paterson (1955) as arteriovenous malformat ons 
situated in the thalamus, basal ganglia, internal capsule and mid-brain. The majorit ' of 
his series of 9 presented with a contralateral hemiplegia of slow or rapid onset and ith 
sensory loss and in some patients a partial or complete homonymous defect. Episode: of 
hemorrhage might occur and rarely fits; migrainous headaches were not a symptom. !\|id- 
brain disturbances were observed consisting of weakness of vertical gaze, pupillary abnc «m- 
alities, nystagmus, external ocular palsies and ptosis. 

Similar ocular disturbances with long tract signs were described by Wyburn-Mason (1°43) 
in a series of mid-brain vascular malformations entitled arteriovenous aneurysms, w’ ich 
were unusual in the high incidence of congenital anomalies of the retinal vessels and trigeminal 
facial nzvi. 

The central angiomas in the present series showed an incidence of about 10%. There was 
a marked variation of age of onset of symptoms from 6-43 years of age The usual mode 
of presentation was a progressive hemiparesis or ataxia of the contralateral limbs. This 
might be associated with a homonymous hemianopia, presumably due to involvement of the 
optic radiation, as in one woman aged 21 with a history of left-sided migrainous headache 
since the age of 16, in whom angiography revealed an angioma situated behind the sella in 
the left basal ganglia region. 


Posterior fossa angiomas.—Both the cerebellar angiomatous malformations described by 
Logue and Monckton (1954) produced symptoms of an apoplectic onset with headache or 
confusion, dysarthria, cerebellar signs, and diplopia due to an external rectus paresis with 
nystagmus in one case. 

The brain-stem group, which, unfortunately, are less amenable to treatment than supra- 
tentorial lesions, are ophthalmologically interesting because although they may present with 
a subarachnoid hemorrhage, in some the onset may be insidious and the picture one of 
progressive focal symptoms with ocular palsies. The brain-stem angiomas extend along 
the floor of the third ventricle to the pons and fourth ventricle. The collection of abnormal 
vessels are inextricably interwoven with the brain-stem and may cause displacement of the 
aqueduct and 4th ventricle backwards, resulting in internal hydrocephalus. 

Signs of III and VI nerve involvement appear combined with other cranial nerve palsies, 
cerebellar ataxia and long tract signs, which may be unilateral or bilateral and show an 
intermittent progression for as long as fifteen years. , 

In those with a long history, disseminated sclerosis requires distinction, and the absence 
of any story of retrobulbar neuritis is helpful. Headache also is more prominent. Glioma 
of the pons has a more rapidly progressive course. Myasthenia gravis may be suspected due 
to the fluctuating course, but the palsies do not respond to neostigmine. A bruit may be 
audible in the posterior occipital region, and characteristic changes in the X-rays of the skull 
which have been described by Sutton (1952). ams . 

The general circulatory effects of an angioma tend to occur when the lesion is large, with 
a big arteriovenous shunt which has been present for a number of years. There may be 
cardiac hypertrophy and an increased pulse pressure. The presence of a free arteriovenous 
shunt with cerebral atrophy due to ischemia may produce some degree of dementia. 

I have only observed this in one patient, a woman aged 59, with a huge right-sided frorto- 
parietal angioma, who ultimately developed severe mental changes so that treatment in a 
mental hospital became necessary. : 

The history, the presence of a bruit and perhaps cutaneous vascular nevi would sugzest 
the diagnosis of an arteriovenous malformation, and as with a neoplasm the electroerce- 
phalogram may indicate a focal abnormality. The essential investigation is angiograr 1y, 
only those lesions in the anterior temporal region occasionally escaping detection. 
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Vir. H. E. Hobbs: In the group of arteriovenous malformations which provide the material 
of this discussion, primary retinal vascular abnormalities appear to be rare unless the site 
of the intracranial lesion is so close to the eye that the vasculature of the globe is itself 
involved in the angiomatous process. Increased tortuosity of the retinal vessels has been 
described with intracranial angiomata remote from the orbit and in Northfield’s (1940-41) 
case, an angiomatous formation close to the disc was seen. No such abnormalities were 
found in the series to which Dr. H. Dimsdale has referred, nor in those reported by Olivecrona 
and Riives (1948) or by Logue and Monckton (1954). Mackenzie (1953) and Dandy (1928) 
each include in their series a single case in which the retinal vessels were grossly distended and 
tortuous, the veins being virtually indistinguishable from the arteries, and in Paterson and 
McKissock’s (1956) series 2 similar cases are included; but since these arose in conjunction 
with angiomatous lesions of the orbit or pituitary region, and the changes appear to have 
been of a secondary nature, I propose to refer to them separately in connexion with the 
orbital case which Dr. Dimsdale has already mentioned. 

[hat primary vascular abnormalities are occasionally observed with intracranial lesions 
remote from the orbit, however, is demonstrated by Northfield’s case (Northfield, 1940-41). 

The main ophthalmological interest of the majority of these cases lies in the characteristic 
history of migraine, its association with other neurological abnormalities and the evidence 
of hemianopia when the progress of the lesion has led to a more or less permanent involve- 
ment of the visual fibres or cortex. Ipsilateral exophthalmos, which was regarded by Cushing 
and Bailey (1928) as a change resulting from progressive arterialization of the angioma, has 
not been seen in this series—possibly because it is a later manifestation of the condition. 

With regard to the field changes: these usually follow and may closely resemble the early 
visual aura and are then commonly of the homonymous hemianopic type; but the defect, 
while succeeding a hemianopic aura, may occupy only a quadrant of the field, as was seen in a 
recent case (vidz infra) which presented to me. It seems likely that these ensuing field defects 
are not all of them evidence of permanent ischemic lesions of the visual neurones, but are in 
some cases the result of compression by an expanding lesion and potentially recoverable if 
this process is controlled, either spontaneously or by surgical methods. Such recovery is 
seen in some cases and is illustrated by that of a man (W. H. M.) whose right parietal angioma 
had, when he was first examined on 21.6.49, produced the incomplete lower left quadrantic 
hemianopia, shown in Fig. 1. 


Within the next few weeks the defect 

increased to an almost complete hemianopia 

(Fig. 2). But following the ligation of the 

vessels supplying the tumour (Mr. Valentine 

Logue) a certain amount of recovery of the 

field was seen (Fig. 3). The importance of 

the characteristic history has already been 

emphasized; but as not infrequently happens 

with disorders of this type, it is the atypical 

case which appears in the ophthalmolo- 

gist’s consulting room, and the case which 

I have referred to above was of this type, 

fe: her history at first included no reference to migrainous headaches—these had 
cc ased for some years when she presented complaining of bright spots of light in the right 
e) ¢ succeeded by a permanent ?-shaped black spot. She was moderately myopic, the vitreous 
© the eye in question showed an opacity corresponding to the black spot which she saw, and, 
a! er searching unsuccessfully for signs of retinal detachment, I accepted this as the cause of 
hr symptoms with a provisional diagnosis of senile hyalitis. Within a week she had a 
se vere left hemicrania with a hammering sensation in the skull, nausea and prostration 
fc lowed by blindness on the right side and when I examined her a day or so later a right 
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inferior quadrantic hemianopia remained. Arteriograms subsequently revealed an angio: 
involving the left optic radiations. The case is of interest in this connexion, I believe, becai ; 
of the diagnostic pitfalls which it presents, not only in the long silent interval between i | 
attacks of migraine, but also in the quite unformed character of the spots of light which s 
saw at the onset of the attack. 

Vascular abnormalities which directly affect the eye and orbit form a much smaller groi 
but one which is also of great interest to the ophthalmic surgeon. One such is included in 1 
present series of cases, and is that of a man (J. H.) who for some years before his admissi 
to Maida Vale Hospital had suffered from recurrent attacks of trigeminal neuralgia whi : 
were temporarily relieved by alcohol injections. For many years he had been aware oi < 
cluster of tortuous venules on the temporal side of the sclera of his left eye and four montis 
before I first examined him he had begun to have periodic attacks in which the eye becarie 
more congested, first in this region and later over the whole of the eye. The congestion 
gradually became more constant and proptosis developed whilst at the same time he begun 
to notice a sound synchronous with the pulse, which he described as “squeaking” in his left 
ear. When I first saw him the proptosis of the left eye was some 7 mm. and chemosis wa.is 
marked, vision in the eye was reduced to 6/18 and in the fundus gross distension of tie 
retinal veins with oedema and hemorrhages about the disc were apparent. A _ brutt, 
synchronous with the pulse, was audible maximally over the left temple. Arteriograpliy 
shortly afterwards displayed an arteriovenous communication involving a group of tiie 
superior orbital vessels, and at operation a few days later (Mr. Valentine Logue) exposure 
of the orbital contents displayed a collection of greatly distended veins communicating with 
the ophthalmic artery. Ligation of these vessels effected a prompt cessation of the bruit 
and the proptosis very shortly subsided, with improvement in vision and restoration of the 
normal fundus appearance so that when I examined him a few weeks ago visual acuity was 
6/9, the field full and the eye white, with the exception of the collection of varicose episcleral 
veins. The appearance of the fundus at this time was quite normal, without venous dis- 
tension and with no suggestion of abnormal retinal vessels. 

In this instance, therefore, although the proptosis and retinal changes arose from the 
presence of an arteriovenous malformation of the orbit they were evidently reversible and 
secondary to the arterialization of the retinal veins to which it gave rise. The mechanism 
is one which is common with such angiomata and examples of similar vascular lesions have 
been reported by Paterson and McKissock and by Mackenzie, whilst in Dandy’s (1928) 
Case 12 a lesion in the pituitary region was responsible. It is probable, however, from the 
description which Cushing and Bailey give of their Cases 9, 11 and 14 in which arterialization 
of the retinal veins was seen with temporal and occipital angiomata, that similar changes 
may be seen with more remote lesions when circulatory changes become more widespread. 

In such cases it is evident from the operative and arteriographic findings that the vascular 
abnormality has a more simple character than is the case with angiomata involving, say, the 
cerebral cortex where the collection of vessels may form a more or less circumscribed mass. 
Their essentially arteriovenous nature is the more obvious for this reason, and they tend 
clinically to bear some resemblance to carotico-cavernous fistula; but the insidious onset, 
absent or minimal pulsation of the eye and absence of trauma in the history are distinguishing 
features. In our case, however, the conspicuous collection of abnormal episcleral vesse!s 
provides a further indication of the presence of a primary vascular abnormality. 

In contrast with such secondary retinal changes are those of the group in which the retina 
shows primary vascular abnormalities associated with retro-ocular angiomatous formations, 
the extent of which varies widely. It may be limited to the orbit and pituitary region 
extend along the visual tracts as far as the mid-brain and even, as in one published instanc2 
into the occipital lobe. The retinal picture varies in these cases and simple arterioveno:: 
communications, enlarged and tortuous vessels which in some cases are abnormally nume 
ous, have been described. Circumscribed angiomata and secondary retinal changes a 
sometimes seen; but retinal detachment has not been reported although Northfield refe~ 
to the occurrence of glaucoma in two instances. Optic atrophy has been noted several tim” 
and papilloedema is seen as a secondary change with raised intracranial pressure. 

An angiomatous appearance of the retina was recorded in a case (No. 3) described ! 
Brock and Dyke (1932). The eye was blind and proptosed and the neurological abnorm: 
ities present arose from the angioma which was seen at post-mortem to extend from the e 
along the optic nerve and tract to the mid-brain and thence into the cerebellum. The ca 
is of especial ophthalmological interest since the histological appearances of the eye we 
subsequently reported on by Krug and Samuels (1932) who verified the changes as those ot < 
venous angioma. Retinal changes of this type were seen also by Olivecrona and Riiv s 
(1948) in a patient with a lesion extending to the mid-brain. In Yates and Paine’s (193 
case in which the ocular signs consisted of homonymous hemianopia and slight proptos 
the retina showed only slight dilatation of the vessels; but with a collection of aneurysms 
the periphery. Professor Bonnet of Lyons (Bonnet ef a/., 1937) also reported a case 
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which hemiplegia, ocular palsies and exophthalmos with an audible bruit over the affected 
eye occurred with the angiomatous appearance of the retina. 

fhese extensive angiomatous formations were the subject of an interesting review by 
Wyburn-Mason (1943) and his paper contains a collection of fundus pictures drawn from 
meny sources which demonstrates the considerable variation in the vascular anomalies met 
wiih in this connexion. His own Case 7 is of especial interest since the sole retinal abnorm- 
ali'y which accompanied the intracranial lesion was a single arteriovenous aneurysm. 

Optic atrophy has been apparent in association with other defects in several of the pub- 
lished cases ; but that it may present as the sole neurological sign is shown by the case reported 

in 1952 by Band from the United States. 
Here the angioma demonstrated by angio- 
graphy and operation surrounded the 
chiasma and one optic nerve. The case 
may be correlated with that of the man 
(W. J.) with cutaneous angiomata, postural 
proptosis and a spastic limb (shown at the 
Meeting). The angioma in this instance 
has been shown by angiography to extend 
from the orbit upward toward the basal 
ganglia and, although the retinal vascular 
changes are not marked, the suggestion of 
atrophy at the disc is confirmed by the 
visual field defect (Fig. 4). 

The possibility of such an explanation of optic atrophy is clearly, therefore, one to be 
borne in mind. How far arteriography can be expected to assist in displaying the nature 
and extent of the lesion in such cases is a matter which Dr. David Sutton will discuss. 
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Dr. David Sutton (St. Mary’s Hospital, London, and Maida Vale Hospital for Nervous 
Diseases): Radiology of Cerebral Angiomas [Summary}: 

Cerebral arteriography has proved the most important means of investigation in the 
diagnosis of cerebral angiomas and is largely responsible for the elucidation of the clinical 
pictures presented by them. These lesions were considered rare until quite recently. Cushing’s 
monograph (Cushing and Bailey, 1928) based on a vast experience of neurosurgery, was able 
to cite only 15 cases. In recent papers Mackenzie (1953) was able to quote 50 cases, and 
P:terson and McKissock (1956) quote 110 cases. The writer has personally performed arterio- 
grims on over 100 cases in the last ten years. At Maida Vale Hospital 60 cases of angiomatous 
malformation have been diagnosed by arteriography in the last six years. This is entirely due 
tc the routine use of cerebral arteriography. However, plain X-rays may also be most helpful. 

Abnormalities seen on plain X-rays.—These are seen in a relatively small proportion of 
ceses but can be diagnostic. They consist of: (1) Abnormal vascular channels in the skull 
ve ult, in particular hypertrophied and tortuous meningeal vascular channels. These must be 
di ferentiated from the similar changes seen sometimes with meningiomas. (2) Calcifica- 
tion. This has been recorded in 10% to 24% of cases in different series. In my own 
Se“ies it was present in 16 cases or 14%. The calcification is often pathognomonic, 
ar d in typical cases consists of scattered linear flecks of calcium in the area of the angioma, 
Oi a type quite unlike that seen with neoplasms and other intracranial lesions. Sometimes 
as ;0ciated annular shadows are seen similar to those described with intracranial aneurysms, 
T iese lie in the walls of aneurysmal dilatations in the malformations. 

Angiography.—The investigations required depend both on the site and the size of the 
le:ion. In many cases bilateral carotid arteriograms will be required; in others vertebral 
a teriography will be necessary, sometimes in combination with unilateral or even bilateral 
c: rotid arteriography to reveal the total extent of a large angioma and all its vessels of supply 

‘This paper with illustrations is being reproduced in full in J. Fac. Radiol. 
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and drainage. Angiomatous malformations have been called “‘parasites” or “sponges” n 
the way they suck blood from all sources of supply. This can be well demonstrated by t'e 
arteriograms. The vessels leading to the angioma are hypertrophied, vessels not supplyi. g 
it are often hypoplastic or fail to fill. Frequently arteriography of the contralateral caro: d 
artery shows blood being sucked across the mid-line to feed the angioma. 

Most angiomas show abnormal large veins draining the lesion. These can reach gigan ic 
size. Arteriography shows that they opacify early because of the arteriovenous shunt. Ma iy 
of the lesions we have considered in this discussion are supplied by the posterior cereb. al 
artery, and it is common for these to be filled equally by the carotid and vertebral arteri-s. 
Smaller angiomas occur which can only be demonstrated from one major feeding arte: y. 
With tiny and less typical angiomas visualization of a dilated vein in the arterial phase of te 
arteriogram may be the feature most suggestive of angioma. Such lesions frequently manifist 
by subarachnoid hemorrhage or by rupture into the brain with the formation of a cereb: al 
hematoma. In this case clotting may occur in the lesion and the tiny angioma may become 
extremely difficult to identify at arteriography. 

Pneumography.—Usually normal appearances are seen, but abnormalities may be seen in 
three types of case: 

(1) Giant angiomatous malformations. These may show the same types of deformity of 
the ventricular system as those presented by any intracerebral expanding lesion. 

(2) Smaller angiomas adjacent to and protruding into the ventricles. 

(3) Angiomas complicated by intracerebral hemorrhage, in which the hematoma acts as 
an intracerebral expanding lesion to deform the ventricular system. 

The clinical aspects which concern the ophthalmologist have been described by my 
colleagues. The most important mode of presentation to the ophthalmologist appears to 
be periodic migrainous headache with a visual aura of the type described, i.e. constant and 
homonymous in nature. Such symptoms were present in 10 of my cases. Homonymous 
field defects were present in 6 cases. In this group the angioma lay in the occipital, parieto- 
occipital or temporo-occipital regions. Field defects were sometimes seen with large 
temporal or para-sellar angiomas. Papilledema was rare but was present in a few cases, 
usually with excessively large angiomas or following intracerebral hemorrhage. 

Pulsating exophthalmos occurred in one case. Defects of ocular movement of central type 
were seen in 4 or 5 cases, though they were not the presenting or most prominent sign. They 
were most common with angiomas in the region of the mid-brain. 
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The President said that in the course of his research, Mr. Hobbs had come across the 
notes of a young man whom he, the President, had seen recently. He had had a convergent 
squint in the left eye since the age of 21 months, and the vision from the eye had always been 
“very weak”. Since the age of 14 he had had visual disturbance, and visible retinal changes 
in the right eye. These had recently extended. On examination the squinting eye showed 
so-called primary optic atrophy, with no evidence of previous oedema of the nerve head. The 
right fundus showed in the upper nasal region a large cystic detachment of the retina, with 
diffuse tortuosity of all blood vessels in that quadrant. There were smaller areas of 
detachment in the temporal and upper temporal regions, which in a few months became 
confluent with the nasal “‘cyst’. The vascular picture in the one eye, and the unexplained 
optic atrophy in the other, suggested that the next move might be to get Dr. Sutton io 
undertake arteriography, as straight X-ray of the skull had revealed no abnormalities, and 
the retinal condition was quite atypical of hemangioblastoma. 


Mr. E. F. King referred to a case of his own, a man of middle age who had been attending his 
clinic for a number of years. In the upright position both eyes of this patient were enop'i- 
thalmic, but when he leant forward, or when pressure was applied to the vessels at the root 
of the neck, the eyes temporarily became prominent. Another interesting feature was th:t 
this patient had advanced bilateral simple glaucoma and was, in fact, now blind. He hed 
always assumed that there must be some congenital malformation in the drainage channe's 
of the eye itself, and he wondered if such an association with orbital angiomata had beca 
noted by others. 

Another case was that of a child. Last year, when she was a few months old, she developed 
proptosis. A retro-ocular tumour had been diagnosed and radiation to the orbit initiated. \ 
further examination showed, in addition to the proptosis, a cluster of dilated veins in tle 
temporal region on the same side as the affected eye. It seemed probable that the child had 
an orbital angioma and that the proptosis, which appeared rapidly, was due to a hemorrhas e 
from it. All treatment was stopped and the proptosis subsided completely within a few month:. 
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The Radiological Diagnosis of Pulmonary Embolism 
By SHIRLEY ROBERTS, M.B., B.S., M.C.R.A. 
Radiodiagnostic Department, Royal Infirmary, Bristol 


THE clinical picture presented by a typical case of pulmonary embolism is well defined and 
characteristic. By contrast, the radiological diagnosis is often uncertain, and the clinician, 
as a result, may regard chest radiography in suspected pulmonary embolism as either un- 
necessary or-valueless. Further observation tends to show, however, that this is not a true 
representation of either the clinical or radiological aspects of pulmonary embolism. 


PATHOLOGICAL FINDINGS 

The inconsistency of both the clinical and radiological features is a reflection of the variety 
of the pathological changes which may occur and these are related to the anatomy of the 
pulmonary vasculature. The branches of the pulmonary artery correspond in their dis- 
tribution to the subdivisions of the bronchial tree, there being no significant anastomoses 
between the branches to neighbouring segments or subsegments. However, there are 
important pre-capillary anastomoses between the bronchial and pulmonary arteries. 
Probably they are normally contracted, but in a number of pathological states become patent. 

Hence, although occlusion of a branch of the pulmonary artery produces potential 
ischemia of the whole of the segment or subsegment it supplies, the actual extent and severity 
of the change produced depends largely on the adequacy of the broncho-pulmonary 
anastomoses. 

There is thus a range of possible parenchymal changes: 

(a) Minimal ischemia, without significant effect on the parenchyma; (5) incomplete 
infarction, with early return to a normal appearance; (c) production of a hemorrhagic 
infarct, with ultimate replacement fibrosis. 

infarction may be delayed in onset, due to spreading thrombosis or repeated embolic 
episodes. 

RADIOLOGICAL APPEARANCES 

These reflect the complex nature and course of the pathological changes. Four elements 
compose the radiological picture; (a) Changes in the pulmonary parenchyma. (6) A pleural 
reaction. (c) Alterations in the diaphragmatic contours. (d) Changes in the vascular 
pattern. 

a) The parenchymal lesion.{i) Site: A whole lung, lobe or segment may be involved, or 
the lesion may be subsegmental. However, it always involves a pleural surface and is often 
at the junction of two pleural surfaces, e.g. costophrenic angle. This peripheral situation is 
probably due to the fact that ischemia is maximal in the most distal portion of the field 
supplied by the occluded vessel. (An analogous phenomenon occurs when some peripheral 
areries are occluded; obstruction of the popliteal artery frequently results in gangrene of 
the toes only.) Approximately 75% of infarcts occur in the lower lobes and they are slightly 
m>re common on the right side than on the left. They are frequently multiple, but an upper 
love is rarely involved unless there are also lower lobe lesions. 

(ii) Shape: The infarct shadow has not, as was once thought, a typical shape. Since it 
ccrresponds to a segment, or a peripheral portion of a segment, its shape depends on the 
pi ojection in which it is viewed. Thus, while it may be wedge-shaped, with its apex pointing 
tcwards the hilum, it has more commonly a rounded or “thumped” cardiac border with its 
Icngest edge applied to a pleural surface (Fig. 14, B). An infarct occurring in a costophrenic 
a gle has a characteristically convex superomedial margin which enables it to be distinguished 
from a small effusion (Fig. 2). 

(iii) Density: The density of the opacity depends on the stage of the lesion. In the early 
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phase, when there is passive congestion of the alveoli, while the alveolar ducts and atria 
still aerated, the parenchymal lesion is represented by a poorly defined area of vague cloud 
In cases of incomplete infarction this may be the maximal abnormality observed, serial fi 
showing complete resolution of the opacity within a few days. When the lesion progre: 
to complete alveolar necrosis, the opacity remains homogeneous but becomes considera » 
denser and more clearly defined. 

(iv) Time of appearance and duration: The interval between the onset of clinical signs : 
symptoms of embolism and the appearance of a parenchymal density in serial films is \ 
variable. Not uncommonly, films taken within the first twenty-four hours fail to show < 
abnormality, but on the second or third day a large infarct shadow may be apparent (Fig. 3 


Fic. 1A.—A vague left lower zone opacity is Fic. 1B.—In the left anterior 
apparent in the P.A. view. oblique view it is seen to consist of 
a well-defined parenchymal density 

with a small pleural effusion. 


Fic. 2.—A costophrenic angle infarct with 
characteristically rounded supero-medial margin. 


Fic. 3.—Post-operative infarction. Twenty— 
four hours after the onset of right basal infarc- 
tion. A film at five hours had shown no 
abnormality. 
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On the other hand, a lesion detectable early in the course of the illness may, if due to in- 
ccmplete infarction, resolve rapidly, so that there may be no radiological evidence of its 
occurrence a few days later. Hence, repeated examinations at short intervals may be neces- 
sary to demonstrate the infarct. Such repeated examinations may also reveal extension of 
the lesion due to spreading thrombosis. 

(v) Resolution and healing.—The rate of the healing process in hemorrhagic infarction 
depends on the size of the lesion and on the efficiency of the pulmonary circulation. As the 
mass of necrotic tissue is absorbed and replaced by connective tissue, the lesion decreases in 
size. Serial films thus show, usually from the second week onwards, progressive shrinkage 
of the infarct density. If the lesion has been extensive, radiological evidence of loss of 
pulmonary substance—displacement of interlobar fissures—will also appear at this stage, 
although not evident earlier. 

Most commonly, a small fibrous scar, not detectable radiologically, represents the stage 
of complete healing. However, larger infarcts may result in a permanent network of irregular 
linear shadows due to bands of scar tissue. There is often localized pleural thickening over- 
lying these lesions (Fig. 4). 














¢ 


left basal pulmonary embolism. 


Occasionally an infarct is too large to permit of complete fibrous replacement and the 
hemorrhagic centre persists indefinitely. The associated radiological abnormality—a 
parenchymal shadow devoid of characteristic features—may present diagnositic difficulties 
if encountered for the first time long after the embolic episode. 

(b) The pleural reaction.—A pleural reaction, detectable radiologically, is present in less 
than half the cases. Moberg (1948) investigated the incidence of effusion within the first 
three days of illness in a series of cases of pulmonary embolism, as compared with broncho- 
mneumonia of the same duration. He found that, in 21 of his 46 cases (i.e. 45%) of embolism, 

n effusion was the dominant radiological feature, overshadowing the parenchysmal density. 
n only 2 of the 23 cases (9 °%) of bronchopneumonia was an effusion, rather than a parenchy- 
nal density, the major radiological abnormality. 

The extent of the effusion in cases of embolism varies from a thin layer, detectable perhaps 

n only one projection, to massive collections obscuring most of the underlying lung. Small 
ffusions are sometimes detectable in P.A. or A.P. films taken with the patient lying on the 
iffected side and using the horizontal beam, but the standard oblique projections are also 
ielpful (Fig. 1). Localized pleural thickening may remain to indicate the site of an old 
nfarct. 

(c) Changes in the diaphragmatic contours.—Short (1951) found elevation of the diaphragm 
n 35% of cases. Occasionally it is the only radiological abnormality in cases where the 





Fic. 5.—Transient irregularity of the left diaphragmatic 
contour, the only radiological sign observed in this case of 
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clinical diagnosis is definite (Fig. 5). Transient elevation of the diaphragm on the side of t 
lesion may be noticed in the first few days of the illness. In other cases it appears, a 
persists, when healing of the lesion is associated with a decrease in lung volume. 

(d) Changes in the vascular pattern.—A different sign, of considerable radiological intere 
is that described by Westermark (1938). This consists of the appearance of an area 
reduced vascularity, apparently due to spasm of the vessels distal to the occlusion. Ty: 
only vascular markings visible within the ischemic zone are those of the bronchial vesse';. 
This appearance may persist for a number of hours and then be replaced by a return of tie 
normal vascular pattern, or by the appearance of an infarct shadow. Enlargement of tie 
area of ischemia indicates spreading thrombosis and is of serious prognostic significance. 


CONCLUSION 

There is no commonly found radiological appearance which is completely characterist.c 
of pulmonary embolism. However, there is a group of signs which, in their relation to 
each other and to the clinical picture, constitute a pattern which can be recognized as being 
due to embolism rather than to the various conditions resembling it. 

Many cases of pulmonary embolism cannot be diagnosed on clinical evidence alonc. 
Even in very ill patients, radiography of the chest with portable apparatus causes minimal 
disturbance and there is ample justification for using this diagnostic aid. 
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Radiological Manifestations of Ectopic Salivary Adenomas 
showing the Cylindroma Pattern 
By Max J. Ryan, D.M.R.D. 
Senior Registrar, Manchester Royal Infirmary and Christie Hospital and Holt Radium Institut: 


Tuis short paper describes some of the interesting features of a rare tumour which is found 
in and around the mouth. Locally it grows slowly but travels extensively, with a tendency, 
in some cases, to invade the base of the skull. Its most striking characteristic is the production 
of pulmonary metastases which show little increase in size or number over a long interva! 
of time. 

The benign mixed salivary adenoma is one of the commonest adenomatous tumours foun¢ 
in the anterior foregut. It usually arises in one of the large serous salivary glands—namel: 
the parotid or submandibular—and its course is usually benign. Rarely, however, adeno 
matous tumours are discovered outside the large salivary glands, for example, in the hard 
palate, the soft palate, the tongue, the antra and the post-nasal space. Rightly or wrongly. 
these tumours are described as arising in ectopic sites. 

In the Christie Hospital it has been found that many of these tumours arising in an ectopic 
site have recurred after treatment of what was originally considered to be a benign mixec 
salivary adenoma. Some of these tumours even gave rise to regional and distant metastases 

As a result, it was decided to review all the histological material of the adenomas arisin; 
in ectopic sites between the years 1937 and 1952. A total of 82 was found, which Russel 
(1955) has classified as follows: 

Cylindromas, 46; Mixed adenomas, 29; Other adenomas, 7. 


THE CYLINDROMA 

Russell has described the cylindroma as a specific variety of the mixed salivary adenoma 
It is essentially an adenoid structure which appears to arise from the mucous glands, whic! 
are most common in the buccal cavity and upper respiratory tract. The cylindroma ha: 
quite a distinct pattern, a special stain showing successive zones or cylinders of cells, whicl 
gave rise to the term cylindroma. It is incompletely encapsulated and grows slowly 
Initially bone erosion is caused by extrinsic pressure rather than malignant invasion 
Harrison (1956) in his Hunterian lecture has reported on the clinical behaviour, treatment and 
prognosis in this same series of cases. 
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The material which I have studied is this group of 46 cases reported by Harrison (1956) 
and Russell (1955), and some 9 others which have since been added, making a total of 55 
cases in all. Of these 55 cases, radiological investigations were carried out in 32, and X-ray 
changes were found in 24. All the cases were not submitted to X-ray examination—for 
example, when the primary was situated in the tongue, floor of mouth and fauces. There 
were 6 cases of metastases to lung and 2 to bone. 

Radiological manifestations of the cylindroma have been found in the nasopharynx, the 
antrum, the hard palate and the orbit. The following is the incidence in each site: 


Nasopharynx, 8; Antrum, 6; Hard palate, 8; Orbit, 2. 
My first case shows how the cylindroma may behave in the post-nasal space. 


A man aged 42 presented with a history of recurrent attacks of pain on the left side of the hard 
palate for eight years. On examination he was found to have a lesion of the left trigeminal nerve. 

X-ray examination of the skull showed enlargement of the left foramen ovale. : 

On exploration of the left middle cranial fossa a “‘berry-like” tumour was seen protruding from the 
left foramen ovale and foramen spinosum. The tumour was completely extradural and was infil- 
trating the left trigeminal nerve. On histological examination it was found to be a cylindroma. 


The involvement of the trigeminal nerve appears to be a characteristic feature of many 
tumours ‘found in this region as described by Sir Geoffrey Jefferson in his Bowman Lecture 
of 1953. 


Further X-ray investigation after the operation and review of the previous films revealed the 
following features. On the basal view (Fig. 1), in addition to the enlarged left foramen ovale, there 
was opacity of the left sphenoidal sinus, left nasal cavity and possibly the left antrum. _ 

A lateral view of the neck disclosed definite evidence of a nasopharyngeal tumour (Fig. 2). 


4 © ee 
Fic. 1.—Basal view of skull showing enlargement of Fic. 2.—Tumour in post-nasal 
the left foramen ovale and opacity of the left sphenoidal space. 


sinus and left nasal fossa. 





The occipito-mental view showed opacity of the left antrum. 

There was also loss of translucency in the ethmoidal air cells and enlargement of the left sphenoidal 
issure. 

On tomography of the antra and ethmoidal sinuses the tumour was found to have eroded the floor 
ind the medial wall of the left orbit. The tomograms also demonstrated destruction of the turbin- 
ites of the left nasal cavity and thinning of the medial wall of the left antrum. 

On follow-up examination fifteen months later there was involvement of the right antrum in 
iddition to the left, but there was no further intracranial extension. It is remarkable that in spite of 
ill these changes the patient continues to enjoy moderately good health. 


This case illustrates that when a cylindroma is proved or suspected, an extensive radi- 
dlogical examination is essential to reveal all the extensions of the tumour. 

The antrum was the site of origin in 6 cases, all of which showed radiological changes. 

The next case illustrates the progress of a cylindroma of the antrum over five years. 


Radiologically this man of 41 presented with a tumour of the right antrum, which was destroying 
the floor of the orbit and invading the nasal fossa (Fig. 3a). It will be seen that there was no evidence 
of involvement of the left antrum. He was treated by radical excision of the right maxilla and 
insertion of a radium tube. 
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Three years later. he complained of a bulging right eye. X-ray examination revealed the prese ice 
of extensive and widespread tumour recurrence (Fig. 38). There was tumour in the right nz al 
cavity and extension across the nose into the left antrum. The well-defined opacity in the ri ht 
infra-orbital region was due to the operative defect. Recurrence was also found in the right ethmoi al 
region with thinning of the floor of the anterior fossa. Subsequent operation confirmed the X- ay 
findings. Tumour recurrence was present in all areas. 


Fic. 34.—Antral tumour destroying 
the floor of the right orbit and invading 
the nasal fossa. 


Fic. 38.—Three years later—tumour 
recurrency in right nasal cavity with 
extension across the nose into the left 
antrum. 


Fic. 3c.—Two years later—left maxil- 
lary sinus completely filled with tumour 
which has destroyed the floor of the left 
orbit, and the medial wali of the antrum. 





_ After another two years he began to complain of protrusion of the /efteye. Radiological examin.- 
tion showed that the left maxillary sinus was now fully occupied by the tumour, which had complete 
destroyed the floor of the orbit and the medial wall of the antrum (Fig. 3c). The nasal cavities ar 
ethmoidal sinuses were packed with the growth, and there was erosion of the greater and lesser win 
of both sphenoid bones. 

Despite this long course and the presence of extensive destruction, the general condition of t!2 
patient is reasonably good. 


The hard palate is the commonest site for the cylindroma to be found clinically, but on 
a small number show X-ray changes. Radiologically the hard palate tumour often simulat: s 
a malignant antrum. Sometimes in an advanced case it is impossible to differentiate betwee 1 
the two. 

The next case is an example of a cylindroma which first presented as an orbital tumour. 





_A man of 47 gave a two-year history of pain behind the left eye, and more recently proptosis ar 
diplopia. Radiological examination of the skull showed some loss of definition of the margins « 
the greater and lesser wings of the left sphenoid (Fig. 4). 
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Fic. 4.—Erosion of the greater 
and lesser wings of the left sphenoid 
bone. 





sare! 


Fic. 5.—Miultiple round cannon-ball metastases—six-year interval between films A and B. 


At operation a tumour was found behind the left orbit and in the left pterygoid region, which was 
invading the temporal fossa. 


METASTASES 


\ surprising feature of the cylindroma is its tendency to produce pulmonary metastases. 
Here we have a relatively innocent tumour, which invades locally but grows very slowly 
over the years, and yet we have six cases of metastases in the lungs. The amazing character- 
istic of these cylindroma metastases is that they grow very slowly, like the primary, and the 


| patient is free from symptoms. 


Fig. 5A was a routine chest X-ray taken in 1950, eight years after treatment of a cylindroma 
of ‘he antrum. The patient, a male nurse, had no reason whatsoever to suspect that he had 
an chest disease. The prognosis given at that time was, of course, extremely poor—at the 
mest six to nine months. Since then chest X-rays have been taken at regular intervals and 
Fir. 5B was taken three weeks ago. It is remarkable that there has only been a moderate 
increase in the size and number of the metastases over six years and even stranger is the fact 
th: t the patient is well and has had no recurrence of his primary. 


CONCLUSION 


“he cylindroma is notoriously difficult to diagnose, both clinically and radiologically. 
T! e changes due to the primary tumour can be produced by many other lesions. The 
gnosis is essentially a pathological one, and may give rise to considerable difficulty. 
Nhen the cylindroma has been diagnosed, radiology can make a definite contribution by 
closing all the extensions of the tumour which may not be suspected clinically. 


Qa 2 
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A chest X-ray must not be omitted, for the finding of round well-defined metastases in the 
lungs, which show very little change over a long interval, enables the radiologist to make a 
fairly confident diagnosis. 
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Bone Changes in Myelosclerosis 
By F. Mutcany, M.B., B.Ch., D.M.R.D. 
Department of Diagnostic Radiology, Manchester Royal Infirmary 


MYELOSCLEROSIS is a rare disease of unknown etiology occurring in later life and character- 
ized by leuco-erythroblastic anemia, progressive splenomegaly, obliteration of the normal 
bone-marrow by fibrous tissue and frequently by cancellous bone. Many cases appear to 
have been described under various other titles such as Myelofibrosis, Osteosclerosis, 
Osteomyelo-reticulosis, Aleukemic Ossifying Myelosis and Megakaryocytic Leukemia. 
Some writers refer to primary and secondary myelosclerosis. I shall describe the primary 
or idiopathic form. The secondary type refers to the sclerosis which occurs in bone as a 
result of other conditions, such as Generalized Osteoblastic Carcinoma; Osteitis Deformans; 
Hodgkin’s Disease; Syphilis and Post-radiation Sclerosis. 

The present study is based on a detailed investigation of 28 cases of the disease by Leonard 
et al., in the Manchester Royal Infirmary. I propose to summarize the findings and correlate 
the radiological appearances with these. 

The sex distribution of cases was equal in the series. The onset of the disease was 
insidious and was frequently unnoticed until it was well established. The majority of patients 
were over 45 years and presented with symptoms of: 

I. Anemia, such as dyspneea, tiredness and angina pectoris. 

II. Splenomegaly, such as a heavy feeling in the abdomen or distension after meals. 

III. Bone involvement, such as deep-seated pain in the shoulder or hip-joint regions and 

occasionally over the shafts of long bones. 


A B 


Fic. 1.—a, Normal vertebral body. B, Myelosclerotic vertebral body showing alteration in 
trabecular pattern, with increased density close to the cartilaginous plates. 
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is interesting to note that the patients who complained of bone pain showed well- 
ma“ked radiological bone changes. 

Yr. Mulcahy then reviewed the changes seen in the peripheral blood and bone-marrow 
an stated that sternal marrow aspiration was impossible in 50°% of cases. He showed 
sev ral photomicrographs of bone-marrow taken from biopsy specimens and pointed out 
tha the quantity of new bone deposited upon the trabeculz varied considerably from case 
to .ase, observing that the degree of change noted on the bone films was related to this.] 

| have examined the skeletal survey films of 19 cases where the diagnosis was confirmed 
by bone biopsy. In 10 there were no detectable abnormalities. 9 showed X-ray changes 
of varying degrees. Of these, 4 were abnormal on casual inspection. The remaining 5 
showed definite but less well-marked changes. 

The bones most frequently involved are those of the central skeleton. The changes are 
less conspicuous towards the periphery. The bones distal to the elbow-joint are normal 
in all cases and I have only seen bone involvement below the knee-joint once.! No skull 
changes are present in any of the cases. These findings agree with those of other observers. 

Some difficulty may be experienced in detecting the earlier changes, but Brailsford (1953) 
pointed out that the alterations are easier to appreciate if the films are examined with those 





A B 


Fic. 2.—a, Myelosclerotic bone showing granular density and loss of trabecular pattern. 
B, Normal ischium and pubis. 


of similar areas in normal cases. I have found this valuable, but there is such variation in 
the structure and architecture of normal bones that I have used several control films for each 
site because of difference in sex, age and bone size. 

'n some cases the earliest detectable changes consist of a widening and increased promin- 
ence of trabeculation against a background of slightly increased density. Other cases show 
pa‘chy ill-defined areas of sclerosis, an appearance which may occasionally be mistaken for 
metastatic deposits. Others show larger areas of generalized amorphous or granular 
increase in density in which the spongiosa architecture cannot be identified. This appearance 
is isually found in the ischium pubis and ribs, where trabeculation is normally fine. 

1 more advanced cases, the ordered well-defined medullary pattern is replaced by coarse 
irr gular trabecule which have ill-defined edges. The inner margin of the cortex is some- 
tin es uneven and poorly differentiated from the medulla. 

‘aughan and Harrison (1939) have described, in addition to other changes, a marked 
de ‘reased density of cortical bone together with subperiosteal new bone formation. I believe 
th ir cases were more advanced than those which I have reviewed. The longest observed 


ADDENDUM.—Since this paper was delivered I have seen two advanced cases of myelosclerosis in 
w ich the bone changes extended as far as the wrist and ankle joints. In addition, one of them 
st »wed a small periosteal reaction at the lower end of the femur. 
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case in the present series was first seen four years ago and the patient is still alive. 
I have not noted any periosteal new bone formation or accentuation of muscular insertion 
sites. 

The following are some examples of the abnormalities found. The pelvic bones of a man 
of 65 years, who complained of weakness, dypsncea and anorexia for two years shov a 
generalized increase in density. Patchy areas of sclerosis are present in both ilia and in the 
upper femora, where trabeculation is coarse. Closer examination of the ischium and pubis, 
together with a normal control, reveals an amorphous increase in density with obliteration 
of the trabecular pattern. A generalized density affects all the ribs, the individual trabecule 
being ill-defined. In the lower aspects of the scapule areas of sclerosis are present. The 
dorsal spine, in addition to some generalized increase in density, shows small central sclerotic 
areas. Patches of sclerosis and trabecular alteration are present in the upper humeri. 

A woman of 61 years complained of symptoms of anemia and discomfort, due to splenic 
enlargement, for two years prior to examination. In the pelvic bones, widening and coarscn- 
ing of trabeculation are present and the enlarged splenic shadow is visible on the film. When 
compared with a normal control the trabecular alteration is more striking, especially in the 
femoral heads. 


Fic. 3.—Femoral neck showing in- Fic. 4.— Upper humerus. Note 
creased prominence of the weight- trabecular alteration, hazy sclerosis and 
bearing trabeculz. ill-defined areas of porosis. 


The next patient, a woman of 48 years complained of symptoms, due to anemia and 
splenomegaly, for only two months before her X-ray examination. The bone texture of tie 
vertebral bodies is obviously abnormal. Trabeculation is coarse and ill-defined, but the 
increased density is a little more marked close to the cartilaginous plates, giving a “sandwich 
effect”. Fig. 1B shows this appearance in one of the vertebral bodies, together with a norm 1l 
control (Fig. 1A). Schinz et al., (1951) referred to this type of change in myelosclerosis. It 
is, however, a more marked feature of osteopetrosis and I have seen it in a case of healiig 
osteomalacia, but in these diseases other distinguishing features are present. 

A woman was admitted for treatment of pyelitis. An enlarged spleen was noted and bloc d 
examination suggested the possibility of myeloid leukemia. The sternum was so scleros d 
that marrow could not be aspirated, so myelosclerosis was considered probable. A bore 
biopsy confirmed this diagnosis and the specimen showed marked increase in the size ard 
irregularity of trabeculation. Skeletal survey films show generalized increased density of 
the pelvic bones and there are ill-defined sclerotic areas present in the right upper femur. 
The granularity and loss of trabecular pattern is noted in the ischium and pubis (Fig. 2A) when 
compared with a normal control of the same region (Fig. 2B). In the femoral neck (Fig. ) 
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the 2 is increased prominence of the weight-bearing trabeculae. The upper humerus (Fig. 4), 
als’ shows hazy sclerosis with disordered trabeculation and ill-defined areas of porosis are 
als’ present. The appearance here could possibly be confused with metastatic deposits if 
cor plete skeletal films were not examined. 

The next case also shows changes mimicking secondary deposits. Small dense areas are 
pre-ent in the centres of the vertebral bodies (Fig. 5). Similar areas of increased density are 
also present in the lower humerus (Fig. 6). The remaining skeletal films of this case show 
changes more indicative of myelosclerosis than metastases. 

Splenomegaly is found in all cases, but in considerisig the differential diagnosis we must 
remember that splenic enlargement is also associated with bone changes in many other con- 
ditions. 

In myelosclerosis the internal architecture of the bones may be altered in varying degrees 
so that radiological changes may be absent, slight or marked depending on the amount of 
new bone deposition upon the trabeculae. The symptoms of the disease appear to depend 
on the extent of marrow fibrosis and the effectiveness of extra-medullary hematopoietic 
activity. Full skeletal survey films to include the skull should be done in all cases where 
sternal marrow aspiration proves impossible and whenever an enlarged spleen, together with 


Fic. 5.—Lumbar vertebre Fic. 6.—Lower humerus contain- 
showing rounded dense areas ing ill-defined areas of sclerosis. 
in the centres of the vertebral 
bodies. 


any alteration in the bone texture, is noted in a patient past middle age. Control films 
should be used if necessary. When changes such as I have described are found, the case is 
probably one of myelosclerosis. 
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Electroencephalography in Relation to Anzsthesia [Abridged] 
REGISTRARS’ PRIZE ESSAY 
By SHEILA M. WILSON, M.B., F.F.A.R.C.S., D.A. 


Tue electroencephalogram is the record obtained using indirect leads of the changes in 
electrical potential taking place in the grey matter of the cerebral cortex, the electrodes being 
placed at two points on the scalp. 


PHYSIOLOGICAL BASIS OF THE ELECTROENCEPHALOGRAM 

At rest the electrical discharge from the cortical cells results in a wave pattern with a 
frequency of 9-10 cycles/second and amplitude of 50 microvolts (Fig. 1A). This type 
of record is produced by a whole mass of cells discharging synchronously at approxi- 
mately the same rate. If the electrical activity were produced by smaller groups of 
cells discharging asynchronously and at different rates, the resulting record would consist 
of innumerable irregular excursions rather than a recurring pattern. This, in fact, occurs 
in the recordings made during mental activity, especially visual activity where ‘the large 
regular alpha waves are replaced by smali irregular oscillations (Fig. 1B). 
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Fic. 1.—(Reproduced from Wright, S. (1952) by kind permission.) 





Experimentally it has been shown that the resting discharge is due to the existence of a 
closed circuit between cortex and thalamus—impulses from the cortical cells reach the 
thalamus, cause an electrical discharge from the thalamus, which in turn stimulates the 
cortex again. Each time the circuit is traversed the cortical discharge produces the wave 
form recorded in the electroencephalogram. 

In certain states of anzsthesia the cortical potential waves occur in groups separated by 
intervals of inactivity. Appropriate stimulation of the medial thalamus during a silent 
interval can set up typical runs of alpha waves in the cortex. This response occurs in areas 
of cortex which are connected only by thalamo-cortical fibres, so that the pathway between 
tha amus or cortex is a direct one. 

These findings suggest that at the level of anesthesia associated with periods of suppression 
of ortical activity there must be a depression at some point in the cortico-thalamic circuit. 
As ‘he cortex remains capable of responding to stimuli, this depression must occur at thalamic 
lev | or below; that is, either the thalamus is not capable of responding to its normal stimulus 
or ‘hat thalamic activity is normal but the stimulus is depressed. 


CLINICAL ELECTROENCEPHALOGRAPHY 
1 neurological investigations it is necessary to take simultaneous recordings from several 
lea is to cover cortical activity over as wide an area as possible. This requires the use of 
mt iti-channel amplifiers with the electrodes placed on the scalp and connected in pairs to 
gi\ » antero-posterior and transverse cross-sections of activity in all areas. 


EBRUARY 
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For descriptive purposes the frequency spectrum from 1-30 cycles/second is as follows: 
1--3-5 cycles/second—delta waves 
4-7 ” ” —theta ” 
8-13, » —alpha ,, 
14-18 __,, »  —beta,, 
20-30 ,, »  —gamma ,, 


It is the alpha rhythm of 8-13 cycles per second which predominates in the normal : dult 
at rest, but there is a wide variation in the normal pattern between different individua s, 

Under anesthesia the individual variation disappears even in those patients who s.10w 
abnormal records. This simplifies the study of the electroencephalogram during anesthesia, 
as a single-channel machine with unilateral fronto-occipital leads can be used. 


THE ELECTROENCEPHALOGRAM UNDER ANAESTHESIA 
An early investigation of electroencephalographic activity during anesthesia was cairied 
out by Faulconer and his associates (Faulconer et a/., 1949) who demonstrated a correlaiior. 
between depth of anesthesia with nitrous oxide and changes in EEG activity. 
Using ether, Courtin et al. (1950), showed that the electroencephalographic pattern varied 
with different levels of anesthesia in a well-defined manner, and that it was possible to 
describe seven levels of anesthesia on this basis (Fig. 2). The pattern present at any particular 
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Fic. 2.—Electroencephalographic levels of anesthesia (Nitrous oxide-Oxygen-Ether). 
(Reproduced from Courtin et al. (1950), by kind permission.) 


time could be recognized as representative of one of these levels. As a measure of the depth 
of anesthesia the electroencephalogram shows the direct effect of the drug in contrast to 
the accepted clinical signs of anesthesia which are the peripheral effects of central depression. 

An almost linear correlation between electroencephalographic level and arterial eter 
concentration was found from eighty-four observations (Faulconer, 1952; Bellville «nd 
Artusio, 1955). Ether in the presence of a nitrous oxide concentration exceeding 10 mg.% 
produced a deeper electroencephalographic level of anesthesia than was obtained with he 
same concentration of ether alone. 

Electroencephalographic activity under cyclopropane (Possati et a/., 1953) and sodiim 
thiopentone (Kiersey e¢ a/., 1951) has been studied, and well-defined electroencephalograr 1ic 
levels are demonstrated. The author has compared the steroid anesthetic agent Viai'ril 
with sodium thiopentone, and the pattern sequence was found to be similar. Of ot ier 
commonly used drugs, morphine, pethidine and muscle relaxants produce no effects on 
the electroencephalogram, when used in normal doses. 


EFFECT OF ANOXIA ON ELECTROENCEPHALOGRAPHIC ACTIVITY 
Many workers have shown, both in man and animals, that anoxia in the absence of an 2s- 
thesia produces marked alteration in the encephalogram (Sugar and Gerard, 1938; Gil! bs 
et al., 1940; Amyers et al., 1953). 
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( nder anesthesia it can be shown experimentally (Beecher ef a/., 1938) that there is little 
effit on cerebral activity until a level of 40% oxygen saturation in arterial blood is reached 
{in ‘he presence of a normal carbon dioxide tension); below this level cortical depression 
rap dly supervenes. This is a marked fall of oxygen saturation; as it has long been accepted 
tha: cerebral cells are extremely sensitive to oxygen lack, the explanation may lie in a com- 
pensatory mechanism controlling the cerebral circulation. It can be shown that there is a 
reduced cerebral arteriovenous difference in states of anoxia. Assuming that oxygen require- 
meats remain the same, this indicates an increase in total cerebral blood flow. 


CARBON DIOXIDE TENSION AND CEREBRAL ACTIVITY 

li is accepted that a high arterial carbon dioxide tension becomes a narcotizing agent and 
that this effect is potentiated 
54.008. Male, The. 1 Open Pleura by the presence of barbiturates 
1 monectomy 2 Clamp Bronchus and other anesthetic agents. It 
P @@ @ @ py pee Pulm. Art has been shown, both in man and 
} S Plan we ery animals (Clowes et al., 1953), that 
this depressant effect is reflected 
by alteration in electrical activity 

of the brain. 
EEG Level Anesthesia The value of the electroence- 
phalogram in demonstrating the 
depressant effect of carbon dioxide 
has been shown clinically in a 
patient undergoing pneumonec- 
tomy under ether anesthesia 
(Fig. 3). The EEG showed the 
pattern of anesthetic level IV, 
with a normal carbon dioxide 
tension. When the bronchus was 
clamped, leaving the vessels intact, 
the blood carbon dioxide tension 
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Fic. 3. (Reproduced from Clowes er al. (1953) by kind spite of a slight fall in blood ether 

permission.) concentration, the EEG pattern 

altered to level V and practically 

to level VI. Shortly after ligation of the pulmonary artery the tension of carbon dioxide 
fell from 94-68 mm.Hg and the EEG pattern returned to level III. 


EFFECT OF HYPOTENSION 


The EEG pattern under hypotensive conditions depends on the actual blood pressure and 
the rate of fall. Ata rate of under 10 mm.Hg/min. a fall of 100 mm.Hg may produce no 
electroencephalographic change. Rapid, although smaller, decreases in blood pressure can 
produce slow, high amplitude waves or even temporary cessation of activity. These findings 
may be explained by assuming that cerebrovascular resistance is unable to accommodate 
to very rapid falls in blood pressure, and a fall in cerebral blood flow occurs. The resulting 
anoxemia produces depression of the EEG; recovery occurs as the cerebrovascular resistance 
decreases, causing increased blood flow, even though blood pressure remains low. When 
the blood pressure is reduced slowly the cerebrovascular resistance may decrease as the blood 
pressure falls, so that cerebral blood flow remains constant and the EEG is not altered. 

We have shown, using the EEG, that sodium thiopentone acts for a much more prolonged 
period under induced hypotension than in the normotensive state; in one patient where the 
sy:tolic pressure had been reduced from 110-55 mm.Hg, 125 mg. of sodium thiopentone 
cased a depression from level I to level II which did not return to level I for thirty minutes. 


EFFECT OF HYPOTHERMIA 

Xeduction of body temperature to reduce oxygen requirements has become an accepted 
technique of anesthesia. Little change occurs in cerebral activity until the temperature 
re. ches 31°-35° C., when some decrease in amplitude and frequency occurs. 

At 25° C. the voltage is further decreased. At 20° C. there is no appreciable activity in 
¢i'.er parietal or occipital regions and only a slight wavering of the base line at 2 cycles/ 
se ond in the frontal region. 

Repeated cooling or prolonged maintenance at low temperatures does not alter the pattern. 
D tring rewarming no new rhythm appears and the changes of cooling appear in the reverse 
0: Jer but with a lag of 1° to 2° C. The return to normal EEG pattern confirms the clinical 
fii dings that no permanent brain damage is sustained at these low temperatures. 
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THe VALUE OF THE EEG IN CirncuLATORY Arrest (Bellville et al., 1955a, 5) 

Following arrest of the circulation the first cells to suffer permanent damage are thos: of 
the cerebral cortex. It is recognized that if cardiac massage is to lead to a successful ¢ ut- 
come an adequate circulation must be instituted within three minutes. 

We have confirmed the value of the electroencephalogram in a case of cardiac arrest ir an 
infant during thoracotomy under hypothermia. Fig. 4a shows the EEG pattern prior to 
circulatory arrest when the body temperature was 29° C. Within a period of 12 seconds 
following arrest virtually all electrical activity ceased (Fig. 4B) but activity could be resto ed 
to the pre-circulatory arrest pattern by cardiac massage (Fig. 4c). The interval betwcen 
cessation of the circulation and alteration in pattern is rather longer than in other cases 
reported (Bellville et a/., 1955a and b), probably due to the reduction in oxygen requirement by 
the cortex at low body temperature. While it is possible to cut off the circulation in a patient 
at this body temperature for a period of 8 minutes without causing any permanent ceretral 
damage, it is interesting to note that cerebral electrical activity becomes negligible imme di- 
ately the circulation ceases. Circulatory occlusion, in a patient at normal temperature. 
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»duces the same effect on the encephalogram, but in this case the changes are irreversible 
»resent for more than a brief period. In the case reported the longest period of complete 
ctivity in the electroencephalogram was | minute 45 seconds. 

[he electroencephalographic changes in circulatory arrest are sufficiently rapid to allow 
| s surgeon immediately to assess the efficiency of cardiac massage. 

The sensitivity of the electroencephalogram during the cessation of the circulation has been 

monstrated during the course of mitral valvotomy. During the brief period of occlusion 

the orifice of the mitral valve the record becomes momentarily abnormal, but returns to 
the normal picture immediately the circulation is restored (Fig. 5). The reason for the 
alteration in EEG recording being even more rapid than in cases of cardiac arrest is not known. 

We have also made use of the electroencephalogram to determine the adequacy of the 

irculation during operation on a carotid body tumour. Here we used a twin-channel 
iachine, using fronto-occipital leads on each side. During the initial part of the operation 
the records were similar, as would be expected (Fig. 64). A fall of blood pressure from 
|!0-55 mm. Hg systolic, produced by Arfonad and posturing, in twelve minutes did not alter 
the pattern. During dissection of the tumour, with partial occlusion of the common carotid 
artery, the corresponding record became dominated by slow waves up to an amplitude of 
50 microvolts (Fig. 6B). These resulted from anoxemia. No additional anesthetic drug 
had been administered nor was there any alteration in blood pressure, the record on the 
normal side remaining the same as at 6A. Application of the clamp to the common carotid 
for one minute produced increased cortical suppression in the affected hemisphere (Fig. 6c). 
Recovery did not occur during one minute following its removal. During the ten-minute 
period following ligation of the vessel an increase in cortical activity on the affected side 
occurred with loss of the periods of suppression, decrease of the high voltage low frequency 
waves and reappearance of fast activity. 

Following operation this patient remained drowsy for a period much greater than would 
be expected from the total dosage of depressant drugs. The following day he complained 
of severe headache, confined to the affected side. Both these effects were probably the 
clinical manifestation of the period of cerebral anoxia. No permanent brain damage 
ensued, nor had this been expected from the brief duration electroencephalographic findings. 

SuMMARY.—{1) The physiological basis for the electroencephalogram is described. 
(2) The value of encephalography in anesthesia is described in relation to the usual 
anesthetic agents. (3) The effects produced by anoxia, carbon dioxide, hypotension and 
hypothermia are discussed. (4) Cases are reported of the use of the electroencephalogram 
in various forms of circulatory disturbance. 
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The Role of Posture in Laminectomy [Abridged] 
REGISTRARS’ PRIZE ESSAY 
By D. J. Pearce, M.B., F.F.A.R.C.S., D.A. 


TROUBLESOME hemorrhage has always been a consistent feature during laminectomy, often 
naking adequate exploration of the vertebral canal and nerve roots impossible. Haemo- 
rihage can occur at all stages of the operation: initially, from the superficial tissues and 
n uscles and, later, from the cut spinous processes and laminz and the epidural veins. The 
b ood loss during operations on the spinal column and cord varies from 658 ml. to 992 ml. 
(jsonica and Lyter, 1951). 

In the efforts to combat this problem many techniques have been used; originally local 
i filtration (Freiberg and Perlman, 1943) was carried out, but more often to obviate the 
d leterious effects of ether anesthesia rather than to reduce blood loss. Other workers used 
S| inal anesthesia (Nitikman, 1945; Hunter, 1950), pointing out that the blood-pressure fall 
aid degree of muscle relaxation provided ideal conditions. Similar arguments have been 
aivanced in favour of epidural anesthesia (Bromage, 1952). Further progress was made 
\ th the introduction of the hypotensive agents of the methonium series (Davison, 1950; 














110 Proceedings of the Royal Society of Medicine ) 


Enderby, 1950; Organe, 1950; Scurr, 1951) and Arfonad (Magill, Scurr, and Wyman, 19‘ 
although Wyman has pointed out the inconsistency of results with these methods. Oti 
workers have shown that, despite the attenuation of bleeding from the superficial tissues w 
the use of these drugs, considerable hemorrhage could still occur from the deeper structu 
(Rollason, 1953). 

Closely associated with this is the problem of posture; for bilateral explorations of | 
vertebral canal the prone position has been advocated (Pennybacker, 1950), providing t! 
an. efficient suction apparatus is available to keep the operative field clear of blood. T! 
disadvantage has caused many workers to adopt the lateral posture, so that blood tends 
run out of the wound rather than collect in the depths of a cavity. 

From our study of 80 cases of lumbar laminectomy it was evident that the operative co. - 
ditions were extremely variable. The anesthetic methods included spinal, epidural—wi' 
and without the addition of adrenaline hydrochloride solution—and general anesthesia, t! - 
latter with and without the use of hypotensive drugs. Both prone and lateral positions we: : 
employed. Even with the use of pentamethonium iodide or Arfonad, which in most cas 
considerably reduced bleeding from the superficial tissues, it was apparent that difficulty h: 
often been experienced in identifying the disc lesion owing to troublesome hemorrhage fro: 
the deeper structures. Comments such as, ‘“‘Persistent ooze from the raw, bony surfaces’ , 
or, “Troublesome bleeding from epidural veins”, were only too common in the anestheti: 
notes. It was also noted that post-operative oozing from the wounds and hematoma 
formation occurred frequently. That the latter is a well-recognized complication is a fact 
also borne out by other workers (O’Connell, 1951). In view of the disappointing discrepancy 
in these results it was felt that a further study should be carried out. 


METHODS OF STUDY 

Since it was realized that the chief difficulty was venous oozing, the studies were directed 
towards the elimination of inferior vena caval compression, the cause of the congestion. 

(1) Anatomy of the venous drainage of the lumbar vertebre and vertebral canal.—The 
vertebral bodies contain and are surrounded by an extensive network of veins, forming a 
vast potential venous reservoir. All of these vessels, together with venous channels from 
the vertebre themselves, drain into segmental intervertebral veins which accompany the 
spinal nerves through each foramen and thence to the lumbar veins. The drainage of the 
lumbar veins, of which there are five pairs, is variable. The third and fourth pairs end in the 
inferior vena cava, while the first and second pairs either drain into the inferior vena cava or 
the ascending lumbar vein. The latter is a vessel which passes upwards on the roots of the 
transverse processes, anastomosing with the ilio-lumbar vein below and connecting together 
the other lumbar veins; it also receives tributaries from the anterior external vertebral 
plexus. The fifth pair of lumbar veins drain into the ilio-lumbar veins. 

(2) Venous pressure measurements.—Venous pressure measurements were taken from the 
lower end of the inferior vena cava by means of a cardiac catheter connected to a simple 
water manometer. Six series of results were obtained (Table 1). In each case it was clearly 
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uader the chest and several small sandbags under each anterior superior iliac spine; by using 
n.uscle relaxants the abdominal wall was allowed to hang quite freely and clear of the table 
surface (Fig. 1). Using controlled respiration, however, it was essential that no build-up 
o? carbon dioxide occurred nor increase of pressure during the expiratory phase, as this 
caused a rapid rise of venous pressure. With the return of spontaneous respiration and 
contraction of the abdominal muscles an average increase of pressure of approximately 
190 mm. H.O occurred and this rose even higher if the patient was allowed to strain. 

(3) Histology of the epidural veins.—These veins are thin-walled (Franklin, 1937), contain 
little or no muscle tissue, and valves are present in only a few of the smaller channels, so that 
the slightest rise in venous pressure will cause distension. 

(4) Dye injection studies in the cadaver.—Harris (1941) has drawn attention to the original 
papers describing the anatomy of the spinal and vertebral veins. The classical paper by 
Batson (1940) on the metastatic spread of prostatic carcinoma re-emphasized the rich 
anastomoses of the vertebral plexuses with the inferior vena cava. Furthermore, from his 
experiments on cadavers and live monkeys he was able to show that a rise of intra-abdominal 
pressure, sufficient to produce compression of the inferior vena cava, caused radio-opaque 
dyestuffs to pass into the vertebral system of veins. 

This experiment was carried out in the human cadaver, colloidal barium sulphate solution 
being injected through a cannula in the deep dorsal vein of the penis and serial X-ray films 
taken. Without obstruction the dye flowed easily along the inferior vena cava (Fig. 2), but 
when this was ligated the barium was seen to pass into the anastomotic channels (Fig. 3). 





Fic. 3.—Flow of dye into the anastomotic channels with 
the i.v.c. ligated. Lateral view. 


FiG. 2.—Normal flow of radio- 
op:que dye along the i.v.c. Antero- 
pe terior view. 





Fic. 4.—Position of patient for laminectomy. 


From these results it became obvious that compression of the abdomen and inferior vena 
c va during laminectomy should be avoided at all costs, in order to eliminate completely the 
p ssibility of hemorrhage from engorged epidural veins. It was also felt that reduction of 
hemorrhage from the superficial tissues could best be achieved by infiltration with 1/250,000 
a renaline hydrochloride solution. 


TECHNIQUE EMPLOYED 

The standard principles of general anesthesia are observed, using sodium thiopentone, 
r ‘rous oxide and oxygen, supplemented by pethidine and muscle relaxants as the anesthetic 
ents. In these cases suxamethonium chloride, in drip form, has been used to provide 
iscle relaxation. Endotracheal intubation with a cuffed oral Magill tube is used in ail 
( ses to ensure complete control of the airway and to prevent aspiration of any regurgitated 

stric fluids during positioning on the table. 
The patient is placed in the prone posture with a large supporting block under the upper 
irt of the chest and adjustable, well-padded supports under the anterior superior iliac 
vines (Fig. 4). In this way the abdomen is allowed to hang freely. The legs are lowered 
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slightly and the knees and ankles supported by soft pads. The hands are allowed to res 
on stools, placed on each side of the operating table. A head-down posture is never allowec 
in patients who have recently had a myelogram. 

To reduce bleeding from the superficial tissues a solution of 0-25 ° lignocaine hydrochlorid: 
with 1/250,000 adrenaline is used, according to the method described by the late Dr. Rait-Smit! 
(1949) for chordotomy. Using a strictly aseptic technique, approximately 10 ml. of solutio: 
are injected down to the root of each lumbar transverse process in a fan-wise direction tw« 
fingerbreadths from the mid-line. In this way a barrier of solution is deposited in the muscle 
and in the angle formed between the transverse process and the lamina of the vertebra. Thre« 
spaces above and three spaces below the suspected site of the disc lesion are infiltrated o1 
each side. Finally, a superficial mid-line skin wheal is raised at the site of the surgica 
incision. The total volume of solution used is 120-150 ml. The infiltration can be carried 
out either by the anesthetist or the surgeon, as conditions permit. In case of superficia! 
cedema caused by the infiltration, a scratch mark should be left at a predetermined site as 
a landmark for the benefit of the surgeon. 

In some of the cases chlorpromazine hydrochloride was used in order to obtain the 
reversal of the adrenaline pressor reflex, but no real difference was noted in the results and 
it is not considered an essential part of the technique. 


RESULTS 

A further 25 cases of laminectomy have been carried out using this technique. In all ot 
them the operating conditions have been so outstanding that the use of Spencer-Wells 
forceps and diathermy has been entirely unnecessary and the suction apparatus rarely 
required. An extremely thorough exploration of the vertebral canal and nerve roots has 
been possible and yet, in many instances, the actual operating time has been reduced to 
thirty minutes. It was thought at first that the lack of flexion of the lumbar vertebre would 
be a disadvantage, but in practice this is not so. 

Also, the increase in the time allowed for the induction of anesthesia, positioning and loca! 
infiltration has been more than offset by the reduction in the actual operating time. 

Apart from one post-operative chest infection no complications have occurred. In each 
case the wound has healed by first intention and no hematomata or sero-sanguineous 
exudates have been encountered. The addition of 0-25°% lignocaine hydrochloride to the 
solution used for infiltration appears to provide more immediate post-operative relief. 

Although this series has been based on cases of prolapsed intervertebral disc, it follows, 
nevertheless, that this method can be employed in laminectomy for all other causes, except 
those in which sepsis is thought to be present. 

SumMary.—(1) The anzsthetic techniques employed in laminectomy in an attempt to 
provide a bloodless field for the surgeon are reviewed briefly and the discrepancy in operating 
conditions noted in a series of eighty cases. (2) The role of posture is studied by means o! 
venous pressure measurements from the inferior vena cava, the histology of the epidura/ 
veins and dye-injection studies in the cadaver. (3) The method of anesthesia used success- 
fully in a further series of 25 cases of laminectomy is described. 
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BOOK REVIEWS 


\fealth in Industry: A Contribution to the Study of Sickness Absence: Experience in London 
Transport. (Pp. 177; illustrated. 35s.) London: Butterworth & Co. Publishers 
Ltd., on behalf of the London Transport Executive. 1956. 


The late Lord Horder, in a foreword to this valuable study of sickness-absence statistics, 
cives a clear account of its origins. In the 1930’s allegations had been made that the work 
of bus drivers and conductors was unduly exacting and injurious to their health. The 
matter was investigated by the Industrial Health Research Board of the Medical Research 
Council and Bradford Hill’s report! was published in 1937. The statistical data available 
at the time were limited and incomplete, and the report was based on comparisons between 
illnesses of bus drivers and conductors lasting fifteen days or more in the years 1933-35, 
and those of tram drivers for the same period. As a result of conferences between 
representatives of the London Passenger Transport Board, the Transport and General 
Workers’ Union and the Medical Research Council, the Board decided to strengthen its 
medical service and to make more satisfactory arrangements for recording particulars of 
sickness absence of members of its staff. It authorized the establishment of a Central 
Record of Staff Statistics, using punched cards, and records by this system have now been 
available since January 1948. 

Dr. L. G. Norman, the Chief Medical Officer, and Mr. F. H. Spratling, Staff Administra- 
tion Officer, describe how the records have been built up and how the data have been 
subdivided into broad diagnostic groups. It is encouraging to read that they are of the 
opinion that the diagnoses shown on medical certificates given by general practitioners 
are precise enough to justify their use as a basis for classification. A high degree of agree- 
ment has been found between the diagnoses by the London Transport doctors and those 
by the general practitioners. : 

Mr. F. H. Spratling contributes a closely reasoned account of the principles and methods 
followed in compilation of the statistics, together with explanations as to how they are to 
be used for comparison with other occupational groups. The major portion of the book 
(145 pages) is devoted to tables showing the actual and expected sickness-absence records 
in four main groups: (i) drivers and male conductors, central buses 1949-52; (ii) motormen 
and guards, London Transport railways 1950-52; (iii) male workshop staff, bus overhaul 
works 1949-52, and (iv) clerical and technical staff 1950-52. 

It is not difficult to agree with the authors that the study of the incidence of sickness and 
disease, in all its forms, is of the highest importance; and with their hope that the London 
Transport statistics will be used by others who work in this field in order to make purposeful 
studies of the incidence of sickness absence in different occupations and employments. 
It is rather a pity that the reader is left to make his or her own conclusions as to whether 
this first batch of figures shows significant differences between groups or suggests the 
presence of occupational factors. The effect of age on sickness, however, is clearly shown. 

The London Transport Executive and its staff are to be congratulated on their determined 
effort to put sickness-absence recording on a sound basis. 

'Report No. 79 of the Industrial Research Board: An Investigation into the Sickness Experience 
of London Transport Workers, with Special Reference to Digestive Disturbances. London, 1937: 
H.M. Stationery Office. 


Anesthetic Accidents: The Complications of General and Regional Anzsthesia. By 
V. Keating, M.B., B.Ch., D.A., F.F.A.R.C.S. (Pp. vi + 261; illustrated. 25s.) 
London: Lloyd-Luke (Medical Books) Ltd. 1956. 


Much of every anezsthetist’s training and practice is devoted to the prevention of the 
iccidents and complications which may so easily occur as the result of his administrations. 

Any worth-while treatise on this subject must therefore embrace practically the whole 
range of the specialty. It must also consider at length the fundamental physiological 
processes of the body and how they may be disturbed by anesthetic drugs and procedures, 
‘or only by a full understanding of these mechanisms may further disasters be avoided. 

These criteria are fulfilled in this excellent treatise, which is far more than a mere chronicle 
»f mishaps culled from the scattered literature. These many collected reports on the 
untoward sequelz of every type of anesthetic would in themselves make instructive reading, 
but their value is greatly enhanced by the author’s wise comments on them. Much of our 
knowledge of physiology and pharmacology is derived from animal experimentation, but 
Dr. Keating is well aware that the conclusions drawn from such experiments are not always 
applicable to man in their entirety. He is careful to point out where our knowledge is 
incomplete, and here he is not afraid to make constructive suggestions based on his clinical 
experience. In the Preface this book is described as ‘‘an attempt to review the causes and to 
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indicate the possible prevention of . . . anesthetic accidents”. In this purpose the autho 
has succeeded admirably and this well-produced little book deserves to be widely read. 


The Care of the Expectant Mother. By Josephine Barnes, M.A., D.M.Oxon., M.R.C.P 
London, F.R.C.S.Eng., F.R.C.0.G. (Pp. x + 270; illustrated. 30s.) London 
Pitman Medical Publishing Co. Ltd. 1956. 

The title of this excellent book is somewhat of a misnomer, for it gives the impressior 
that here is merely yet another advisory handbook for the woman expecting her first baby 
In fact it is a scientific textbook designed specifically for “tall who undertake the manage 
ment of pregnancy”, and being written from a very practical angle throughout, it form: 
an excellent general guide to this subject. 

The most revolutionary change in obstetric practice in the past thirty years has been in 
antenatal care, and there is little doubt that the dramatic improvement during that period 
in maternal and foetal mortality is due mainly to careful medical supervision during preg- 
nancy. Miss Barnes’ book, based largely on clinical lectures to students and pupil mid- 
wives, gives the most complete account to date of how a pregnant woman should be cared 
for from conception to delivery. Almost every conceivable aspect of the subject is covered 
from prenatal advice to radiological pelvimetry, and all are described successively and in 
a practical common-sense manner. 

In handbooks of this nature, a certain amount of dogmatism is inevitable, but some of 
the author’s statements are possibly too emphatic. Few obstetricians, for example, will! 
agree that “abdominal examination is not strictly necessary before the 32nd week,” or 
that it is a good thing to use Hegar’s sign as a test for pregnancy. It is also doubtful 
whether massaging the breasts for two months to express colostrum before delivery may not 
do more harm than good, and the dangers of radiography to the foetal gonads require constant 
emphasis to avoid unnecessary exposure. The book deserves general praise for its practical! 
attention to the details of normal and abnormal pregnancy, and as such it will be invaluable 
not only to senior students and midwife teachers, but more particularly to general practitione: 
obstetricians, who will find here their complete vade-mecum. 


Operative Surgery. Editors: Charles Rob, M.C., M.Chir., F.R.C.S., and Rodney Smith, 
M.S., F.R.C.S. In 8 volumes and index. (Volumes | and 2. Volume | Introductory, 
Surgery of Trauma, Abdomen (part); Volume 2 Abdomen (completion): illustrated. 
£5 10s. per volume.) London: Butterworth & Co. Publishers Ltd. 1956. 

One has merely to glance at and handle these first two volumes of this projected 8-volume 
work to recognize that it has been conceived and produced on a noble scale. And the 
first task of any reviewer must be to congratulate both the editors and the publishers on 
this. In their introduction, the editors explain the principles they have followed. 
Operations are best learnt by watching, and therefore the principal emphasis of any 
Operative surgery textbook should be visual. The text should be minimal, and largely 
explanatory of special points and difficulties. The work is chiefly intended for surgeons 
in training, surgeons working in an isolated community, and experienced surgeons called 
on to operate in an unfamiliar field. The potential surgical public is, therefore. a large 
one. The editors have chosen with care their contributors (judging by the contributors 
to these two volumes their choice will command general respect), and having done so they 
have largely relied on their judgment. 

Three subjects are dealt with in the two volumes now under review—Part I General 
Technique, Part II the Surgery of Trauma and Part III the Abdomen. Part I contains 
much that might be compulsory reading for house surgeons, e.g. the choice of ligature 
material, the technique of intravenous infusions, and the tying of knots; the author of 
the latter is surely a fisherman. The chapters on the Burst Abdomen and Radium Needle 
Insertion seem, however, rather out of place. Part II consists of an excellent series of 
articles on the treatment of trauma. Relatively small points of criticism are that only surgery 
is considered in the treatment of heart tamponade and no mention is made of aspiration: 
and that the débridement of wounds is stated to be contra-indicated if more than eight 
hours have elapsed since the wound was inflicted. In Part III on the abdomen, one notes 
the article by Tanner on Gastrectomy with all his numerous tips for dealing with difficult 
ulcers. And your reviewer found the article by Milnes Walker on porta-caval anastomosis 
a useful test, since it is not an operation he has performed or seen performed, and he would 
be much more confident in performing it now. In the chapter on partial hepatectomy, 
however, one is a little surprised not to see right lobe hepatectomy described as well as 
left lobe hepatectomy. 

Fuli judgment on the work must obviously await the appearance of the further six volumes. 
But first reactions are that the editors and publishers are establishing their case, and one 
ventures the prophecy that the work will have a big sale throughout the world and in so doing 
will advance still further the prestige of Great Britain and of European culture in general. 
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[November 9, 1956] 


The Solution of a Surgical Dilemma.—GEOFFREY FLAVELL, F.R.C.S., M.R.C.P. 

The patient is a police inspector aged 43. In 1933 he had a left spontaneous pneumothorax, 
which recurred in 1937. Mass miniature radiography in 1953 revealed a very large emphy- 
sematous bulla at the apex of his right lung occupying much of the pleural space. The left 
apex was hypertranslucent (Fig. 1). I advised excision of the air cyst but as he was symptom- 





H. Sen 

Fic. 1 ‘January 1955).—The initial state of the patient’s chest with the whole 
of the upper part of the right lung displaced by two enormous bullz. Note the 
hypertranslucency also present at the left apex. 


less he refused, but he continued to attend the follow-up clinic at six-monthly intervals. The 
bulla did not increase in size. He remained well until August 1955 when for the first time 
he noticed breathlessness, and a little later developed a cough productive of purulent sputum. 
Tiis was followed by fever and hemoptysis. X-rays of his chest revealed a patchy opacity 
sj reading over most of the upper lobe of the left lung (Fig. 2). At first this was thought 
li ely to be inflammatory, and following antibiotic therapy it resolved largely—but not wholly. 
As a diagnosis of “unresolved pneumonia” is unacceptable the patient was bronchoscoped, 
aid a bronchial carcinoma was found growing from the left upper lobe orifice. 

Left pneumonectomy was out of the question; and even if upper lobectomy had been 
technically possible it could not have been undertaken with so much of the opposite lung 
© »mpressed by an enormous alveolar cyst. It was therefore decided: 

(1) to treat the growth with deep X-rays in order to render lobectomy feasible, and 

(2) to operate first upon the right lung to remove the bulla and so to secure maximum 
e ‘iciency; 

(3) then to operate on the left lung and remove the growth. 
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Fic. 2 (October 19$5).—The opacity now present at the left apex is “due to 
infection occurring distal to bronchial obstruction caused by a neoplasm. 





b , 


Fic. 3 (June 1956).—The bull have been removed from the right lung which 
is now totally re-expanded. The left upper lobe containing the neoplasm has 
been removed and an apical thoracoplasty performed to preserve the left lower 
lobe from increasing emphysema. 
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By the beginning of February 1956 bronchoscopy showed the growth to have regressed 
aid to be now operable by lobectomy. On 6.2.56 two very large bulle2 with a volume of 
about | litre were excised from the upper lobe of the right lung, the anterior segment of which 
wis spared. Post-operatively so much air leakage occurred from the raw area of emphy- 
sematous lung left behind that the patient developed a tension pneumothorax in spite of two 
d.ainage tubes attached to continuous suction pumps; and it was not until four pumps were 
put in line that the right lung completely re-expanded to fill the pleural cavity. Following 
this Operation dyspnoea was wholly relieved—in fact the patient has never been breathless 
since—and bronchospirometric studies showed his respiratory efficiency to have improved 
by 50%. 

On 20.2.56 the left chest was opened, and the upper lobe of the lung removed without 
difficulty. On section, residual strands of polygonal cell carcinoma were found beneath 
the bronchial mucosa, but no growth reached to the cut end of the bronchus or was found 
in the regional glands. During the next few weeks the left lower lobe showed signs of 
increasing emphysema, so on 19.3.56 a left apical thoracoplasty was performed (with removal 
of the 2nd, 3rd and 4th ribs) to obliterate dead space and prevent over-expansion of the 
lower lobe (Fig. 3). 

By June the patient was completely well, working, and suffering not at all from breathless- 
ness. Bronchoscopy showed the site of amputation healthy with no evidence of recurrence. 

In September he complained of a persistent occipital headache and, suspecting a metastasis. 
| referred him to my neurosurgical colleague Mr. J. Crawford. On 12.9.56 ventriculography 
confirmed this diagnosis and on the same day Mr. Crawford performed a posterior fossa 
craniotomy and removed a well-defined secondary deposit of bronchial carcinoma 3 x 3 x 2 
cm. from the right lobe of the cerebellum. There was no evidence of any other deposits. 

The patient was ambulant two weeks after operation and has made an uninterrupted 
recovery. 


The following cases were also shown: 
Chronic Lymphatic Leukemia Treated with C.B. 1348.—Dr. R. J. HARRISON and Dr. D. A. G. 
DALTON. 


Coronary Insufficiency: Implantation of Internal Mammary Artery.—Dr. J. C. Firtu (for 
Mr. C. E. Drew and Dr. R. J. HARRISON). 


Mitral Stenosis—Hzmosiderosis, Ossified Pulmonary Nodules—Valvotomy.—Dr. R. J. 
HARRISON and Mr. C. E. Drew. 


Sarcoma of Leg.— Mr. L. De Jope (for Mr. HERMON TAYLOR). 
Spontaneous Hemopneumothorax.—Dr. B. B. Reiss (for Dr. R. J. HARRISON). 


Two Cases of Spontaneous Rupture of the Spleen.—Dr. G. H. Lucas (for Mr. W. D. Park). 


[December 14, 1956] 


The following cases were shown: 
Subdural Hematoma Referred as a Mental Case.—Dr. RICHARD ASHER. 
Allergic Rheumatism, with Pulmonary Infiltration.—Dr. K. P. BALL. 


Collagen Disease. ? Atypical Virus Meningitis—Dr. IAN FeRGUssoNn (for Dr. GERALD 
SLOT). 


I ong-standing Vascular Renal Tumour associated with Malignant Hypertension.—Dr. D. N. 
PHEAR (for Dr. K. P. BALL). 


Solitary Actinomycosis of the Ulna.—Mr. G. S. PLaut (for Mr. W. H. GERvis). 


Carcinoma of Stomach and Chronic Pancreatitis treated by Partial Gastrectomy and 
Pancreatico-Duodenectomy.—Mr. J. O. RoBInson (for Mr. B. H. PAGE). 


£ cleroderma.—Dr. S. SEN (for Dr. GERALD SLOT). 
(ushing’s Syndrome—Surgical Aspects.—Mr. NorRMAN C. TANNER and Dr. R. J. HARRISON. 


.chalasia with a large G:sophageal Diverticulum.—Miss M. C. WATERFALL. 
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President—Sir Cecil WAKELEY, Bt., K.B.E., C.B., F.R.C.S. 


[October 11, 1956] 


DISCUSSION: LEPTOSPIROSIS IN MALAYA 


Lt.-Col. D. G. Levis: 
Leptospirosis among Troops Operating in Malaya during 1954 and 1955 

Introduction.—Leptospirosis is of widespread occurrence throughout the world [I]. 
This has perhaps not always been as well appreciated as it might have been. The variability 
of the clinical picture and the large number of distinct antigenic strains of leptospire 
responsible may perhaps have come as a surprise to those of us whose concept of the 
disease had hitherto been that of the severe illness originally described by Weil in 1886. 
Table I gives some idea of the variability of the disease and its nomenclature and, suggesting 
as it does a varied occupational etiology and distribution, should remind us to suspect 
leptospirosis as being a cause of febrile disorders in many parts of the world. 


TABLE I.—NOMENCLATURE: LEPTOSPIROSIS 


Name Infecting Leptospira 
Weil’s disease L. icterohemorrhagie 
Canicola fever L. canicola 
Swineherds’ disease L. pomona 
Mud/slime/water fever L. grippotyphosa 
Indonesian Weil’s disease .. L. batavie 
Sejroe fever .. : L. sejroe 
Seven-day fever : L. hebdomadis 
Spirochetosis febrilis L. pyrogenes 
Cane fever an L. australis A 


All these illnesses are generally characterized by fever, headache, myalgia and conjunctival 
injection but the hemorrhagic, icteric and other prominent features of the classical disease 
may be lacking and there are often real difficulties in making a confident clinical diagnosis. 
In 1945 Buckland and Stuart reported cases of suspected Weil’s disease among troops 
operating in N.W. Europe whose blood serum agglutinated with L. sejroe or L. grippotyphosa 
whilst giving no reaction to L. icterohemorrhagiae [2]. In 1949 Mackay-Dick and Watts were 
calling for an increased awareness of the manifestations of canicola fever in Germany [3]. 
In 1951 it was coming to be appreciated in Malaya that leptospiral infections with types 
other than L. icterohemorrhagie were probably occurring in increasing numbers among 
troops engaged in jungle operations. The existence of leptospirosis in Malaya was, 
of course, known as a result of work by Fletcher in 1928. He demonstrated infection in 
man, dogs and various species of rats. He also showed the presence in human cases of 
L. ‘cterohemorrhagie, of several strains of L. autumnalis and L. pyrogenes. There were also 
others whose identity was not established at the time [4]. 

Military experience in 1954 and 1955 in Malaya suggested that infection with L. ictero- 
he norrhagie was the exception rather than the rule; and that leptospirosis could and did 
pr sent a varied clinical picture. Unless it was specifically investigated as a cause of febrile 
ill.ess it was likely to be missed and confusion with conditions such as dengue and scrub 
ty hus was likely to occur. 

Malaya in the two years 1954 and 1955 produced a certain total of 333 cases of 
ley tospirosis from a military population which, over the period, remained virtually constant 
in size, composition and distribution. Leptospirosis is not a new disease to military 
pc pulations. 

The War of 1914-18 produced cases in what was described as mildly epidemic form in 
France and Flanders amongst both British and German troops. The majority of these 
aj peared to be due to L. icterohemorrhagie [5]. Operations in Europe in 1944-45 pro- 
di ced small outbreaks but the occurrence of other strains was noted [6, 2]. From a study 
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of available statistics, however, at no time during the whole of the 1939-45 War was ; ay- 
thing approaching the number of cases which occurred in Malaya in 1954 and 1955 repo ied 
in any theatre: or indeed from all the British and Dominion troops engaged during the 
whole period. It was felt therefore that the Malayan experience of 1954 and 1955 ~vas 
worthy of a closer study. 


The pattern of incidence.-—During 1954, 198 cases of leptospirosis from troops of all 
nationalities were admitted to military hospitals in Malaya: in 1955 this figure decli ied 
slightly to 135. These figures constituted 2-1° and 1°6% respectively of all admission 

The mortality from the disease was low. There were only two deaths in the two-) :ar 
period that could be confidently ascribed to leptospirosis. Many patients were, howe: er, 
gravely ill; the majority were of mild to moderate severity and were incapacitated for about 
three weeks. 

During the two-year period there was only one instance of the same individual contracting 
the disease twice. In this case the first infection was in April 1954, the second infection 
occurring in July of the same year. Between infections the individual remained well and 
at duty. 

The temporal distribution of the cases in Malaya is shown in Fig. 1. It will be noied 
that cases occurred throughout the year. The apparent peaks of incidence were due to 
small outbreaks occurring in units operating in areas where experience showed a high 
endemicity. 
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Although no convincing relationship to weather conditions was discoverable it ws 
noted that the cases in Malaya were perhaps more obvious after a wet spell had occurtr>d 
after a period of relative drought. 

Australian workers have reported that in Queensland, which has an annual avera ze 
rainfall of 60 in., cases of cane fever (L. australis A) generally showed an increase at t ie 
time of the peak rainfall (January, March) [7]. 


Geographical distribution—When this was studied it was apparent that cases of 
leptospirosis could arise in nearly every State in Malaya. The number of the troc 
operating in each State varied with operational needs but when this number was studi d 
against the number of cases of leptospirosis reported it became apparent that in at le: st 
two States there were areas where the endemicity of the disease was high, particula: y 
the west central area of Pahang and the central area of Perak. There was a smaller a: d 
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rat ier subsidiary area about 10 miles out of Kuala Lumpur in Selangor, but it only 
attiacted passing attention as operations therein were not continuous. 

‘he existence of the disease in Perak was well known as a result of Fletcher’s observations 
in (928 but it was not until late 1953 that attention was focused on Pahang when a sharp 
outbreak occurred among British troops operating in the west central area of that State [12]. 
Fig. ge the percentage distribution of cases of leptospirosis over the two-year period 
in cach State. 

In Trengganu and Malacca the number of troops in each State was almost negligible as 
they had been freed of trouble. The number operating in Kedah was small and in the 
main, Malay troops, while in Kelantan, apart from field engineer activities by a small 
unit, there was none. One feels fairly confident in saying, however, that, if larger numbers 
had been engaged in these States and operations had been extensive, cases of leptospirosis 
would have been noticeable. 
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It was the west central area of Pahang which had the evil reputation and no less than four 
British units at one time or other suffered in the same area. The high endemicity of this 
area was supported by the experience of two British units of equal size which performed 
almost identical operations in west centtal Pahang and Selangor having relieved each other. 
The attack rate for each was low while in Selangor, but increased sharply shortly after entry 
into Pahang. This observation can be underlined by the fact that the operations in Selangor 
en‘ailed extensive patrolling of swamps which provided suitable opportunity for the 
contraction of infection. It occurred, but only sporadically. 


Iperational conditions and the distribution of cases amongst the troops at risk.—These two 
points may conveniently be discussed together. The following types of troops were 
enzaged over the two-year period: British, Gurkhas and Malays who each formed a group 
of equivalent size; one battalion of Africans and one of Fijians, each of about the same size. 

[he administrative troops were based on the larger towns and worked from some 
pe ‘manent accommodation and never entered the jungle; the Armoured Corps had duties 
wi ich, in the main, restricted them to road patrolling and convoy work with an occasional 
fo-ay into the jungle. They were based on larger centres but had squadrons detached to 
th: smaller country towns. The operational infantry operated as companies from semi- 
permanent camps in relation to the jungle fringe. From here they worked as small patrols 
fe urning to their company base after varying intervals to rest and refit before going out 
again. After a certain period each infantry unit would be withdrawn from jungle opera- 
tions for a period of retraining in a major centre. The jungle work therefore fell on the 
in antry and the operations entailed prolonged and extensive patrolling, operations being 
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in primary or secondary jungle, scrub and swamp. While on patrol, troops lived on \ hat 
they could carry or were maintained by a system of air supply. Water was found lo: illy 
and instructions were that it should be boiled for tea or sterilized by individual ov ‘fits 
before drinking. In base camps and at unit H.Q.s fixed supplies were provided «ith 
filtration and chlorination under R.E. or unit arrangements. There is no doubt, howe er, 
that standards of water purification were uneven and patrols obtained water from indiffe ent 
sources. Washing facilities were primitive on patrol and it was not until return to base . hat 
individuals could achieve total skin cleanliness. The skin of the patrolling infantry: ian 
was rarely dry; sweat, rain, or both saw to that. Scratches and abrasions were inevit. ble 
in the thick secondary jungle where every kind of bush, creeper, thorn and bam»oo 
abounded. Skin sepsis and fungus infections were encouraged by and flourished under 
such conditions. Strict insistence by regimental officers upon the prophylactic measures 
recommended could and did keep the skin troubles down, but they were there all the tive. 

The skin of the British soldier, particularly in the newly-arrived units, was liable to dam ige 
and infection; the Fijians generally had a high attendance on sick parades for minor skin 
troubles; the Gurkhas, Malays and Africans were affected but to a much lesser extent. 

Such then were the general conditions under which troops of five nationalities operaied 
in Malaya. 

The leptospirosis experience of each group is given in Table II. 


TABLE II.—DISTRIBUTION OF CASES BY RACE AND ROLE* 
British Gurkhas Malays Fijians Africans Total 


Role 1954-1955 1954-1955 1954-1955 1954-1955 1954-1955 1954-1955 
Operational infantry .. 145 71 «26 29 O 3 5 7 0 5 291 
Others .. _ al 14 14 2 5 4 I ~ —- — —- 40 

Totals 159 85 28 34. «4 4 5 7 0 5 331 
Attack rate all troops 
per 1,000 per year... 1222 65 29 36 03 O03 62 87 — 6:2 9-2 


*This table does not include 1 Chinese liaison officer and 1 Dyak tracker who were attached to 
operational infantry. 


Table II shows clearly that it was the operational infantry that sustained the majority 
of cases: the urban-based troops escaped lightly. When approximate attack rates per 
1,000 men at risk were considered it was the British infantryman who suffered most, followed 
by the Gurkhas and the Fijians. Of all troops engaged, operational infantry or other, the 
soldier recruited in the country—the Malay—suffered relatively little. 

It was first and foremost a disease of the jungle with the occurrence of sporadic cases in 
major urban centres or the more developed rural areas. 

It is true that each of the areas noted as having a high endemicity contained a major 
British unit throughout the two-year period but, even after due allowance was made for 
this, the incidence among the British troops was still more noticeable. A Malay unit 
operated in west central Pahang simultaneously with a British unit over the period. They 
operated under identical conditions and in areas where leptospirosis was known to occur 
and yet the cases in this group were virtually nil. Taken overall, the number of cases of 
unexplained fever treated in the unit sick bays of Malay regiments was extremely smi!!, 
as was the number admitted to hospitals for the same reason. Even if allowance is mae 
that leptospirosis showed itself in its mildest form and passed unrecognized it is still coo- 
sidered that Malay soldiers were never seriously affected by leptospirosis. It is uncert: in 
how far this reasoning can be applied to Fijians and Africans (both small groups) but it 
is possible that cases of fever with rapid recovery in both groups—which were retained in 
unit lines to a slightly larger extent than in the Malay group—may have included unrece z- 
nized cases of leptospirosis. The Africans operated in west central Pahang. The Fijia s 
were in Johore. 

The third big group, the Gurkhas, had a much lower incidence than the British. Th- 
may have been luckier in their operational areas. A group of cases (about six) did occ 
in a major infantry unit in an area of Selangor near Kuala Lumpur in 1955 and, for 
size, the non-operational group of Gurkhas located mainly in well-developed camps a 
areas produced an attack rate nearly equivalent to the British non-operational gro 
(approximately 2-3 per 1,000 per year Gurkha: 3 per 1,000 per year British). Gurk 
susceptibility is hard to assess with any certainty. 

Source of infection —At various times animals such as rats, cattle, pigs and dogs ha e 
all been shown to harbour various strains of leptospire. 

In Malaya there is a very large rodent population and at least three species of rat whi 4 
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inh bit the primary jungle have been shown to be infected with leptospirosis [8]. In late 
195) two further species from camps in west central Pahang were also incriminated [9]. 
These last two were not primary forest rats by habit. They preferred secondary jungle, 
gra sland or scrub, being abundant in the latter and in ladangs and areas of temporary 
culi:\vation. Rats therefore were in close relationship to the infantryman in his temporary 
junvle camps, his patrolling and ambush areas in the primary and secondary jungle and 
in his base camps. 

Wild pigs in Malaya were also no strangers to the patrolling infantry, dogs were numerous 
in the ladangs and kampongs and certain of the British battalions employed tracker dogs 
with soldier handlers. Pig and buffalo wallows were far from rare. Possible additional 
sources of infection were not hard to find and mud, slime and water met in paddy-fields, 
swamps, rivers and streams were available to be contaminated. 

Certain leptospire have recently been shown by Australian workers to remain viable 
for up to fifteen days in damp and acid soil [10]. Conditions in the Malayan jungles were 
probably equally suitable. A variety of leptospire were identified in Malaya from infec- 
tions occurring among troops. There was no pattern to their distribution, west central 
Pahang provided a wide range and among the identifications carried out, icterohemo- 
rrhagia ranked low in frequency. No cases were reported specifically among unit dog 
handlers, but that the dogs could at times be infected was appreciated. In only one 
patient was the infecting leptospira identified as L. pomona although wild pigs abounded 
in the scrub and swamp. 

It is considered therefore that the main source of infection lay in the rodent population 
and that these were to be found in the temporary camps in the jungle, deeply buried 
ladangs, remote or deserted kampongs, deserted areas of cultivation or the swampy scrub 
encountered on patrol. Rats also infected the company base camps, but living conditions 
in the camps, although rough, offered less opportunity of contact with contaminated soil, 
and/or water. Secondary sources may have been wild pigs or numerous dogs. 


Method of transmission.—It has long been accepted that contact with mud, slime, and 
water contaminated by the urine of the rodent or other animal harbouring the infection 
provides the opportunity for the leptospira to obtain access to the body. It may enter 
through damaged skin or through intact mucous membrane. Bathing in contaminated 
water provides other cases. In Malaya, in previous years, patients with leptospirosis have 
given histories of having bathed in local rivers or old mining pools [11]. 

Opportunity existed on patrols in jungle: skin abrasions were common: washing and 
bathing were done in rivers and streams while the standards of water purification were 
uneven. The importance of contaminated drinking water is stressed particularly when 
reliance had to be placed on individual methods of purification. The intermittent heavy 
rains could cause supplies available to patrolling infantry to be contaminated from 
surrounding areas and so reach individuals or groups. Contaminated drinking water 
could be the source of those infections which occurred among those whose duties kept 
them in the base camps with their more elaborate supply systems, the chlorination of which 
was apt to be irregular and to which rats had comparatively easy access. The origin of 
the cases in the administrative group is less easy to postulate. . The few cases in the Malays 
cou'd well have come as result of infection acquired during visits to their home kampongs 
where washing, bathing and drinking water supplies were less than ideal and the domestic 
economy productive of rats and stray dogs. 

Prevention—Under the conditions imposed by the operations in Malaya, it was 
impracticable to place a ban on certain areas or particular rivers and streams. The best 
that could be done was to try and reduce the risk of leptospire gaining access to the body. 
Skin hygiene therefore assumed an added importance while the safety of drinking and 
washing water supplies and the reduction or discouragement of the rats in company base 
carips were all stressed. Beyond that, one could do little. 

eptospirosis had become an occupational disease of the jungle patr™!. 

Jiscussion.—The occurrence of leptospirosis among the troops in Malaya showed that 
the disease was widespread in that country. Certain areas were revealed to be of higher 
en. ‘emicity than others. It can be said that the disease could probably be contracted in 
an. State at any time of the year. It was a disease of the jungle patrolling infantryman 
ra her than that of the supporting troops and it could be caused by any one of a large 
ni mber of leptospire. 

Mortality was low but it caused considerable incapacity among operational troops. 

Series of cases occurred in units which gave the appearance of outbreaks but closer 
@ amination generally showed that the cases had occurred among several patrolling groups 
t!at had no common epidemiological factor except the general area of the country [12]. 
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No cases could with certainty be ascribed to bathing in a particular river or pool or to 1 sing 
a particular water supply. The origin of the infection lay in the extensive rodent popul: ‘ion 
of the jungle but secondary sources could possibly have been in the wild pig, dogs or buffé oes, 
The route of the infection was probably the consumption of contaminated water anc the 
contact of abrased skin with contaminated mud, slime and water while on patrol. O the 
three main groups the heaviest sufferer was the British soldier. The Malay, recruit« i in 
the country, suffered scarcely at all although oddly enough one of the two fatal cases was 
in a Malay. This suggests some degree of racial immunity. The Malays operated a! ing- 
side British troops in areas of known high endemicity apparently with impunity. It : .ust 
be appreciated that the system of National Service resulted in the constant dilutio) of 
the British units with “unseasoned’”’ young men. The Malay Infantry on the other | ind 
were a long-service group. Second infections in the same individual were rare so ¢ is 
conceivable that some immunity can be acquired. The Gurkhas, the third of the lirge 
groups, were also long-service soldiers, with continuous service in Malaya for some years, 
They, although they suffered more than the Malays, did not approach the British in 
susceptibility. 

Of the two small groups, the Fijians, who were diluted with drafts at intervals, seemed to 
suffer along with the British. The Africans, who were not diluted during their tour, were 
much less susceptible even though they operated continuously in an area of high endemicity. 
It seems possible therefore that the longer a unit stayed in Malaya, provided its composition 
remained stable, its chances of producing cases of leptospirosis were reduced. 

In the total of 333 cases, 20 were among officers. With few exceptions these were among 
the subaltern patrol-leading group and all were British: either in British infantry or serving 
with Africans or Fijians. No Malay officers (and there were plenty in this group) con- 
tracted the illness neither did any Gurkha officers. 

Although cultural identifications when carried out showed a large number of different 
leptospire there seemed to be no fixed relationship between the causal leptospire and the 
severity of the illness. Cultural identification could not be done in all the cases but cone 
firmation of the diagnosis by agglutination-lysis, complement fixation or a combination 
of both was the general rule. It is considered, however, that if it had been possible cultural 
isolation and identification on a wider scale would have helped to have given a clearer 
picture of the distribution of the various leptospire in Malaya. This might profitably 
be combined with more extensive serological studies among the indigenous population 
than has hitherto been possible. The relation of the various rodent hosts and the causal 
leptospira would also be of interest. 

The experience of these two years has put the hazard of leptospirosis in Malaya into 
focus. From being underdiagnosed in the early stages it then passed through a small 
peak of overdiagnosis until now the picture is fairly clear. Cultural and serological 
methods are both essentials for a true picture. The varied clinical picture can cause con- 
fusion. This does not only apply to the disease as it is met in Malayan jungle. Admittedly 
the conditions it found there were optimum for its dispersal and such conditions on such 
a scale are unlikely to be encountered in ordinary existence. Nevertheless they can be 
encountered on a small scale from time to time. We must remember that Weil’s disease 
is only one manifestation of the many that are possible in leptospirosis. To some extent 
we can prevent leptospirosis by adjusting environmental conditions so as to restrict the 
opportunities for the leptospire to reach the body. But conditions of warfare in the 
Malayan jungle with its ever-present reservoirs of infection and its abundant opportunity 
did not permit of such adjustments to be fully effective. 
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Colcnel A. P. Trimble: 
Clinical Aspect of Leptospirosis in Malaya 


This paper is the result of an analysis of the recorded observations in 236 cases of lepto- 
spirosis in Malaya over a period of four years. All were proved either by a rising 
agglutination titre or by blood culture. The only selection was the ready availability of 
the notes and the corresponding pathological results. 


lie disease as we have seen it corresponds in broad outline with the accepted textbook 
descriptions, i.e. it is a disease without prodromata, of abrupt febrile onset with nausea, 
vomiting and headache, usually associated early with body and limb pains and tenderness, 
and injected eyes. Towards the end of the first week in about four-fifths of the cases, 
renal (70%), hemorrhagic (18%), hepatic (10%), or meningitic changes (3%) may be 
expected. Usually more than one occurs, occasionally all four, and the relative severity 
of each varies within wide limits. In Malaya it was commonly a moderately severe illness 
with pyrexia lasting a little over a week. It can be the cause of a short three-day fever; 
or it can be an overwhelming infection that is fatal in a few days. In Malaya dehydration 
in the early stages was an additional factor. 


The signs and symptoms are listed in order of frequency in Table I. The temperature 


TaBLe I.—ANALYSIS OF SYMPTOMS IN 236 CASES OF LEPTOSPIROSIS PROVED BY AGGLUTINATION 
AND/OR CULTURE ON FLETCHER’S MEDIUM 
% % 
Headache . ie Sore throat es .. 25 Tender below L. costal 
Conjunctival injection ‘5 Glandular enlargement .. 25 margin .. * ae ae 
Renal involvement : Rigors .. ae _. 18 Abnormal C.S.F.found.. 3 
(requiring — aids or Bleeding .. ‘s _. 18 No conjunctival injection 
I.V. glucose) . Rash present 16 or pain or tenderness in 
Vomiting .. ae Splee i. co. 5 body or limbs . ‘ 
Back and body Pains i +" “ paws .. sh Total white count (ex- 
Limb pains ; ». 60 Liver palpable .. -- 15 ‘tremes 4,000 to 30,000) 
Muscle tenderness — ae Lumbar puncture per- averaged 9,000 
Injected throat .. oh formed .. - Polymorphonuclear per- 
Abdominal pain .. f. Kernig’s sign Positive -- 10 — centage (extremes 20% 
Neck stiffness .. " Icterus.. 10 to 96°%) averaged is; oe 
Cough... = Tender below R. costal 
Physical signs in lungs ua margin .. ee . = 


is usually of the high remittent type. As in scrub typhus, a double rise and fall, perhaps 
to almost normal in the twenty-four hours, is frequent at some time of the disease. There 
is not infrequently some regression of symptoms after thirty-six hours but after a further 
twelve hours, the symptoms increase again and become more intense. The result is 
often a temperature chart with a distinctive high and very erratic outline and of value in 
diagnosis (Fig. 1). Rigors may occur. In three-quarters of this series the duration of 
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Fic. 14 and p.—Two charts of leptospirosis cases to illustrate the high, erratic character of the 
pyrexia and the occurrence of a double rise and fall in the twenty-four hours. 
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pyrexia was seven to twelve days. There are three further points about the pyrexia. 1. not 
infrequently falls, sometimes to subnormal at the onset of severe renal involvement and 
may be accompanied here by a severe fall in blood pressure. The mild short secon ary 
rise is well known. Very occasionally a low-grade intermittent pyrexia may follow the 
acute phase and continue for some weeks. There may be an injected throat (45%), ind 
cough and signs in the chest (30 and 25%), with consolidation at the bases in severe c:ses, 
Although glandular enlargement was noted in 25%, the enlargement is very rarely promi”ent 
as is so frequently the case in scrub typhus. Although icterus occurred in only 10%, m.nor 
abnormalities in liver function tests were fairly common as occurs in many fevers. 

Urinary changes.—In 30% of cases there were no urinary changes throughout or only 
an occasional trace of febrile albuminuria. Such absence of renal involvement is not 
confined to mild or moderately ill cases. For instance one severely ill patient with both 
meningitis and hematemesis showed no renal involvement throughout. Urinary changes 
are often delayed. However, even in patients where there has only been moderate urinary 
involvement there is often some impairment of dilution and concentration for some wecks, 
So far no case has shown persisting impairment for longer than three months. Warning 
of the onset of severe oliguria is always given by a study of the daily intake and output 
chart. In the early stages diminished urinary output and perhaps some rise in the biood 
urea were more often due to dehydration. 


Meningitis.—The incidence of meningitis was only 3°. It was suspected in a further 
8%, but with normal findings on lumbar puncture. This does not support the contention 
that an appreciable number of cases have C.S.F. changes without meningeal signs. The 
fluid showed a moderate increase of cells (maximum 400), mainly lymphocytes, and a 
moderate increase of protein with low normal sugar levels. 


Skin rashes.—There were macular or erythematous skin rashes in about one-fifth of the 
cases. They appeared on the chest and upper arms from day 2 to day 5. The face may be 
darkly suffused in the early stages. No hemorrhagic herpes was noted but herpes labialis 
is uncommon in Malaya. One further rash occurred, mainly from one regiment during 
an outbreak. It consisted of macules very similar to rose spots appearing about the seventh 
day, first about the upper abdomen and spreading to the rest of the trunk and occasionally 
the limbs. It was associated with late urinary changes or none at all and sometimes an 
enlarged spleen. 


Complications and relapses were few. The main complications were conjunctivitis and 
iritis. Others were thrombophlebitis, pyelitis and anamia. Relapses were mild but 
resembled the original attack. Only two cases of second attacks were proved although 
the majority were exposed to further risks of infection. 


Differential diagnosis.—In the first two days it is often quite impossible to diagnose 
leptospirosis glinically. At the end of a week it is possible to be correct in about 90°, of 
cases. Points to remember in a typical moderate case are the rapid onset of a high erratic 
fever with severe headache, pains and vomiting. The eyes are injected, there may be 
subconjunctival hemorrhages, and the face is often darkly suffused. The patient tends to 
lie on his back, immobile because of pain and prostration but he is mentally alert and the 
picture contrasts markedly with the typhoid state. Signs of involvement of other sys‘ems 
should be watched for, particularly daily examination of the urine. In Malaya, malaria 
and scrub typhus were the two most frequent difficulties. The prominence of nausea. 
vomiting and pains is suggestive but a tender spleen is relatively uncommon. On occasion 
the distinction is anything but clear. Scrub typhus is a very real difficulty and there are 
a number of cases where it is impossible to differentiate on clinical grounds. Enla-ged 
and tender glands are much more frequent in scrub typhus. It should be noted tha‘ the 
initial OXK titre in the Wilson-Weil-Felix reaction can be high in leptospirosis, b.« it 
subsequently falls. Chloromycetin may be used diagnostically. Other difficulties are 
atypical dengue, the undifferentiated P.U.O.(S.T.) of the tropics, pyelitis and infe: ‘ive 
hepatitis with hepato-renal syndrome. A polymorphonuclear leucocytosis is al. \ost 
constant in leptospirosis, and this may help the diagnosis. 

Relation of sero-types to severity and symptoms.—I was interested to see if this < “ies 
supported the claim that different sero-types produced clinically different syndr: es 
(Table II). The overall picture is that leptospirosis most commonly produces a moder: ¢l} 
severe illness (the average time off duty was four weeks). Less frequently it proc -es 
either a severe or a mild illness in almost equal proportions. None of the grou; |S 
markedly different from its fellow, takingchance into account. Certainlyicterohemorrha ®. 
the classically severe sero-type, does not stand out as such. With regard to symptc ‘s. 
renal involvement is roughly in the same proportion throughout, and analysis o' ‘Ss 
severity was also proportional. The same observation applies to the frequencs »! 
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TABLE II.—RELATION OF SERO-TYPES TO SEVERITY AND SYMPTOMS 
: Hemor- 
Mod- Renal rhagic C3.F. 
Total Severe erate Mild signs Icteric signs Rash changes 

°L. icterohemorrhagie ?L.canicola 38 1 29 8 23 nil 6 8 2 
L. icterohemorrhagie od i ae 2 21 $ 18 5 4 8 nil 
L. hatavie .. is <a ve 3 11 3 14 2 3 3 nil 
L. autumnalis or autumnalis group 17 1 11 5 14 2 4 3 nil 
L. canicola .. a ne vo, 3 8 4 7 nil 2 2 nil 
L. hebdomadis se - is A 2 11 1 11 nil 1 3 nil 
L. medanensis 6 nil 5 1 5 nil 1 2 nil 
L. grippotyphosa 6 2 3 1 4 nil 2 1 nil 
L. rachmat .. 5 2 2 1 5 1 1 nil nil 
L. pyrogenes Jed Bg 5 nil 2 3 4 nil nil nil nil 
> L. benjamini ? L. schiiffneri 4 2 2 nil 4 nil nil 1 nil 
L. wolffii 3 2 1 nil 3 nil 1 nil nil 
L. celledoni . . 3 1 1 1 l nil 1 nil 3 
L. bangkinang 2 1 nil 1 2 1 2 1 nil 
L. poi 1 nil 1 nil 1 nil nil nil nil 
L. australis B - ; ] nil nil 1 1 1 nil nil nil 
Unidentified or anomalous a 12 53 6 50 9 13 5 1 

Total 236 34 161 41 167 —-_ 21 41 37 6 


Unidentified or anomalous = either culture positive but identification of organism not proceeded 
with or an equal rise of agglutination titres in more than one sero-type. 


hemorrhagic signs. Icterus did not occur in any of the so-called non-icteric strains, but 
neither icterus nor hemorrhagic signs were particularly frequent in icterohemorrhagie. 
In any case icterus has on occasion been reported in someof the non-icteric types, e.g. 
canicola and grippotyphosa. Canicola is reputed to cause meningitis frequently. There 
was no occurrence in our 15 cases. But this is not to claim that there is no correlation. For 
instance the rose-spot type of rash mentioned before appeared to be associated with either 
L. icterohemorrhagiew, L. canicola or (more frequently) that anomalous group which showed 
the serological features of both. The analysis does not support any very close correlation 
with either severity or individual symptoms. 

Summury.—\ would suggest that in the past there has been too great a tendency to 
categorize this disease into a number of clear-cut clinical types often allegedly associated 
with specific sero-types. It is a disease of extreme variability in severity and of a wide 
symptomatology, the clinical types overlap in a multitude of ways and the disease is better 
described as a whole. Study of van Thiel’s monograph supports this contention. 


Fatal cases.—\t may be of interest to describe 8 fatal cases diagnosed as leptospirosis. 
Although only one was pathologically proved by culture, the diagnosis in the others was 
clirically satisfactory. All were jaundiced but only 4 heavily so. In nearly all there was 
a marked hemorrhagic tendency. 3 patients (one of whom was proved culturally) 
ap} eared to die of overwhelming septicemia on days 4, 5 and 6 respectively. Post-mortem 
rev-aled a widespread hemorrhagic pneumonia with only minor changes in liver and 
kidneys. Two cases dying on days 7 and 9 were considered to die of liver failure, being 
dec ply jaundiced with reasonable urinary output. Restlessness, delirum and finally coma 
occurred. The 3 other patients appeared to die of renal failure on days 10, 11, and 14. 
Th re would thus appear to be three distinct forms of death—septicemic, hepatic and renal. 


reatment is initially concerned with the correction of dehydration and the relief of 
paii and nausea. Pethedine is a most valuable drug. Daily intake and output charts give 
wa ning of impending renal failure which can usually be treated adequately by the Borst 
an Bull regime. It is important to distinguish between the oliguria due to uncorrected 
de! ydration and that due to the disease. If gastric drip cannot be tolerated, or hepatic 
fai. ire supervenes, inferior vena caval transfusion with 40° glucose should be carried out. 
Th restlessness of hepatic failure will need paraldehyde. Meningitic symptoms are quickly 


rel -ved by lumbar puncture. I have no doubt that it is the modern treatment of dehydration 
an of renal failure that has produced the very low mortality rate (under 2%) in the Army 
in Malaya. 


There has been sharp difference of opinion over the value of antibiotics. 
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Smadel was unconvinced that any of the current antibiotics was effective but favour: >le 
claims for penicillin have been made in this country. I have emphasized the great variab: ity 
in severity and therefore no true assessment can be made except in carefully controlled : 1d 
reasonably large series. Such assessment must be made on the total symptomatolc :y, 
and not, for instance, on duration of pyrexia alone. Such a series was reported by Fairb.rm 
and Semple and failed to show marked improvement with either penicillin or Chloromyce ° 
Oral Aureomycin is too irritating. A controlled series with terramycin is at present be.ng 
carried out. My own opinion is that there is some advantage if antibiotics are given \ ry 
early in the disease but it is extremely difficult to admit, diagnose and start specific treatm nt 
of cases of leptospirosis within forty-eight hours of onset without haphazardly treai.ng 
a number of quite unrelated diseases. Certainly we have as yet no true specific ther«py 
such as we have for typhoid fever and scrub typhus. 


Finally, it has been alleged that leptospirosis in Malaya is one of the milder variaits. 
This analysis does not support that claim (see Table II). The number of mild cases is more 
probably due to the exceptional hospital and laboratory facilities available. There are 
a large number of sero-types present in Malaya and here they were acting on a compleiely 
non-immune community. It is therefore reasonable to suppose that the disease as we 
see it there is a true reflection of the natural history. 


=) 


REFERENCES 

Borst, J. G. G. (1948) Lancet, i, 824. 

Broom, J. C., and ROBERTSON, K. M. (1951) Modern Practice in Infectious Fevers. London. 

BULL, G. M., Joees, A. M., and Lowe, K. G. (1949) Lancet, ii, 229. 

FAIRBURN, A. C., and SEMPLE, S. J. G. (1956) Lancet, i, 13. 

Russe, C. Scott, Dewnurst, C. J., and Brace, J. G. (1954) Lancet, i, 902. 

SAYEN, J. J., et al. (1946) Medicine, 25, 155. 

SHERLOCK, S. (1955) Diseases of the Liver and Biliary System. Oxford. 

SMADEL, J. E. (1952) Symposium on the Leptospiroses. U.S.A. M.S. Graduate School. Walter 
Reed Army Medical Center, Washington, D.C. 

STRONG, R. P. (1945) Edr. Stitt’s Diagnosis, Prevention and Treatment of Tropical Diseases. 
7th Edn., London. 

Van TuHtEL, P. H. (1948) The Leptospiroses. Leiden. 





i. 


j -_ & wa hoa oh a 


—_ i, > he oh cee Oe 





0 


vour: le 
iriab) ity 
led « ad 
atolc zy, 
Fairborn 
myce ‘n, 
nt be.ng 
ven \ ory 
eatm nt 
treai.ng 
therapy 


yariaiits, 
is more 
rere are 
mpleiely 
Pp as we 


Walter 











_— Proceedings of the Royal Society of Medicine ber 


page 7 


Section of Physical Medicine 


President—A. C. BoyLe, M.D., M.R.C.P. 


[December 12, 1956] 


DISCUSSION ON REHABILITATION IN THE ROYAL AIR FORCE 


Sir Reginald Watson-Jones: 

In former years immobilization of fractures was accompanied by such grave disuse change, 
with stiffness of joints and wasting of muscles, that Lucas-Championniére went to the length 
of treating fractures without any immobilization at all. Even until recent years some 
surgeons have been so afraid of the effects of immobility that they have been ready to discard 
the use of any form of splints or plaster. The fact is, of course, that a fractured bone or 
injured joint can be immobilized quite safely without danger of permanent stiffness or muscle 
wasting provided that throughout the period of immobility the patient is instructed in exer- 
cises of the distal joints and static contraction of the muscles in the immobilized area. This 
applies whether it is a fractured leg in an above-knee plaster, a fractured femur in a Thomas’s 


splint, a fractured spine in a plaster jacket, a fractured wrist in a below-elbow plaster, or 


a fractured elbow or humerus in an above-elbow plaster. The essential treatment, apart 
from reduction of the displacement of bones, is to teach the patient active exercises and to 
make certain that he carries them out regularly at hourly intervals throughout the day for 
about five minutes each time. It is equally important when splints or plasters have been 
discarded to teach active exercises by which to regain mobility of joints, always encouraging, 
cajoling, and persuading the patient to do them hourly throughout every day until functional 
recovery is complete. 

During the First World War Sir Robert Jones planned remedial workshops for this stage 
of rehabilitation. The centre at Roehampton deservedly gained wide repute. The demands 
of war have always stimulated the advance of medicine and surgery: as for example the 
development of nursing under the direction of Florence Nightingale in the Crimean War; the 
control of disease and treatment of wounds by Ambroise Paré; the development of antisepsis 
and asepsis by Pasteur and Lister; the development of antibiotics by Fleming and Florey; 
the progress of anesthesia in Edinburgh and Boston; and advancement of the treatment of 
bone injuries by Hugh Owen Thomas, Robert Jones, and many of their disciples. 

Early in the Second World War the importance of gaining complete and rapid recovery 
from the injuries sustained by pilots, air crews, and ground staff of the Royal Air Force was 
so great that early active exercises in the hospital wards by rehabilitation orderlies, and 
follow-up treatment with gymnasia, recreation grounds, and swimming pools in special 
rehabilitation centres was soon established. It was my opportunity and great privilege, with 
the enthusiasm of the Director-General of the medical services and the Consultants in 
Physical Medicine of the Royal Air Force to establish these centres. Fortunately the lesson 
was not forgotten immediately after the conclusion of the recent great war, and the Royal 
Air Force medical services still have most excellent rehabilitation centres—the magnificent 
centre at Headley Court being provided entirely by voluntary subscription. This important 
development in the management of patients with severe, serious, and often multiple fractures 
—including for example ten, twenty, or thirty fractures sustained by one pilot—was soon 
ermulated by the Army, the Royal Navy, the U.S. Army, the Australian Forces and the 
Cinadian Forces, and the impetus thus gained has been sustained. 

It must be emphasized that the principle of rehabilitation is to encourage and persuade the 
petient to cure himself. This principle was declared nearly two thousand years ago by 
Galen who said: “‘He cures most in whom most are confident”; and even earlier by Plato 
wo said: “This is the greatest error in the treatment of sickness, that there are physicians 
fc: the body and physicians for the soul, and yet the two are one and indivisible.” The 
Pp inciple of rehabilitation, whether in the earlier stages in hospital wards or the later treatment 
ir special rehabilitation centres, is to encourage active exercises with no passive measures of 
st etching, forcing, and manipulating, and at the same time to let the patient understand his 
d sability, regain confidence and be inspired, always making sure that fears and anxieties 
a > dispelled. and that social problems are solved. Physical exercise alone is not}rehabilita- 
tion; psychological and social treatment is just as important as active physical treatment. 


C -. Basil Kiernander: 

An extremely happy relationship has developed between tne specialties of orthopedic 
8 rgery and physical medicine and has enabled the organization to work very efficiently in an 
a nosphere of unity. This was largely due to the personality of the consultants in Ortho- 
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pedics, Sir Reginald Watson-Jones and Mr. H. Osmond-Clarke on the one hand, and of th 
consultants in Physical Medicine, Sir Morton Smart and Dr. C. B. Heald, on the other 
The R.A.F. was fortunate in having so many pioneer Medical Officers employed in th: 
specialty of rehabilitation and physical medicine. In this connexion I would commen 
on the liaison in the R.A.F. between the physical fitness officers and the physical medicin: 
specialists, by which they co-operate not only in the training and provision of suitably; 
qualified physical training instructors in rehabilitation centres and hospitals, but also in th« 
preventive field in which I am particularly interested. 

In addition to staffing the residential rehabilitation centres, the physical medicine specialists 
of the R.A.F. have to supervise the physical medicine departments of R.A.F. hospitals a: 
well as that of the Central Medical Establishment in London. The field in the rehabilitatior 
centres is still largely orthopedic, although other types of cases are being encouraged, e.g 
up to 5% psychiatric. At the physical medicine departments there is a cross-section of al! 
types of disorders—medical, surgical, gynecological and psychiatric—and this is comparable 
with the experience in a civilian hospital, except that the majority of patients are in the 
younger age groups. In addition to Service personnel the wives and families of regula: 
members of the R.A.F. are looked after medically, and this introduces a broader sphere o! 
clinical experience than would be possible otherwise. Ideally the rehabilitation centres shoud 
eventually be situated within easy reach of the hospitals they serve, as while the atmosphere 
will then be the correct one of recovery the patients will be capable of transfer there from 
hospital at an earlier date than at present, when a long distance may have to be travelled. 
Hence, in addition to speeding recovery and freeing the more expensive hospital bed, it will 
enable the clinical staff of the hospital to visit the patients in the rehabilitation centres and 
assess their progress. 

To-day the residential rehabilitation centres in the R.A.F. are staffed medically by special- 
ists and trainee-specialists in physical medicine under the administrative control of a medica! 
commanding officer. These officers have full clinical control of the patients during thei: 
stay in the centres. They also keep in close touch with the clinicians referring them. They 
supervise both the physical and mental rehabilitation of the patients, and where necessary 
vocational training and resettlement in civilian life. Regular visits are made by the R.A.F. 
orthopedic and other specialists to review their cases, and occasional visits are made as 
required by Mr. Osmond-Clarke, the Consultant in Orthopedics, and myself. 

The importance of early treatment for those patients suitable for admission to the residen- 
tial rehabilitation centres has been stressed by Sir Reginald Watson-Jones as a method of 
cutting down periods off duty after hospitalization and reducing sick leave, from which the 
patients so often return no better. There are an even larger number of patients who have 
minor disabilities which do not necessitate admission to the residential rehabilitation centres 
but who can be kept on duty and helped considerably in their return to normality by correct 
physiotherapy based on active exercises as out-patients, these treatments being carried out 
strictly by appointment to prevent wastage of man-power time. 

The physical medicine department of the R.A.F. Central Medical Establishment offers an 
example of the need for this type of department. 

It was established in 1942, in the first instance primarily for the treatment of minor injuries and 
postural defects of the several thousand air crew cadets at that time stationed in London, but shortl; 
afterwards it expanded to provide a complete diagnostic and therapeutic physical medicine centre for 
out-patients stationed in London or within easy reach thereof. By the early summer of 1944 this 
department had so expanded that a large house in Regent’s Park was converted to meet its needs. At 
that time it was in my charge with the help of the late Sir Morton Smart as Honorary Consultant in 
Physical Medicine, and in addition to the administrative staff we had ten physiotherapists and an 
X-ray Department with its own radiographer. This department was able to deal with some 30 new 
patients a day referred for an opinion, and on the therapeutic side of carrying out treatment for som« 
7,000 patients per annum. The department suffered repeated damage from enemy action but th: 
work never stopped, and morale was boosted by visits from Their Majesties the King and Queen anc 
other members of the Royal Family during this period. Many of the acute minor disabilities of the 
locomotor system were dealt with here and the department, although smaller to deal with the need: 
of the peacetime R.A.F., still continues as a diagnostic and therapeutic centre in the Central Medica! 
Establishment to-day. 


A number of interesting surveys and pieces of original research have been done in this 
department, including on the diagnostic side the use of the first electromyograph employed 
in the R.A.F.; and a study of various methods of dealing with minor injuries was made, 
varying from the wartime use of ethyl chloride sprays to the local injection of hydrocortisone 
at a later date, followed in both cases by early mobilization. A wide variety of pathologica 
conditions were dealt with, including a number of peripheral nerve lesions produced as th: 
result of enemy action, injury from air or other accidents. It is interesting that the firs 
group of patients with poliomyelitis in minor form following serum injections was met wit! 
at this Centre during the war. Since the war other research projects have continued and a. 
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the present time, and indeed for the last seven years, a survey of all the cases of facial palsy 
in tie R.A.F. has been studied with the help of the E.N.T. and neurological specialists. 

the post-war period the training of physical medicine specialists and physiotherapists 
has continued. The R.A.F. is a recognized training centre for the Diploma in Physical 
Mecicine of the Royal College of Surgeons and Royal College of Physicians, the training 
being provided at the rehabilitation centres and the physical medicine department of the 
Central Medical Establishment. Where possible, the trainee specialists are also given 
experience at outside teaching hospitals. Sixteen out of the ninety-five holders of the 
D.Phys.Med. have received their basic experience and training in the R.A.F., and of these a 
number have obtained consultant posts in civilian life while a basic core of physical medicine 
specialists is maintained in the regular R.A.F. Medical Service. The training has proved of 
such value that the R.C.A.F. have now sent over two regular medical officers for two years’ 
training in this subject. 

The R.A.F. now has a physiotherapy training school recognized by the Chartered Society 
of Physiotherapists for their diploma. The new school was opened last month at R.A.F. 
Hospital, Halton, and the Medical Rehabilitation Centre at Chessington, with opportunities 
of obtaining additional experience in appropriate civilian hospitals. In the near future a 
training school for remedial gymnasts is being opened in the R.A.F. also. 

In addition to their work in these various spheres, the medical officers engaged in the 
specialty are encouraged to carry out research and to take an active part in the appropriate 
civilian specialist organizations such as this Section and the British Association of Physical 
Medicine, and to give their services to civilian committees, including working parties of the 
Ministry of Health and committees set up by the Medical Research Council. 


Squadron Leader P. J. R. Nichols: 

The R.A.F. Rehabilitation Units at Collaton Cross in Devon and Chessington in Surrey 
have been functioning continuously since 1946, and up to December 1955 have treated over 
26,000 patients, and it is upon the results of treatment at Chessington and Collaton Cross 
between 1952 and 1955 that this paper is based. 

Fractures of the shaft of the tibia —A total of 353 cases have been studied; 249 patients 
were treated by closed reduction, including 33 with compound fractures. The 104 patients 
treated with open reduction included those with internal immobilization with Kiintscher 
nails, screws, plates and bone grafts. The time for clinical union in this series is directly 
comparable to that recorded by Watson-Jones and Coltart in 1943 (Tables I and II). 


TABLE I.—TIME FOR CLINICAL UNION FOR FRACTURES OF SHAFT OF TIBIA AND FIBULA 





Weeks for union Present series Watson-Jones and Coltart 
Under 12 88 (22-1%) 99 (23-7%) 
12-24 192 (54-4%) 224 (53-7%) 
Over 24 73 (235%) 94 (22-6%) 
TABLE IJ.—RESULTS OF REHABILITATION AFTER FRACTURES OF SHAFT OF TIBIA AND FIBULA 
Regaining Regaining Average Total 
No. of Returned “Good” “Good” Disability 
patients to duty ankle range knee range period 
Closed Reduction 
Simple fractures... 216 95% 95% 99% 25 weeks 
Compound fractures 33 91% 99-:5% 100% 30 weeks 
Open Reduction .. 104 92% 97% 96% 35 weeks 
Total 353 94% 95-75% 983% 28 weeks 


Factors affecting the rehabilitation time.—The period between the clinical union of the 
fr cture and return to duty has been termed “rehabilitation time” irrespective of whether the 
tire was spent wholly or only partly at a rehabilitation unit. 

’14 patients were admitted at least four weeks before clinical union of the fracture of the 
tilia; the average rehabilitation time was eight weeks, whereas the average rehabilitation 
tii ie for the 91 patients admitted after clinical union was twelve and a half weeks. The 
re \abilitation time is very variable and depends on many factors, anatomical, tempera- 


= 
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m ntal, and upon the duty for which the patient must be prepared. However, there are 
th ee clear trends: 

a) The slower the rate of union, the slightly longer the period of rehabilitation required; 
6) Open reduction prolongs rehabilitation time. 

c) The earlier the transfer of patients to the rehabilitation unit before clinical union, the 
orter the “rehabilitation time” (Table ITI). 
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TABLE II].—EFFECT OF TRANSFER TO M.R.U. BEFORE OR AFTER CLINICAL UNION (CASES TREATE! 3Y 
TRACTION EXCLUDED) ON TIME TAKEN FOR REHABILITATION 








Average 
No. of “rehabilitation time” 
patients in days 
Closed Reduction 
Simple Fractures 
Admitted before clinical union .. oo 134 43 
Admitted after clinical union... - 62 78 
Compound Fractures 
Admitted before clinical union .. ae 24 67 
Admitted after clinical union... - 7 106 
Open Reduction (plates or screws only) 
Admitted before clinical union .. _< 56 
Admitted after clinical union... sid 22 114 
All Cases 
Admitted before clinical union .. ~> oa 58 
Admitted after clinical union... “ 91 88 
Total 305 67 


Fractures of the shaft of the femur.—Fractures of the femur present greater individual 
problems in treatment and are thus more difficult to analyse in this type of survey (even when 
the study is confined to fractures of the shaft), as the management of these patients differs 
much from surgeon to surgeon and from case to case. 

80% of our patients with fractures of the shaft of the femur returned to duty, and 80% of 
these patients regained 90 degrees knee bend or more (Table [V). 


Tas_eE IV.—ComPARISON OF RESULTS OF REHABILITATION AFTER FRACTURES OF THE SHAFT 
OF THE FEMUR 
No. regaining Average time of 





No. 90 degrees or total disability 

No. of returned more flexion from injury or 

Type of treatment patients to duty of knee from operation 
Delayed intramedullary nailing .. 16 13 (81%) 13 (81%) 277 days 
Non-skeletal traction ie an 25 18 (72%) 17 (68%) — 
Open reduction and plating. . eF 11 7 (64%) 8 (72%) 
Skeletal traction ~ e a= 17 16 (95%) 16 (95%) - i 
Immediate intramedullary nailing .. 24 20 (84%) 23 (96%) i _—_— 
Total 93 74 (79:5%) 77 (83%) 240 days 


Although there are so many more variables than in the case of fracture of the tibial shaft, 
a simple analysis does show a trend indicating that early transfer to rehabilitation units 
tends to shorten the rehabilitation time (see Table VID). 

Fractures of the head of the radius.—Fractures of the head of the radius constitute 5% o! 
all fractures (Murray, 1940). Most cases are treated conservatively with two or three 
weeks’ immobilization followed by graduated mobilization. Comminuted fractures an: 
those with marked displacement are frequently treated by excision of head or of the fragmen! 

53 cases from Collaton Cross and Chessington are available for detailed analysis in two 
groups: (a) those patients with undisplaced fractures treated conservatively; (b) thos 
treated by total excision (Table V). , 


TABLE V.—COMPARISON OF RESULTS OF REHABILITATION AFTER FRACTURE OF HEAD OF RADIUS 


Average 

Average total No. No. No. No. 
rehab. disability gaining gaining gaining gaining 

No. of time in period in full full full full 
Treatment cases days days extension flexion pronation supinatio 

Conservative 27 31 57 17 21 24 26 
(71%) (77-5%) (89%) (96:5 ° 

Total excision 26 63 69 11 18 20 15 
of head (47-5% (69%) (76:5%) (51-5% 


Our results are compared with figures calculated from the review by Murray (1940) « 
459 cases with an average of two and a half years’ follow-up. In the case of closed reductioi 
the present series gives immediate results as good as those of Murray’s at follow-up, and | 
= = total excision of the head the results are better and with a shorter disability perio 

able VI). 
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Ta3Le VI.—CoMPARISON OF PRESENT SERIES WITH RESULTS CALCULATED FROM Murray (1940) 
% of patients obtaining : 
full movements or with less than Average disability period 
10 degrees of limitation (in weeks) 


Treatment Present series Murray’s series Present series Murray’s series 
Conservative sis im 80% 82% 8 54 
Total excision of head ~ 70% 44% 10 18 


More detailed analysis emphasizes once again the value of early transfer to the rehabilita- 

tion unit. 
SUMMARY AND CONCLUSIONS 

This survey of three disabilities treated at Royal Air Force medical rehabilitation units 
has, in effect, been a study of the rehabilitation of three joints, and three completely different 
sets of circumstances and problems of rehabilitation. 

Table VII shows the saving of time by early transfer to the full-time Medical Rehabilitation 
Units in the three disabilities under discussion. 


Tasit VIT.—SAVING OF TIME IN THE TOTAL DISABILITY PERIOD BY EARLY TRANSFER OF PATIENTS 
TO REHABILITATION UNITS ; 
Average total 
disability % of total 
period (days) Average time _ disability period 
from injury saved by early _ saved by early 
Disability No. of patients or operation transfer (days) transfer 

Fractured Shaft of Tibia 


Closed reduction 196 176 35 20% 
(simple fractures) 
Closed reduction .. $3 31 212 39 18% 
(compound fractures) 
Open reduction a ba 78 223 48 22% 
Fractured Shaft of Femur 
Traction me a 7 42 258 25 10% 
Intramedullary nailing 65 40 203 32 16% 
Fractured Head of Radius 
Closed reduction .. - 24 53 23 43% 
Total excision 2 ae 26 69 17 235% 


It is most important not to become too obsessed by speed of recovery and the times 
involved, for, as Holdsworth (1942) stated, as quoted by Watson-Jones and Coltart (1943), 
“The test of success in the treatment of a fracture is the quality of end-result rather than 
the time taken in achieving the end-result’’. 

in our organization the determining factor in the disposal of the patient is his functional 
capability. Within certain limits patients are retained until optimum recovery has been 
made. Thus variations in treatment are reflected in the time taken to gain specified functional 
results rather than in variations in end-results, and thus comparisons must be mainly related 
to the time factor. 

What are the alternatives to full-time rehabilitation? 

Patients could be retained in hospital; economically a poor solution for the overheads of 
hospitals are considerably greater than those of rehabilitation units. The patients may be 
sent on prolonged sick leave to be cosseted at home and allow their muscles to waste and 
joints to stiffen, to be treated like invalids and lose their morale. Or thirdly they may be 
gi\ en out-patient treatment; but there is no comparison between two or three sessions a week 
in a hospital out-patient department with the five-hours-a-day programme of residential 
re.abilitation in an atmosphere of recovery. 

Ve believe that full-time rehabilitation gives results which are superior subjectively and 
ot .ectively to those obtained by any of the alternatives, and therefore should be more widely 
a\ .ilable. 

‘EFERENCES.—Ho.psworth, F. W. (1942) Lancet, ii, 10. Murray, R. C. (1940) Brit. J. 
Si g., 28, 106. Watson-Jones, R., and CoLtart, W. D. (1943) Brit. J. Surg., 30, 260. 
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S« iadron Leader J. L. Milligan: 

\t Royal Air Force medical rehabilitation units weekly resettlement clinics are held for 
p< ients who are to be invalided. Here their future employment is discussed and where 
pc ssible a trial of work is undertaken, either on the unit or under the auspices of G.T.C. 
V iddon. In these ways a patient may see for himself his suitability for the particular work. 

\ co-ordination visit to the local disablement resettlement officer is then undertaken to 
a: ertain local employment facilities in the desired work. In this way it is possible for a man 
tc go straight into a job of work or a G.T.C. at invaliding. 
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The measure of success of this scheme may be seen in the results of a follow-up which ‘as 
been made over the last five years. 

257 replies have been received in answer to a standard pro forma. The follow-up per od 
after invaliding varies from a few months to four years, the majority are between eight ‘en 
months to two years. 196 or 76% thought the clinic had been of help to them, 34 or 13: % 
were not helped. 9 did not need the help of the clinic and 18 gave no reply. The above fig ire 
of 76% is probably low because it was obvious from some replies that the resettlement clinic 
was not differentiated from rehabilitation as a whole. 

67 or nearly 26% undertook government training courses and a further 16 undertcok 
various types of private training. Only 3 of the government trainees were dissatisfied w th 
the training they received; the complaints were of out-of-date methods or equipment. A 
more detailed survey of patients who have had government training courses has recenily 
been undertaken. Allowances were agreed to be just about adequate, but many prospective 
candidates who were married have been put off courses because of the inadequacy of allow- 
ances. Most trainees pointed out the necessity of finding out the local prospects in their 
trade before undergoing a course. 

Three trainees did not subsequently take up the trade of their training, but all said that the 
courses gave them confidence and independence and were consequently valuable experiences. 
All but one were registered disabled persons and they found no snags in dealing with their 
employers on this account. The majority stated that they were better off as a result of 
their training than they were before entering the R.A.F. or before their disability. 

211 or 83% had no difficulty in finding a job on leaving the unit or training centre. 33 had 
some difficulty, mostly the more severely disabled. 9 were not in work because of their 
disability and only one is in a home for the permanently disabled. 

Of the 244 patients in employment, 193 or 76% were in the same employment as on their 
discharge. The remainder have changed their employment at least once, of these some were 
of a temporary nature while awaiting a training course. 

205 or 81°% were happy about their job and its prospects, of the rest 18 had trouble 
because of a recurrent disability, 11 were not in the work of their choice often because of 
their disability and 10 gave no reason for their dissatisfaction. 

Of their disability, 121 said it remained static, 95 that it was better and 31 that it was worse. 
In 4 the condition was stated to be variable. 

Our main interest lay in the causes for 33 failures, that is to say with those who had 
difficulty in finding work, with a view to eliminating these in the future. Of the 33, 11 had 
difficulty because of chronic relapsing disabilities. These still form the hard core of resettle- 
ment problems and no complete answer has yet been found. Two patients were in districts 
where there was little variety of employment, one a severe poliomyelitis of the (R) arm was 
forced to do labouring, there being no local alternative, and he is now unemployed. The 
remainder was due to insufficient adjustment to a disability. It is difficult to see how human 
error can be completely eliminated in these cases, although increased experience helps. 

Many patients remarked on the inadequacy of local D.R.O. facilities, especially following 
the excellent co-operation and the well-informed nature of the disablement resettlement 
officers who attend the resettlement clinics. This difficulty has been remarked upon with 
reference to the training for disablement resettlement officers in the Piercy Report. In an 
earlier report we quoted that employers were anti-disabled and uninformed, but the more 
recent replies show that this outlook is decreasing. Only one man stated that his employer 
was unwilling to pay him full wages for full work simply because he was disabled. Equality 
for the disabled must still occasionally be the cry. It is obvious from some replies that 1'e 
liaison between doctor, disablement resettlement officer and employer is still not as good « 
it should be; surely the medical profession should lead the way. 

In all cases the mainstay of the resettlement clinic’s success must be the thorough und 
standing of the patient, his disability and his family background, and no one is in a bet 
position to undertake this than the doctor in charge of the patient. This responsibility 
try to accept at R.A.F. medical rehabilitation units, and I trust that we shall continue 
try to improve our successes from 86% to 100%. 


Squadron Leader C. B. Wynn Parry: 

The special features of a rehabilitation centre are the ability to give a full day’s ree.ly 
intensive treatment in an atmosphere of confidence and optimism. It is an advantage to h: \ 
patients with similar disabilities working together, particularly if they can up to a point ie 
with each other in their speed of recovery and draw heart from seeing others with | ke 
afflictions progressing well. The severer the injury and degree of complications, the m: r 
likely is a better functional result with full-time treatment. 

As an example of this I would like to quote the case of a patient who was involved in a mc or 
cycle accident in July 1955, sustaining a fracture of the left femur and a fracture of the left tibia « 1d 
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fibu.a. He also sustained a traction lesion of the sciatic nerve. Five months after injury he was 
transferred from hospital to the centre for full-time rehabilitation. It was decided that he would 
nee’ amputation below the knee because of the non-union of the tibial fracture and the complete 
nerve lesion. Electromyography, however, about five months later showed that there were some 
early regenerative potentials in the calf muscle and also in the anterior tibials. Treatment was 
inteisified involving non-weight-bearing exercises with knee bend and ankle movements, stimulation 
of the denervated muscles and re-education of the recovering muscles. To-day the regeneration is 
such that he has good function in the calf muscle and is now beginning to dorsiflex his toes and ankle. 
He has knee movements of 175-115 degrees. The skin condition is now very good and there is no 
doubt that he will keep his leg. Apart from the obvious benefit of the rehabilitation centre in allowing 
intensive treatment, despite inability of the patient to weight-bear, the effect on his morale has been 
immeasurable. In a centre of this sort he sees other patients similarly afflicted and has such a full 
day’s programme with discussion groups, entertainments, &c., in the evening that he has very little 
time to be introspective. Despite his severe disability he has become highly independent, which is 
after all one of the important aims of treatment at these centres. It is doubtful if the patient’s physical 
and mental condition would have been so good had he not been in a residential centre. 


Severely handicapped patients with poliomyelitis, disseminated sclerosis, hemiplegia, 
paraplegia, and other neurological disorders require retraining in walking, climbing stairs, 
dressing, shaving and other toilet activities, individual and group muscle re-education, 
functional assessment for work and vocational training. 

Such a patient needs the whole range of a rehabilitation centre’s facilities—physiotherapy, 
occupational therapy, hydrotherapy, educational, welfare and retraining. Not only are 
these manifold aspects of the patient’s recovery difficult if not impossible to cater for in a 
hospital but the day-to-day observation of progress which is so vital to successful rehabilita- 
tion and resettlement is out of the question. The atmosphere engendered by a team approach 
and the detailed attention to myriad small points in treatment and retraining which make 
so much difference to the patient’s life are not easily given except in a special centre. 

The facilities of a rehabilitation centre are no better exploited than in the treatment of 
severe hand injuries, a subject which is somewhat neglected as a whole but is one of obvious 
importance. Some illustrative cases follow: 


Patient F. J. put his right hand through a window while sleepwalking in June 1955 and severed all 
the structures in front of the wrist. 

Eight days later secondary suture of all the tendons and the median and ulnar nerves was performed. 
One month later he was admitted to the rehabilitation centre. On arrival he presented with a 
virtually solid wrist held at 30 degrees palmar flexion, no movements in the m.p. joints, a dry scaly 
completely anesthetic hand, very eedematous and an unhealed wound. The patient was a motor 
fitter, this was his right hand and so the best possible function was essential. 

One month after starting rehabilitation he had regained 15 degrees wrist movements but the wrist 
scar was thick and firmly adherent. The arm was held in elevation, in a sling to counteract the 
cedema for the first month. Active exercises, electrical stimulation, light craft work and four sessions 
of oil massage to the scar made up a very full day. 

At two months after nerve suture, stretching began in earnest. 


In our experience the type of stiff wrist and fingers due to severe lesions such as these with 
gross tendon adherence at the wrist and resulting flexion deformities of the fingers do not 
improve with simple active exercises and normal use alone, some form of passive therapy is 
essential. Manipulations are, of course, completely contra-indicated as they produce more 
damage and deformity than before. Long-continued slow stretch is the treatment of choice 
for this type of stiffness. 


In the early stages, a plaster splint is moulded on to the patient’s hand, being applied from just 
below the elbow to beyond the finger tips on the palmar surface. The splint is applied immediately 
after maximum passive correction of the deformity and worn during the day when not undergoing 
treatment and at night. These splints are changed twice a day in the first two to three weeks, then 
ily, then every other day and eventually once a week, at this stage the splint only being worn at 
tht. The whole aim of this intensive stretch is to retain every degree of increased movement won 
the treatment sessions. 

After six weeks’ treatment there was 45 degrees palmar flexion and 10 degrees dorsiflexion, a full 
ssive range of the i.p. joints when the m.p. joints were flexed but a 70 degree deformity in m.p. 
tension. 

By three months, a full range of wrist movements was restored and there was only a 10 degree 
sion deformity of the i.p. joint. The scarring and adherence were almost gone and the hand was 
king in good condition. Lively splints were made to prevent deformity and encourage function 
1 the workshops and in normal use (Smythe and Wynn Parry, 1955). The nerves recovered at the 

e expected of neurontmesis and a full programme of re-education started. This included two 
» If-hour sessions of individual muscle exercise, and pattern re-education in the physiotherapy 

partment, a wide variety of games and craftwork in the occupational therapy department, such 
: basketry, leatherwork, and carpentry. Metal work and job re-education came later when sensation 

d functional recovery allowed. In all, he spent nine months at the Unit and when discharged was 

le to undertake all the duties of his trade as motor fitter. 

On review fifteen months after injury, his sensation was almost completely normal, all muscles 
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except third and fourth interossei were working well. His grip was 1 Ib. less than the other hand a id 
the only things he could not manage with ease were very fine manoeuvres such as putting a split ; in 
into a hole, but this was improving all the time. 

There are a number of features in this type of case that deserve comment. The gross adherer ce 
and stiffness and flexion deformities that inevitably arise in a severe lesion require full-time vi :y 
carefully graded intensive attention, the recovery of power and fine function necessitates extens: -e 
re-education. 

Such patients need constant encouragement best afforded by a centre where others wi h 
the same disability are being treated. It must be stressed that the best results in our experience 
demand really detailed and closely supervised therapy. Choice of work activities in the 
various stages of recovery must be carefully matched against what muscle action is present 
and sensory hyperesthesia. It is no good expecting a man to handle a screwdriver if it 
causes unpleasant hyperesthesia throughout the hand, as commonly happens in recoveriig 
nerve lesions. With very few exceptions these patients never regain good function if sent 
back to work in the hope that they will rehabilitate themselves. These patients require 
full-time intensive rehabilitation for months on end. 

The second example of a hand injury I would like to give is that of a patient who sustained extensive 
burns of the hand in an aircraft crash as well as to face, legs and shoulders. Skin grafting was 
carried out five and twelve days later and he came to the centre 2/12 after the accident. The backs 
of both hands were covered in thick tough scars, such that there was no flexion in the fingers and 
10 degrees palmar flexion only (Fig. 1). A full programme of oil massage several times a day, 








after burns. 


Fic. 2.—Range of flexion after seven months’ treatment. — 
Same case as Fig. 1. 





O.T. exercises, active assisted movements was carried out. During the course of treatment he twic: 
returned to hospital for excision of scars and webs with thin split grafts. 
9/12 after the accident he had virtually normal hands and was able to return to full duty (Fig. 2). 


It has been my purpose to suggest that for a certain type of patient, a full-time intensive 
regime of treatment in a special centre offers the best opportunity for the best function: 
results. Whether a day or residential centre is best or fuller use of hospital facilities depend 
so much on the district, work available, patient’s domestic background and many othe 
factors. But the choice is unimportant compared with the principle of the service offered. 

It is our opinion that for patients who would materially benefit from such treatment, mor 
centres should be established. Perhaps local industry might make work available to thes 
centres so that patients undergoing rehabilitation might earn by productive work arrange: 
where possible to increase function of the particular limb, on the lines pioneered by Vauxhalls 

There would be immense practical difficulties in such a scheme but as people will continu 
to suffer from locomotor disorders, ride motor cycles and put their hands through window 
it might be worth making a start. 
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JOINT MEETING No. 1 


Section of Orthopedics with Section of 
Physical Medicine 


Chairman—E. STANLEY EVANS, C.B.E., F.R.C.S. 
(President of the Section of Orthopedics) 


[October 18, 1956] 


DISCUSSION ON THE PRESENT POSITION OF MANIPULATIVE 
TREATMENT 


Sir Reginald Watson-Jones: It is intended that this discussion should exclude such manipu- 
lative treatment as is concerned with the reduction of dislocations and displaced fractures, 
and that it should be limited to other types of manipulative treatment. There are five 
groups of cases to be considered: (1) Mobilization by manipulation of joints seriously stiff 
after injury or prolonged immobilization in plaster; (2) joints with minor strain in which 
manipulation may be needed for local adhesion formation; (3) osteoarthritic joints in which 
symptoms may sometimes be relieved by manipulation and stretching of the associated 
adhesions; (4) manipulations of joints of the spine for adhesions or prolapse of interver- 
tebral discs; (5) minor manipulation which is to be regarded as part of the psychological 
treatment of a patient with a functional disorder superimposed on minor physical disability. 


(1) Manipulation of seriously stiff joints.—For at least fifty years it has been known that joints 
seriously stiff with massive adhesion formation react badly to manipulation under anesthesia, 
and still more badly to repeated manipulation day by day. Although it is true that such 
manipulations stretch or tear adhesions the sero-fibrinous exudate of the manipulation gives 
rise to still more stiffness. This is shown most clearly when the metacarpo-phalangeal and 
interphalangeal joints of the fingers are stiff after injuries of the hand and wrist. The 
greater the force that is applied the greater is the stiffness of the joints. The essential treat- 
ment in these cases is the patient’s active exercises repeated hourly throughout the day with 
no more passive aid than by the patient himself and certainly not by forcible stretching 
by a physiotherapist or forcible manipulation under anesthesia by a surgeon. Physiother- 
apists at their meetings always deny that such forcible measures are used, but in fact they 
ar, even up to this very day. Hardly a week goes by without me seeing a patient with stiff 
rgers whose joints are being made still more stiff by such measures. 

The same is quite obviously true of the injured elbow. Ordinarily a supracondylar 
fr cture of the humerus, or fracture of the head of the radius, or even simple traumatic 
sy 10vitis will always regain a normal range of movement if the joint is left to itself; whereas 
th» joint becomes steadily more stiff if manipulative treatment is used. The recovery of 
mvement is of course slow, and if patients with such injuries are referred to a physical 
m dicine department very few physiotherapists can go on resisting the temptation to push 
or force the joint. The answer is that no patient with stiff fingers or stiff elbow after injury 
sl ould be referred to a physical medicine department at all, and that no more should be done 
th in to instruct the patient in his own active ordinary use of the joints. 

=xactly the same is true of the shoulder that is stiff after a dislocation of the joint or after 
p: ri-arthritis with adhesion formation. Many surgeons are afraid of immobilizing a dis- 
lc cated shoulder-joint for four weeks, especially in elderly patients, because of their fear of 
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permanent stiffness; but it is by reason of their fear, and the vigorous manipulative measur °s 
they use, that the joints remain stiff. _No matter what the age of the patient, a dislocation f 
the shoulder can be immobilized quite safely with the limb bandaged to the trunk for fo r 
weeks provided that thereafier active exercise alone is relied upon. So it is of the shoulder th t 
becomes stiff from peri-arthritis and peri-articular adhesions. I was amazed at the almc.t 
universal despair shown at a recent meeting of the British Orthopedic Association as to t!e 
c 
Ss 
1 
t 


prognosis of stiffness of the shoulder from this cause. The fact is that their dismay aro e 
only from the unduly forcible manipulative measures that had been used. If the patient 
instructed in the necessary active exercises repeated hourly throughout the day and is sec: 
week by week, or month by month, just to give encouragement, a normal range of moveme:; 
is regained within about three to six months. 

This principle applies also to the knee-joint that is stiff as a result of immobilization in 
splints or plaster for several months. Many surgeons are unwilling to use the most excellent 
operation of arthrodesis of the hip, which gives brilliant results, because of their fear of stif!- 
ness of the knee; but here again if active exercise is relied upon to the exclusion of forcibie 
manipulation, and the patient is encouraged sufficiently often, an almost normal range of 
movement is nearly always regained. If the knee-joint is stiff in consequence of a fracture 
of the shaft of the femur which has necessitated immobilization for some months the danger 
of forcible manipulation is still greater because the quadriceps muscle has become adherent 
to the bone at the site of fracture, and if the joint is manipulated there is a considerable 
danger of fracture of the patella, or avulsion of the ligamentum patella, or tearing the inser- 
tion of the quadriceps muscle from the patella. Of all the hundreds of stiff fingers, stiff 
elbows, stiff shoulders and stiff knees that I see after injury or long immobilization I do not 
manipulate more than two or three a year, and even then only with great caution. 


(2) Manipulation for adhesions after simple strains of the joint.—Twists of the knee-joint often 
strain the medial or lateral ligament or the coronary attachment of the menisci, and although 
the essential treatment is always restoration of muscle control of the joint by static quad- 
riceps exercises there is a small proportion of cases in which pain and local tenderness remain 
as a result of minor adhesion formation which can be relieved if the joint is gently manipu- 
lated under an anesthetic and the tibia fully rotated on the femur in each direction. 

Similarly, after minor sprains of the ankle, adhesions may remain especially on the lateral 
side between the malleolus and tarsus and recovery is accelerated by a gentle manipulation 
under anesthesia. There may be adhesions around the tarsal joints from which recovery can 
be accelerated by gentle manipulation. When the toe-joints have become somewhat sti!! 
in the clawed position, active exercise is again the basic treatment, but gentle manipulation 
consisting entirely of traction with flexion of the joints may be beneficial; especially is this 
true of minor degrees of hallux rigidus. Traction should be applied until a sulcus or dimple 
of skin is evident at the level of the joint; while the traction is maintained the toe is gently 
dorsiflexed. 

Some years ago Sir Herbert Barker demonstrated to the British Orthopedic Association 
at St. Thomas’s Hospital a series of thirty or forty cases treated by manipulation, and althoug)) 
nearly every knee-joint with torn cartilage, hip-joint with arthritis, shoulder-joint wit! 
recurrent dislocation, and very many other of the cases he manipulated under anesthesia wei 
subsequently operated upon, he did achieve considerable success in patients with hallu 
rigidus, and also those with tennis elbow in whom the joint was stretched in the direction « 
cubitus varus with the forearm first supinated and then pronated, the patient’s own acti\ 
exercise being relied upon thereafter. 


(3) Manipulation of osteo-arthritic joints—Many surgeons advocate manipulation und 
anesthesia of osteo-arthritic joints, but curiously almost all limit such manipulations t 
osteo-arthritis of the hip-joint. Surely such treatment is entirely wrong. Degenerati\ 
arthritis of the hip, which occurs so commonly in middle-aged and elderly patients, is eviden« 
of wear of the joint. The important measure is that the patient should learn to use tl 
joint within the limit of tolerance of activity and not force it beyond that. What goc 
purpose is served by over-driving and over-straining a hip-joint by manipulation rather thi 
encouraging the patient to use the joint with his ordinary activity and recreation within i 
limit? Forcible manipulation of osteo-arthritic hip-joints never gives more than temporat 
relief and, indeed, commonly aggravates the degenerative change. The same is true « 
osteo-arthritis of the intervertebral joints of the spine which need protection from over-u 
and not force. 


(4) Manipulation of the spine for low back pain and prolapsed intervertebral discs.- 
Great success has been claimed by Cyriax and others in the treatment of low back pain bt 
traction-manipulation repeated quite frequently and without any anesthetic. It is tri 
that if an intervertebral disc is prolapsed a manipulation of this type may replace it wit 
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dr..matic success; but it is also true that such manipulation may increase the displacement 
so that whereas the patient can walk into the department he has virtually to be carried out 
on a stretcher. In earlier publications such manipulation was said to cure low back pain 
because it corrected sacro-iliac subluxation; now the same manipulation is acclaimed because 
it is supposed to correct prolapse of a disc. The fact of the matter is that it is a harmful 
procedure no matter what the source of the low back pain may be, whether sacro-ileitis, 
ear'y ankylosing spondylitis, prolapse of a disc or, as in quite a number of cases that I have 
seen, tumours of the sacrum, tuberculous disease of the sacro-iliac joint or tuberculous 
disease of the lumbar intervertebral joints. Simple bed-rest and then the protection of a 
corset achieve far greater success than any type of manipulation. 


(5) Manipulation as an aid to psychological treatment.—Every patient, no matter how 
mentally stable and psychologically sound, who has a source of pain develops some degree 
of psychological reaction by which the pain may be increased especially when miserable, 
depressed or worried. The common error is to ascribe this to a purely functional disturbance 
without recognizing the underlying organic disorder. Nevertheless, these functional 
manifestations are so common, even in the most normal of us, that firm handling, encourage- 
ment and reassurance are needed. Sometimes an anesthetic with gentle manipulation of the 
affected area assists in the recovery. 

There is a centre north of London where apart from insistence on a diet little more than 
orange juice, a procedure known as “bloodless surgery” goes on. The patient is placed on 
an operating table and draped with towels; the surgeon scrubs up and dons cap, mask and 
sterile gloves and then places his hands over the site of pain but never in fact even touches 
the patient. That is quite probably the best form of manipulative treatment: the more 
constantly that a physiotherapist can be persuaded to treat a patient without touching, the 
more certainly will the patient be cured. 


Dr. H. A. Burt: 


| shall confine my remarks to discussing the value of manipulative treatment in 
rheumatoid and osteo-arthritis and in the frozen shoulder. 


RHEUMATOID ARTHRITIS 


Two erroneous beliefs about rheumatoid arthritis persist: The first is that rheuma- 
toid arthritis is a disease which “‘burns itself out’ in a matter of a year or two; the 
second is that it is wrong to manipulate a rheumatoid joint while the disease process in it is 
active. Some even go so far as to advise against manipulation unless the sedimentation 
rate is normal. 

With regard to the belief that the disease is self-limiting it is admittedly true that there are 
cases which become inactive within a few months. On the other hand, there are a great 
many patients in whom activity continues for years and sometimes indefinitely. It is my 
experience that manipulation may be of the greatest importance for some patients in this 
long-term group. If manipulation is delayed until the disease is inactive not only is valuable 
time lost, but the technical difficulties become greater, the procedure is more tedious and 
painful for the patient, and the results are not so good. 


The wrist.—It is very rarely safe or proper to be dogmatic about indications for treatment 
in any disease but I believe there is one absolute indication for manipulative treatment in 
rh-umatoid arthritis, namely, in the patient whose wrists are becoming fixed in a position 
of palmar flexion. With the wrist in this position not only is a satisfactory grip impossible, 
but the likelihood of ulnar deviation of the fingers is very greatly increased. Indeed, I was 
br >ught up to believe that a patient who developed a fixed dorsiflexed wrist in the early 
st-ges of the disease never developed subsequent ulnar deviation. 


\ young man developed rheumatoid arthritis in the summer of 1949 and was admitted to University 
C. lege Hospital in June 1950. At that time both wrists were warm, swollen and flexed and it was not 
pc sible to straighten them, let alone put them into a position of dorsiflexion. His sedimentation rate 
w: 525 mm. (Westergren). He was manipulated under anesthesia in July and again in August 1950, 
an | finally in October 1951. On each occasion the wrists were put into plaster after the manipulation 
an | the patient was ultimately fitted with moulded leather wrist supports. In the X-ray taken in 
IS 5 there is considerable disorganization of both wrist-joints and complete ankylosis of the carpus. 
H. is, nevertheless, able to do light engineering, and his grip is as strong as my own. 


t is most unlikely that this satisfactory state of affairs would have come about without 
nipulation, or if manipulation had been delayed until the disease became inactive. 
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The knee.—Another indication for manipulative treatment which is almost as import 
as the last occurs in patients with fixed flexion of the knee which persists or deteriorates 
spite of physiotherapy, injections of hydrocortisone or splints. 

The technical difficulties of manipulation in such circumstances may be great. W 
long-standing disease, and particularly in elderly patients, the results are often disappointii ; 
Nevertheless manipulation is usually justifiable, provided that little is done at a time and t 
manipulation repeated at intervals. Frequently at the first attempt nothing seems to ha 
been achieved but if the procedure is repeated a week later it is often much easier and ; 
significant increase of joint movement is obtained. 

The co-operation and willingness of the patient are essential when a number of manipu- 
lations are contemplated. This co-operation is only likely to be maintained when anesthe: ia 
is good, plasters, if applied, are comfortable, and post-operative pain properly controlled 
with analgesics. In fact, with such manipulations, doing only a little at a time, post- 
operative pain is seldom a serious problem. 

I am not convinced from my own experience that injection of hydrocortisone at the time 
of manipulation is of value; I think it may in fact add to the immediate post-operative pain. 





The foot.—\t is common for patients with rheumatoid arthritis to complain of pain and 
discomfort in the feet. If this pain is analysed it will be found in the majority of cases that 
it does not arise primarily from the arthritis. Rather is it of the same nature as chronic foot 
strain and arises from the ligaments around the mid-tarsal and less commonly the sub-talar 
joints of the foot. The importance of mobility in the joints of the foot has frequently been 
emphasized. It is, as Wiles points out, the key to the problem in certain types of pain{ul 
feet. ‘A supple foot’, says Wiles (1955) ‘“‘whatever the habitual posture, seldom causes 
serious trouble, but a stiff foot, whether it is stiff because of an unresolved sprain, arthritis 
or contraction of the ligaments, is liable to become painful when subjected to strain.” (For 
a full account of foot strain, Bankart, 1932, should be consulted.) 

The only satisfactory method of treating this condition is by manipulation and the results 
in a large majority of cases are excellent. The results are in fact usually as good as those of 
manipulative treatment for foot strain due to other causes. It is often unnecessary to use an 
anesthetic and satisfactory results follow repeated mild manipulations carried out in the 
out-patient department. When manipulation of the mid-tarsal and sub-talar joints is 
performed it is safe to apply a greater force than can be used in the case of other joints. This 
is in keeping with the belief that here we are dealing with a chronic ligamentous strain rather 
than an inflammatory condition of the joint. 

After manipulation regular physiotherapy is necessary and it is important that passive 
movements, in particular those NoT under voluntary control, should be given. 


OSTEO-ARTHRITIS 


Passing to osteo-arthritis I shall first discuss mobilization of the patella in osteo- 
arthritis of the knee, and second, the use of traction and distraction in osteo-arthritis 
of the hip. 


The knee.—In osteo-arthritis of the knee, particularly in those cases where there is 
superadded traumatic arthritis or peri-arthritis, mobility of the patella is diminished and th 
peri-articular structures in the infra-patellar region are often extremely tender and sometime 
swollen. Gradual progressive manipulation without an anesthetic, will often mobilize th 
patella and, in consequence, the range of movement of the knee increases. It is sometime 
useful to combine this procedure with injection of the tender peri-articular structures wit! 
4% lignocaine or a mixture of lignocaine and hydrocortisone. 


The hip.—In osteo-arthritis of the hip temporary improvement in the mobility of the joii 
can often be quite painlessly produced without anesthesia in the following manner. TI! 
patient lies supine on the couch and traction is exerted in the long axis of the limb; altern: 
tively momentary traction is applied with the hip held in about 50 degrees of flexion with t! 
knee at aright angle. Such manipulation is a useful adjunct to treatment with sling exercise: 
it should always be performed whenever lignocaine or hydrocortisone is injected round th 
joint. 

FROZEN SHOULDER 


I shall end with some observations on manipulation in the painful non-arthrit 
shoulder with limitation of movement—the so-called frozen shoulder. Admitted 
this is a controversial subject. It has been stated that manipulation must infli 
further damage on periarticular structures, producing increased inflammatory reaction an 
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pain, and possibly further restriction of movement. It is undeniable that this sequence of 
events may occur, but it can usually be avoided if movements during manipulation are 
rig:dly restricted to traction combined with rotation. 

Forced abduction should never be carried out; this movement aggravates the condition 
because during its execution there is nipping of the already inflamed bursa, tendons or 
capsule between the greater tuberosity of the humerus and the under-surface of the 
acromion. 

It is my experience that once the frozen shoulder becomes painless, movements steadily 
and surely return of their own accord. As a rule, therefore, manipulation of the painless, 
stit?, shoulder is unnecessary and, incidentally, may bring about return of pain. There are 
a few occasions when manipulation to improve movement is justifiable, as, for example, in 
the case of the manual worker where limitation of shoulder movement imposes a definite 
handicap at work. 

The chief indication for manipulative treatment with the frozen shoulder is persistent pain. 
Manipulation should always be considered in cases where pain is increasing in spite of 
adequate treatment, and especially if nocturnal pain is becoming more severe. 

in my experience the injection of hydrocortisone into the shoulder at the same time as the 
manipulation has not resulted in improvement. There is, however, one situation in which 
injection of hydrocortisone combined with lignocaine and hyalase is undoubtedly helpful 
and that is the substance of the pectoralis major, a muscle which is very frequently tender 
and tight in this condition. I now give this injection as a routine whenever I manipulate 
a painful shoulder. 


REFERENCES 
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Dr. Guy Beauchamp: 


rhe position of manipulation to-day is very much what it has been for the last fifty years. 
Those who practise it are satisfied with the results, those who will not or cannot manipulate 
condemn it. It is a fact that with the well-known manipulators in the past, whether they 
have been bone setters, osteopaths, or medical men, the world has beaten a path to their 
door. Sir Herbert Barker, Blake of Charterhouse Square, Bennett of Leamington, Nicholas 
of Cavelaire, Sir Morton Smart, Marlin and Mennell here in London, are names that spring 
to mind. The manipulator himself finds this a most satisfying work. Results follow with 
great speed in the majority of cases and are accepted by the patient with great enthusiasm. 

Manipulators fall into three groups: 


(1) Orthopedic surgeons; (2) Medical orthopedists; (3) Osteopaths and the subsidiary 
group of chiropractors. 


The techniques of these groups differ widely, by reason of the development of their craft. 
Orthopedic surgery had its ancestry in bone setters. Medical orthopedists developed 
manipulation against the background of physiotherapy; osteopaths, the first to practise 
spinal manipulation, derive from the teaching of Dr. Andrew Still, himself a qualified medical 
practitioner. His teaching was that in manipulation of the spinal and sacro-iliac joints lay 
the sovereign method of relieving symptoms. It is not necessary to dwell upon the theories, 
bit it is important to recognize that the teaching in good osteopathic colleges is excellent; 
anatomy and physiology receive as much attention as in medical school, and the hours of 
p tient learning of techniques might well serve as a reminder of the inadequacy of the young 
d ctor to compete in the field of spinal or other manipulation. It is not an art that can be 
acquired in six easy lessons, nor will it be learned adequately until some parallel system of 
tciching is adopted. There is decreasing divergence between certain trends in physical 
niedicine and osteopathic teaching. It would be all to the good if the principle that “‘struc- 
ture governs function” were accepted. Indeed what argument can be used against this 
pinciple ? 

So much for the manipulators. Now what of the manipulated? I have recently assessed 
3 0 consecutive patients, who had been referred specifically for manipulation, after examina- 
tion and diagnosis by their own doctors. Some had had other forms of treatment but most 
h -d arrived with an established diagnosis and treatment by manipulation had been asked for 
b» the patient or advised by his doctor. We can see therefore the type of case for which 
n anipulative treatment is likely to be sought. 

The first interesting point was that with a great number manipulation was chosen as the 
i itial treatment, whereas ten years ago they would have already run the gamut of physio- 
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therapy. This is a great advance, and it is certain that the teaching and writings of Menn: 
and Cyriax have been largely responsible for this. 

There was a predominance of females over male, 58°% female, 42% male, and less th: ; 
half (151) complained of low back pain, and of these only 43 could be positively diagnosed 
intervertebral disc propulsions. These figures do not support the contention that mo 
backache is due to a disc lesion. In this number of disc lesions there was no disproportic 
between male and female, but in the other groups where backache was due to other caus: 
there were twice as many females as males. Sacro-iliac strain accounted for 59, the femal 
predominating by 10°6% over 6°3% males. 

The next largest groups were those complaining of pain in the neck and shoulder girdl-. 
Cervical spondylosis accounted for 66 of these, 10°, male and 8% female. 

The next largest group in this division was of derangement of the occipito-atlantal and 
atlanto-axial joints, occurring without spondylosis or other recognizable pathology. The:e 
accounted for 18% of the total; 5-4% male and 12:9% female. This group is one of the 
most fascinating and rewarding in the manipulative field and although it has received scaiit 
attention in the past, manipulation is the only satisfactory treatment. The signs and 
symptoms are characteristic. Limitation of mobility in varying degree, pain referred to 
occipital, frontal or parietal area, hemicrania, hypertension, tinnitus, giddiness, alteration 
in the special senses and profound fatigue being the usual manifestations, and occurring in 
variable degree and combinations. Treatment by manipulation is easy for the patient in 
the majority of cases; though the technique is tricky a single treatment may suffice and effect 
an immediate cure. So-called idiopathic hypertension is closely linked with this group and 
of the 350, 5 patients with hypertension presented themselves for treatment. Some of these 
had recognizable mechanical disabilities, the correction of which was effective in relieving 
their hypertension. Where no derangement was found, hypertension was unaltered by 
treatment. 

It is certain that where a subluxation occurs imbalance of muscle action must occur and 
there then follows a reduction in the blood supply to the malfunctioning tissues. There 
will also be increasing loss of function and of elasticity. Avascularity may extend far beyond 
the affected area and be responsible for most of the subjective symptoms of these conditions. 

It is my belief that all patients who have manipulative treatment need exercises afterwards. 
It was the late Sir Morton Smart who said that manipulation without exercises was useless. 
This I think is a little exaggerated, but it serves to drive home the necessity of such after- 
treatment. Massage and heat play no part at all in recovery after manipulation; it is for the 
most part a waste of time and money and often greatly delays recovery. 

In none of these 350 patients was any anesthetic used, nor would it have been particularly 
safe to manipulate under anesthesia the occipito-atlantal and atlanto-axial subluxations. 
The manipulative thrust is made with the patient in the sitting position, the head of the patient 
is extended and the thrust is an upward and backward screw movement. Considerable 
force is used through a minute distance and is certainly not to be used without some voluntary 
positional control. Occasionally and especially in children, where fear or pain are dominant, 
it may be necessary to use an anesthetic for upper cervical joint lesions, but the majority o! 
treatments can be made without anesthesia. 


Pn mew DD 


Dr. A. T. Richardson: 

Although pain referred from spinal structures is one of the commonest symptoms com 
plained of by patients attending orthopedic and physical medicine departments, it is in onl: 
a few that a causative lesion can be demonstrated with any certainty. For the remainder ai 
extraordinary number of diagnoses and treatments have been suggested. Formerly when 
fibrositis and other terms, implying at the most a non-specific inflammation of various sof 
tissues, were popular, no more than the application of harmless analgesics and heat seer 
indicated. In contrast the diagnosis of prolapsed intervertebral disc, which is now frequent! 
applied to any spinal pain of undetermined origin, so frequently in fact that it is rapid! 
becoming devoid of any pathological implications, suggests a specific mechanical derange 
ment. This has led not only patients but also medical practitioners to enquire about th 
possibilities of manipulative replacement of “slipped discs”. Many of the doctors, to judg 
from some of the 36 letters which followed an article by Cyriax (1955) are remarkabl 
enthusiastic about this form of treatment. 

In theory, manipulation can be effective in relieving pain caused by replaceable displace 
ments and by fibrous adhesions in and around a joint or attached to a normally mobil 
structure. Unless one of these conditions exists and can be diagnosed and unless it can bt: 
ensured that manipulation will have the desired effect without producing any harmft 
results, it is not indicated. 
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hese criteria would seem to be satisfied in only a limited number of the patients afflicted 


en wth pain of spinal origin who attend hospital as out-patients. Thus, while the diagnosis of 
less th: a vertebral disease can be firmly made on the basis of the typical clinical and radiological 
mosed 5 appearances, there are no displacements or adhesions to manipulate, except, perhaps, 
hat mc.t following fractures. As regards painful disease of the intervertebral joints, while ankylosing 
oportica spondylitis has typical clinical and radiological signs, degenerative joint disease of the spine 


generally has no characteristic clinical signs and is such a common radiological finding in 





radon : the older age group that it is difficult to relate it to pain in any particular case. Exceptions 
j to this are, first, in the uncommon event of degenerative disease of the cervical neurocentral | 
or girdle. aid apophysial joints occurring as part of a primary generalized osteo-arthritis. In this ; 
event, as is the case with osteo-arthritis of the peripheral joints, manipulation is not often 
ntal and called for except when mobilizing exercises have failed to restore mobility. The second / 
. These occasion when pain can be related to degenerative changes is when it is associated with 
1e of the symptoms of pressure on nerve roots or spinal cord. Here manipulation is fraught with risk 
ed scaiit by virtue of the fact there is no way of protecting the already damaged spinal cord or . 
gns and nerve roots from increased damage by manipulation. ates 
erred to The remainder of cases of spinal pain are made up of a group which has little variety in 
Iteration symptoms, no specific signs, equivocal X-rays and negligible pathology and which, therefore, 
irring in as I have said, attracts many diagnostic labels. However, within this group the clinical 
atient in entity of acute lumbago, acute cervical pain and perhaps acute dorsal spinal pain are recog- 
nd effect nized. The essential features are pain of acute onset, often recurrent, which is produced by 
oup and movement of the relevant part of the spine which is held rigidly. There are no symptoms 
of these or signs of cord or nerve root pressure and X-rays show no more than loss of the spinal 
relieving curve or perhaps the usual degenerative changes if the patient is in the older age group. 
ered by While the exact nature of the lesion or lesions causing these syndromes is a matter of 
; controversy, there is an increasing body of opinion which associates them with mechanical 
cur and abnormalities of the intervertebral joints. Particularly in favour of this concept is the 
There occasional occurrence of pain of fulminating onset and equally sudden remission, which 
beyond suggests a mechanical derangement and not an inflammatory state. As to the type of articular 
ditions. derangement, some stress the importance of the apophysial joints, and infer nipped synovial 
rwards. fringes, loose bodies or subluxation in these joints (Crisp, 1952), but to most the intervertebral 
useless. disc is the root of all evil. The theory that intervertebral disc lesions are the common cause 
h after- of acute spinal pain of this type is largely based on the fact that in some cases pain eventually 
for the radiates in root distribution, is accompanied by signs of nerve involvement and so presents 
the accepted clinical picture of intervertebral disc degeneration. If, in fact, the lesion of 
icularly acute spinal pain of this type is a mechanical derangement of the apophysial joints, manipu- 
“ations. lation would seem the only form of direct attack on the lesion and should be harmless. _ If, 
patient in fact, the underlying lesion is disc degeneration the place of manipulation is more debatable. 
derable However, whether it be considered that the pain is due to disc prolapse with bulging of the 
luntary posterior ligament and perhaps dural pressure (Cyriax, 1945) or displacement and impaction 
minant. of a nuclear sequestrum (Armstrong, 1952), if it is believed that these can be replaced by 
ority of manipulation without the risk of damage to nerve tissues, the treatment would seem justified. 
The ztiology of chronic spinal pain in which no definite and significant lesion can be 
demonstrated is even more speculative. Some cases derive from trauma, others from 
recurrent acute attacks, and in yet others postural abnormalities or degenerative articular 
changes seem to be responsible. Psychological factors are constantly present and sometimes 
dominate the clinical picture. It follows that the theoretical indications for manipulation 
Ss com are even more difficult to define, but it would seem reasonable that where loss of spinal 
in onl: movements has occurred and has not been restored by mobilizing exercises manipulation 
der ar riay be indicated, the object being to stretch or break any fibrous adhesions or capsular 
y when contractions contributing to the immobility and pain, and not for psychological reasons! 
us sof Whatever the theoretical considerations for manipulation, widespread acceptance of this 
t seer form of treatment must depend upon results. It has been argued that manipulation of the 
juent! © ine is so often carried out by lay practitioners that some patients must benefit in some way 
rapid! «ad indeed we have all seen patients, even doctors, who appear to be reliable witnesses and 
range \ ho state their symptoms have been relieved by manipulation. However, it is equally 
yut th ‘ommon to meet patients who trace the onset of their symptoms to manipulation or who 
jude ‘ ate they have had more pain, often of root distribution and accompanied by paresthesiz, 
rkabl « ¢., following this form of treatment. Reference to the literature shows that opinions on 
inal manipulation range from that of Cyriax (1955) who states that unilateral scapular 
splace « ching associated with pain on moving the neck can be relieved in 99% of cases by one or is 
nobil vo sessions of manipulation and that “in backache manipulative treatment, without 4 
can b: 1esthetic, is usually successful” to Charnley (1955) who in discussing acute lumbago and 
armft iatica does not recommend manipulation at all, although he states “the sequestrum type 7 
f lumbago is the one which has sometimes been relieved by manipulation”. The more i 
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general view is perhaps that expressed by Coltart and Osmond-Clarke (1955) who state ‘‘..e 
have found that quite a few cases of acute low back pain with fixation (lumbago) can ie 
relieved immediately by single manipulation without anesthesia if seen early enough” and 
similarly Wiles (1955) discussing acute lumbago states ‘“‘manipulation is a simple method cf 
treatment and relieves many acute attacks almost at once” and discussing acute stiff neck 
says ‘‘an attack can usually be terminated quickly by manipulation”’. 

Unfortunately only one controlled investigation into the place of manipulation i1 
spinal pain, in fact in backache, has been published, by Coyer and Curwen (1955). They 
treated alternate cases either by manipulation or by bed-rest with a lumbar pillow and 
analgesics, rejecting only those showing root pain, signs of nerve root pressure, or 
X-ray changes other than congenital abnormalities or degenerative changes. The design 
of the experiment has been criticized and doubt over the final result in 16 patients of the control 
group of 76 has reduced the statistical significance of their figures, nevertheless, three con- 
clusions would seem to be justified from their results. First, that with the bed-rest reginie 
this type of backache remits within a few weeks. Thus, they were able to discharge 50% of 
their control cases pain free at the end of one week, 60% at the end of three weeks and 
at six weeks only 28% had symptoms. Second, they recorded no adverse effects followirg 
manipulation of 76 patients although this manipulation was carried out in some instances 
by physiotherapy students. Third, that while the results of manipulation were better than 
those produced by bed-rest alone, their results do not support the claim of the uncritica! 
enthusiasts that manipulation is the panacea for all backache. Finally I must emphasize 
the necessity for X-rays before manipulation particularly in view of the amount of this 
treatment being carried out by general practitioners who have no access to X-ray facilities. 
Occasionally serious lesions of the spine present as acute neck pain or lumbago without 
neurological involvement; the manipulation of them can be disastrous. 

I conclude, therefore, that on theoretical grounds and from published results for what they 
are worth, the conditions for the effective and harmless use of spinal manipulation are 
likely to exist in the early stages of acute spinal pain in which no neurological signs and 
symptoms are present and X-ray shows no significant disease. There may also be a case for 
manipulation of the chronically painful spine with immobility in which no specific lesion can 
be found and where mobilizing exercises have failed. However, the need for an adequate 
investigation into this form of treatment is obvious and until this has been done I feel the 
creation of enthusiasm for this form of treatment in the ranks of physiotherapists is to be 
deprecated. I have no doubt that analgesics, bed-rest, corset or neck collar and various forms 
of physiotherapy remain the mainstay of treatment of spinal pain. 
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The Incidence of Primary Hepatic Carcinoma in Cirrhosis 


By R. G. F. PARKER, M.D. 
Bernhard Baron Institute of Pathology, London Hospital 


It will be argued in this communication that in England malignant change complicates 
cirrhosis oftener than is generally.appreciated. The last detailed report on the subject from 
this country was that of Stewart (1931), who found primary hepatic carcinoma in 3-41 % of 
all cirrhotics (or in 7:3°% if slighter cases were excluded). Since then there have been only 
passing references to suggest that the incidence in England, and in Europe generally, may in 
fact be considerably greater than this. 

It is important to the thesis which is to be developed here that criteria for the pathological 
diagnosis of cirrhosis should be clearly defined. There has been a strong tendency in recent 
years (see, for instance, the Report on the Fifth Pan-American Congress of Gastroenterology, 
1956, Lancet, i, 377) to accept only those lesions in which the normal lobular pattern of the 
liver has been replaced by nodules of regenerated parenchyma separated by a more or less 
well-developed reticulum of fibrous tissue. Disorganization of normal lobular architecture 
is the essential feature of cirrhosis, fibrosis being fundamental only to the extent that it 
contributes to this. It follows that minor grades of hepatic fibrosis with a normal lobular 
pattern should not be called cirrhosis. This definition of cirrhosis has a sound theoretical 
basis (Parker, 1956); it also has the great practical merit that it brings into close accord the 
clinician’s and the pathologist’s concepts of the condition. One is bound occasionally to 
encounter borderline lesions in which the normal lobular pattern has not been entirely 
destroyed: these, however, are nearly always incidental—and often unexpected—findings 
at necropsy, although in some cases of post-necrotic cirrhosis (the healed yellow atrophy of 
older writers) —there may be some retention of lobular pattern in the regenerated parenchyma 
even though in other respects these cases may be both clinically and pathologically fully 
ieveloped examples of cirrhosis. 

In all but one of the hepatic carcinomas accompanying cirrhosis in this series the diagnosis 
‘’ malignancy was established by the presence of extrahepatic metastases or of invasion of 
cins within the liver (frequently both these features were found). In the single exception 
t rested upon cytological atypicality alone. 

In Table I are analysed all cases of primary hepatic carcinoma coming to necropsy in the 
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BLE I.—CLASSIFICATION OF PRIMARY HEPATIC CARCINOMA, (LONDON HospitTaL, 1919-1955) 
Number associated © Number occurring 


Morphological category Total with cirrhosis in males 
L .ver-cell carcinoma ‘ 32 27 (84-4%) 29 (906%) 
FB le-duct carcinoma: 
hilar in 11; peripheral or multinodular in 6. . 17 1 (5-9%) 11 (64-7%) 
} stologically doubtful carcinoma... ‘cl 3 1 _- 1 — 
\ ixed liver-cell and bile-duct carcinoma .. 1 1 — 1 _— 
Total 53 30 (566%) 42 (79-:2%) 


yndon Hospital from 1919 to 1955. There were 53 such cases among 17,732 necropsies, 

incidence of 0-30°%%, which is not unusual (Berman, 1951; Meyer, 1954). In other 
spects, too, the figures in Table I could be matched in whole or in part by those of many 
evious reports. Thus the high incidence of cirrhosis as an accompaniment of liver-cell 
rcinoma is well known, as is the fact that most patients with this type of carcinoma are 
en. Of 30 carcinomas associated with cirrhosis in this series, 27 were in males. Although 
is striking differential sex incidence is well recognized, its implications have not always been 
preciated. 
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In Table II the problem has been approached from the opposite viewpoint, namely t e 


TABLE II.—INCIDENCE OF CARCINOMA IN CIRRHOSIS 


Total Number with carcinoma 
All cases of cirrhosis diagnosed at wigan 184 30 (16:3 %) 
Fatal cirrhosis os ae ne 134 25 (18:6%) 
Incidental cirrhosis .. or Fa a 50 5 (10-:0%) 


incidence of primary hepatic carcinoma in a series of cirrhotics. In the years 1919 to 195., 
184 cases of cirrhosis came to necropsy at the London Hospital, and in 30 (16-3 %) of the e 
there was malignant change. This is a figure some four times greater than the lower of tho-e 
given by Stewart (1931), or than that usually accepted in the American literature (Gall, 1956). 
When one considers only those cases in which cirrhosis was more or less directly the cause 
of death (termed fatal cirrhosis in Table II) the incidence of carcinoma is even higher, 
namely 18-6%. 

The sex incidence of carcinoma complicating cirrhosis is considered in Table III. It wi!! 


TABLE III.—CARCINOMA AND CIRRHOSIS—SEX INCIDENCE 
Total Number with carcinoma 


All cases—males a = ee ne 114 27 (23:7%) 
All cases—females_ .. i x - 70 3 (4:3%) 
Fatal cirrhosis—males nm ws as 74 22 (29:7%) 
Fatal cirrhosis—females o ms “<a 60 3 (50%) 
Incidental cirrhosis—males ~ i 40 5 (12-5%) 
Incidental cirrhosis—females ne me 10 0 -- 


be seen that malignant change occurs among male cirrhotics far more frequently than 
among females, the respective percentages for fatal cirrhosis being 29-7 and 5. In the series 
as a whole, 23-7°% of males developed hepatic carcinoma. 

In Table IV cases of fatal cirrhosis are divided on an etiological basis. Incidental cirrhosis 


TABLE IV.—CIRRHOSIS AND CARCINOMA—/ETIOLOGICAL CLASSIFICATION 


Fatal cirrhosis Number with 
A.tiological category Total number carcinoma 
Cause undetermined a “a 61 10 (16-4%) 
Post-hepatitic cirrhosis .. 36 1 (2-°8%) 
Post-necrotic cirrhosis in 25 (a history 
of hepatitis in 15 of these); Laénnec’s 
cirrhosis in 11 
Alcoholism 30 10 (33:3 %) 
Hzmochromatosis 2 2 —- 
Primary biliary cirrhosis 2 0 — 
Fanconi’s disease 1 1 - 
Chiari’s syndrome 1 | - 
Cinchophen poisoning Ne | 0 — 
Total 134 25 (18-6%) 


has been excluded from this analysis because of relative inadequacy of the clinical records. 
It will be seen that even in fatal cirrhosis there was a substantial number of cases, nearly one- 
half, in which there was no reliable clue to the etiology of the hepatic lesion. Post-hepatitic 
cirrhosis accounted for about a quarter of the total, and in this group the incidence o! 
carcinoma was very low. Although the criteria adopted for including lesions in this categor) 
were fairly strict, it is apparent that the diagnosis was not equally well established in al! 
cases. The only example of primary hepatic carcinoma in this group occurred in a man o! 
60 with Laénnec’s cirrhosis and a history of jaundice forty years previously. - It cannot o! 
course be proved that the jaundice and cirrhosis were causally related. There are in th« 
literature examples of post-hepatitic cirrhosis complicated by carcinoma (Walshe and 
Wolff, 1952; Sheldon and James, 1948), but the figures cited here, taken with those o! 
Stewart (1931) suggest that malignancy rarely supervenes upon this type of cirrhosis. The 
rather higher proportion of females in the post-hepatitic cases than in the series as a whole 
may have a bearing on this. More important perhaps is the relatively short duration ot 
post-hepatitic cirrhosis (or at least of those cases in which the diagnosis can readily be made) 
In the 15 examples of post-necrotic cirrhosis with available clinical data included in Table 
IV, the average interval between the initial attack of hepatitis and death from cirrhosis was 
only three years. 
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jn chronic alcoholism, on the other hand, the incidence of carcinoma in this series was very 
high, namely 33-3%. In comparing alcoholic and non-alcoholic cirrhosis a figure of this 
maznitude was liable to occur by chance in only 1 of every 25 samplings. But after allowing 
for the fact that 24 of the 30 alcoholics, including all those with carcinoma, were males, the 
possibility of this difference having occurred by chance was raised to about 1 in every 7 
samplings. It is quite possible therefore that the high incidence of malignant change among 
the alcoholics of this series merely reflected the sex incidence of alcoholic cirrhosis. The 
supposed high incidence of liver cancer in hemochromatosis may have a similar explanation, 
for hemochromatosis is very largely a disease of males. Warren and Drake (1951) deduced 
from the literature that this incidence was 18-9°%, a figure which they considered to be more 
than four times that for cirrhosis in general; this figure is, however, appreciably less than 
that for males in the present series. 

Finally an explanation must be sought for the differences between the figures set forth here 
and those in previous reports on the subject. It may well be that many of these differences 
are apparent rather than real, being due to use of the term cirrhosis for minor degrees of 
hepatic fibrosis without disruption of lobular pattern and without the clinical picture of the 
disease. It is claimed, however, that there are geographical variations in the liability of 
cirrhosis to undergo malignant change (Report of Conference on Liver Cancer, 1956, Lancet, 
ii, 782). In North America this liability is said to be lower than in Europe; but there is in 
the literature some evidence to the contrary. Thus Edmondson and Steiner (1954) found 
hepatic carcinoma in 4:5 °% of all cirrhotics, but in 19% of advanced atrophic cirrhosis. The 
corresponding figures of Wilbur et a/. (1944) are 10-5 and 14-2%. Figures in excess of 10% 
are also given by Loesch (1939) and McNamara et al. (1950). Thus it may well be that 
uniform standards for the diagnosis of cirrhosis would result in similar figures for both 
America and Europe. Carcinoma as a complication of cirrhosis in tropical countries will 
not be discussed here. 

SUMMARY 

Primary carcinoma of the liver was present in 16-3 % of 184 patients in whom cirrhosis had 
been diagnosed at necropsy. When only those patients actually dying of hepatic disease 
were considered, the incidence of malignant change was 18-6%. Corresponding figures for 
male cirrhotics alone were 23-7 and 29-7% respectively. 

Post-hepatitic cirrhosis is seldom complicated by primary hepatic carcinoma. Its high 
incidence in alcoholic cirrhosis and in hemochromatosis may depend on the fact that most 
patients with these diseases are males. 
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Pseudocholinesterase in Early Infancy 


ty H. LEHMANN, M.D., Ph.D., F.R.I-C., JOSEPHINE Cook, M.B., B.S., D.C.H., 
and EL!ZABETH RYAN, B.Sc. 
St. Bartholomew’s Hospital, London 


PSEUDOCHOLINESTERASE 

‘SEUDOCHOLINESTERASE iS an enzyme present in the serum which destroys acetylcholine in 
vito. It is not identical with the true cholinesterase of the red cells which hydrolyses 
ac: tylcholine at physiological concentrations. We determined the activity following Jones 
an. Tod (1935) and McArdle (1940) by incubating serum with acetylcholine and a NaHCO, 
bu ‘er in a micromanometer. On hydrolysis of acetylcholine to choline and free acetic acid 
on: mol of CO, is liberated from NaHCO, for each mol of free acetic acid, and the CO, is 
meisured manometrically. According to McArdle (1940) one unit of enzyme equals one 
ll of CO, liberated by one ml. of serum in one minute at 37° C. Our normal range in adults 
Ils 5-125 units with a mean of 85 units. 
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NORMAL PSEUDOCHOLINESTERASE LEVELS IN ADULTS, CHILDREN AND INFANTS 


It is well known that the normal pseudocholinesterase level shows great individual variat:9n 
in adults, although it remains very stable from day to day in any one individual (Vereb: ‘y, 
1936; Hall and Lucas, 1937; Antopol et al., 1937; McArdle, 1940; Sawitsky ef al., 19-8; 
Callaway et al., 1951; Kaufman, 1954). There is in adults no correlation between age id 
pseudocholinesterase level. The normal level in children is not as well defined as that of 
adults. Rather high values have been reported in children by McArdle (1940) who in 40 
normal adults found a range between 51 and 121 units with a mean of 78, and in 20 childien 
aged between 7 and 15 years observed a range between 71 and 166 units with a mean of 105 
units. Although there is a considerable overlap between the values found in the two groups 
the overall difference is statistically significant. Hodges (1956) compared 52 healthy aduits 
and 70 healthy children aged 3-10 years. The number of high values was greater among ‘he 
children, but the differences were not significant statistically. Our own experiences are ihe 
same as those of Hodges. In contrast to children where the pseudocholinesterase leve' is 
if anything higher than in adults, low enzyme activity has been reported in newborn infants 
by Faber (1943) and McCance et al. (1949). Stead (1955) mentions that he has found the 
pseudocholinesterase level of the neonate at times to be as low as 40% of the adult mean 


LIVER FUNCTION AND PSEUDOCHOLINESTERASE LEVEL IN THE NEWBORN 


It is now accepted that a low pseudocholinesterase level can be an indication of lowered 
liver function. McArdle (1940), Wescoe et al. (1947), Kaufman (1954) and Hunt and 
Lehmann (1956), among others, have demonstrated the changes of pseudocholinesterase 
level with improvement or deterioration of liver function. It occurred to us that the low 
pseudocholinesterase level found at birth might be related to incomplete development of 
liver-cell activity—just as functional immaturity of the liver cell has been held responsible 
for the physiological hemolytic jaundice of the newborn, the liver at birth being thought to 
be unable to metabolize an amount of bilirubin arising from red cell breakdown with which 
it would easily cope at a later age. 

Mollison and Cutbush (1949) injected 5 mg. of bromsulphalein per kilogram of body 
weight into healthy adults and found that the liver removed 98% of the drug from the blood 
stream within one hour. In newborn infants receiving the same dose there was an average 
retention of 15% of the dye two hours after the injection. These results were interpreted as 
an indication of an immaturity of the excretory function of the newborn liver. They were 
in support of earlier work of Herlitz (1926) who also had described an abnormal brom- 
sulphalein retention in the newborn, but they contradicted the observations of Salmon and 
Richman (1943) who had failed to do so. Yudkin ef al. (1949) tested the bromsulphalein 
excretion in infants from 8 hours to 8 days old and found a higher proportion of norma! 
values above the age of 4 days than below that age. 

To obtain exact information on the pseudocholinesterase levels of infants seemed to us 
valuable not only for theoretical reasons but also from the practical point of view. In the 
diagnosis of neonatal hepatitis it is important to know what constitutes an abnormally low 
level in infants. Mollison and Cutbush (1949) and Yudkin ef al. (1949) had not found a 
correlation between the degree of failure to excrete bromsulphalein at birth and the sub- 
sequent rise in bilirubin levels. ‘We had hoped that the pseudocholinesterase level at birth 
might perhaps serve as a measure predicting the failure to metabolize bilirubin later on. 


RESULTS 


We examined 87 cord bloods of which 43 were obtained at St. Bartholomew’s Hospital and 
the remainder from Queen Charlotte’s Maternity Hospital. It will be seen from Table | 


TABLE I.—PSEUDOCHOLINESTERASE AND BIRTH WEIGHT 


Weight Mean Range Mean 

Ib. Number (units) units) Number units) o 
2-3 y 55 35-104 ) 

3-4 10 55 37- 81 > 43 59 +15 
4-5 24 62 34-— 93} 

5-6 16 62 36— 86 

6-7 13 55 38- 71 29 59 + 13-3 
7-8 9 66 38-110 

8-9 6 16 41-101 15 70 £222 


Pseudocholinesterase levels in newborn infants. 






that many values were below those considered normal in adults. The mean value was high r 
the greater the birth weight, but with all birth weights the lower range extended below t! 2 
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nor nal adult range. In 61 of the 87 children definite information could be obtained on the 
dui.ition of gestation, in addition to that of the birth weight. Table II shows that there was 


TABLE II.—PSEUDOCHOLINESTERASE IN INFANTS 


Mean Range 
Age Number (units) (units) o 
At Birth 
Premature si 30 59 35-104 +16°6 
Full term .. iS 31 66 38-110 +17:2 
1-4 weeks... ‘9 10 86 60-105 +159 
4-8 weeks... i 14 94 68-150 +21-9 


no difference when cord bloods of 30 premature and 31 full term babies were compared. Of 
the premature babies 6 had been born after a pregnancy lasting less than 30 weeks, and 24 
after one lasting 30-35 weeks. There was also no difference in the results obtained in these 
two groups of premature infants. Table II also shows that in contrast to the newborn the 
pseudocholinesterase level in infants aged 1-8 weeks was within the range considered normal 
for adults and that in the group aged 4-8 weeks there was a number of children with a level 
higher than normal adult levels. 

In view of the wide individual variation a much larger number of infants would have to be 
investigated to obtain statistically significant data supporting a rise of pseudocholinesterase 
level within the first few weeks of life. We decided therefore to examine the enzyme levels 
over the first weeks of life in 22 infants individually. These had been born at full term with 
a normal birth weight and were not jaundiced. Fig. | illustrates the results; the values 
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Fic. 1.—Serial observations on pseudocholinesterase level in 22 normal 
infants during the first weeks of life. 


ob‘ tined at birth (but not those obtained later) are also included in Tables I and II. It will 
be een in Fig. 1 that 8 of the 22 infants showed levels of 55 units and below at birth, and 
the the highest level was 104 units. With one exception, where at birth and just above nine 
we: ks later the level was 104 units, all infants examined after one month showed a higher 
en: yme concentration than at birth. Within the second month of life all of 20 infants seen 
we 2 found to have levels within the normal range. Furthermore whereas at birth only three 
= es of 22 had been above 90 units, within the second month of life 13 of 20 were above this 
ev. | 


he samples obtained at birth were cord blood, and those obtained later were capillary 
ble od. Fig. 1 illustrates that the change from the enzyme concentration at birth to that 
see. later was gradual and could not be due to a difference between cord and capillary 
ble od. It will be seen that in one instance the level rose from 38 units at birth to 44 units 
aft: r two and to 60 units after nine days. 


—— 2 
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Unfortunately no correlation between pseudocholinesterase level at birth and subsequent 
rise of bilirubin level was found. On the other hand our observations allow the sugges: on 
that except for the first few days of life a low pseudocholinesterase level can be takei to 
be pathological in infants as well as in adults. This conclusion has helped us on sev ral 
occasions in the diagnosis of jaundice in infants, and has so far never failed us. 


CONCLUSIONS 


The pseudocholinesterase level was measured in the serum of 87 newborn infants. Whe: 2as 
in adults the normal range is 55-125 units, the range in the newborn was 34-110 units. There 
was no difference between premature and mature newborn infants, and no correlation could 
be found between pseudocholinesterase level at birth and subsequent rise in bilirubin level. 

In 24 normal infants aged 1-8 weeks the range was 60-150 units, and the low pseudo- 
cholinesterase level at birth is correlated with an immaturity of liver function as previously 
demonstrated by the measurement of bromsulphalein excretion. 

Serial observations were made on 22 infants. 8 of them at birth had pseudocholinesterase 
levels lower than would be considered normal in adults. All values were normal when the 
infants were re-examined later on. Whereas only 3 of the infants had at birth a pseudo- 
cholinesterase level above 90 units, 13 such values were found in 20 infants re-examined 
within the second month. 

It is suggested that after the first few days of life an abnormally low level of pseudocholin- 
esterase can be considered pathological. 


ACKNOWLEDGMENTS 


We should like to thank Dr. C. F. Harris and Dr. A. White Franklin for permission to 
investigate infants under their care and Dr. G. H. Lathe for sending us sera from infants under 
examination for jaundice in the Bernhard Baron Laboratories at Queen Charlotte’s 
Maternity Hospital. 


REFERENCES 

ANTOPOL, W., TUCHMAN, L., and SCHIFRIN, A. (1937) Proc. Soc. exp. Biol., N. Y., 36, 46. 

CALLAway, S., Davies, D. R., and RUTLAND, J. P. (1951) Brit. med. J., ii, 812. 

Faser, M. (1943) Acta med. scand., 114, 59. 

HALL, G. F., and Lucas, C. C. (1937) J. Pharmacol., 59, 34. 

HERLITZ, C. W. (1926) Acta pediat., Stockh., 6, 214. 

Honces, P. J. H. (1956) Proceedings of the World Congress of Anesthesiologists, Scheveningen, 
The Netherlands, 1955. Minneapolis. 

Hunt, A. H., and LEHMANN, H. (1956) Clin. Chem. 2, 251. 

Jones, M. S., and Top, H. (1935) Biochem. J., 29, 2242. 

KAUFMAN, K. (1954) Amn. intern. Med., 41, 533. 

MCARDLE, B. (1940) Quart. J. Med., 9, 107. 

McCance, R. A., HUTCHINSON, A. V., DEAN, R. F. A., and Jones, P. E. H. (1949) Biochem. J., 45, 
493. 

MOLLIson, P. L., and Cutsusn, M. (1949) Arch. Dis. Childh., 24, 7. 

SALMON, G. W., and RICHMAN, E. E. (1943) J. Pediat., 23, 522. 

Sawitsky, A., Fircu, H. M., and Meyer, L. M. (1948) J. Lab. clin. Med., 33,5203. 

Steap, A. L. (1955) Brit. J. Anesth., 27, 124. 

VEREBELY, T. VON (1936) Klin. Wschr., 16, 11. 

Wescoe, W. C., Hunt, C. H., RIKer, W. F., and Litt, I. C. (1947) Amer. J. Physiol., 149, 549. 

YUDKIN, S., GELLIS, S. S., and LAPPEN, F. (1949) Arch. Dis. Childh., 24, 12. 








I4 


ibseq..ent 
ugges' on 
taker to 
yn sev ral 


Whe? eas 
is. There 
ion could 
bin level, 
/ pseudo- 
reviously 
inesterase 
when the 
| pseudo- 
>xamined 


Jocholin- 


lission to 
nts under 
narlotte’s 


veningen, 


m. J., 45, 


549. 











~ -_ Proceedings of the Royal Society of Medicine “— 


Section of Surgery 
President—Eric A. Crook, M.A., M.Ch., F.R.C.S. 


[November 7, 1956] 


Posi-Traumatic ‘*Tumour’’ of Stomach.—J. T. CHESTERMAN, F.R.C.S. 

This patient, a well-built man aged 29 and a fitter erector by occupation, fell prone some 
12 {t. off scaffolding and while lying on the ground, a 15-cwt. metal container rolled across 
the left lower chest, pinning him down. 

| first saw him some eight hours later when his presenting symptom was dyspnoea. He 
had a tension pneumothorax on the left side but no fracture or other obvious gross lesion. 
The tension pneumothorax could not be relieved for more than one hour or so by needle 
aspiration so an intercostal catheter was inserted. However, some hours later he suddenly 
became breathless again so a little barium was given by mouth and a further X-ray film 
taken which showed the stomach and intestine herniated into the left thoracic cavity. Also, 
he developed hematuria and right-sided renal pain. 

At thoracotomy (6.2.54), the stomach, parts of the small and large intestine were reduced, 
the spleen was removed on account of a tear in the upper pole, which, however, had not bled, 
and the diaphragm was sutured. No gross lung lesion was found. Recovery was unevent- 
ful and the patient returned to work fourteen weeks later. 

Seven months after the accident he started suffering from acid regurgitation only when 
lying down and after taking certain foods such as pastry and plums, but by a year later 
posture alone was the determining factor in the occurrence of regurgitation. This did not 
bother him much until two and a half years after the accident, when vomiting started to take 
place at any time and in any position and was associated with epigastric cramp, perspiration, 
throbbing in the head and trembling in the legs. Relief only occurred after vomiting about 
5 oz. of what appeared to be gastric juice. (Routine blood and urine analyses showed 
nothing abnormal.) 

A Ba meal examination suggested a lesion in the fundus of the stomach (see Fig. 1). 
Gastroscopy showed hypertrophic folds 
running towards the fundus but was not 
conclusive. A diagnosis of benign tumour 
was made. 


Operation (16.10.56).—The stomach was 
approached through the old thoracotomy 
incision and a localized mass felt through 
its wall exactly opposite to an area of dense 
non-vascular fibrous union of the fundus 
of the stomach to the diaphragm. The 
stomach was freed and the “tumour” 
excised. Recovery has been uneventful 
and the patient can now take normal diet 
and remain in any position without discom- 
fort (7.11.56). 


Pathological report.—*A piece of gastric 
mucosa. Does not look markedly neo- 
plastic but the muscle tissue seems abund- 
ant. Histological examination shows an 
intact but rather hypertrophied mucosa. 
Beneath this is a mass of normal-looking 
smooth muscle. It is not encapsulated 
and merges into the surrounding tissue. 
} ' Groups of sympathetic ganglia are identi- 

Fic. 1.—Barium meal showing localized  fiable in the interstices. This suggests to 
r uscular hypertrophy of the fundus of the me that this is not a true leiomyoma but 
* omach at the site of adhesion to the diaphragm. _a localized hypertrophy.” 


Ba ir, AP RAS. 





CONCLUSION 
his appears to be a localized muscular hypertrophy of the stomach at the site of a fibrous 
un on with the diaphragm which gave rise first to incompetence of the cardia and later, 
int rmittent obstruction. 
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Neurofibroma of the Sacral Plexus.—R. S. HANDLEY, O.B.E., F.R.C.S. 

A woman of 25 complained that since the age of 10 she had suffered intermittent “elect: ic” 
pains shooting down her left leg sometimes reaching the great toe. They were worse if she 
were constipated or if she lay on her left side. The pains had recently increased to the p: int 
of being a considerable nuisance. No orthopedic cause for the symptom was found by ‘ ‘r. 
Philip Kerr, F.R.C.S., who referred her, but he had discovered a mass in the pelvis. 

Full examination showed no abnormality except for the pelvic mass, which was cle: rly 
extra-rectal, fixed to the side wall of the pelvis, smooth, rubbery-hard, and apparently abut 
the size of a flattened hen’s egg. Palpation of it per rectum caused the tingling pain down ‘he 
leg of which the patient complained. A sacral plexus neoplasm, probably a neurofibroina, 
was diagnosed. 

With the patient in a steep Trendelenburg position, the peritoneal cavity was opened by a 
low left paramedian incision. The upper half of the tumour was easily seen. The periton- 
eum over it was incised and it was enucleated by blunt dissection, mostly with the finver. 
Venous oozing was checked by a pack, followed by implantation of gelfoam. Apart from 
a small hematoma, recovery was uneventful and the symptoms were completely relieved. 

The specimen was a faintly lobulated tumour, measuring 3 in. by 2 in. by 1 in. and sections 
showed a typical, fairly cellular neurofibroma. 


Traumatic False Aneurysm of the Posterior Tibial Artery.—E. C. B. BUTLER, F.R.C.S. 

Male, aged 21. Four months before admission, patient had sustained a fractured right 
tibia and fibula which had been treated by plating. For six weeks there had been increasing 
swelling and aching of the right calf. 

On examination.—There was good union of the fractured bones, and an obvious swelling 
of the right calf which had a bruit on auscultation. Arteriogram confirmed the presence of 
a large aneurysm arising from the posterior tibial artery. 

11.1.56: A vertical incision was made down the back of the calf splitting the gastrocnemius 
and soleus muscles. A large false aneurysmal sac was found over which was stretched the 
posterior tibial nerve. When the clot had been cleared away a small hole was seen in the 
posterior tibial artery; this was still patent and pulsating. The posterior tibial artery was 
ligated. Directly under the site of the injury to the artery was the point of a screw. The 
wound was sutured with drainage. The patient made a good recovery and had excellent 
arterial circulation to his leg. 

Comment.—(1) The injury to the artery may have occurred at the time of operation or 
it may have been due to gradual erosion of the posterior tibial artery by the point of the 
screw. (2) The approach to the aneurysm by splitting the soleus and gastrocnemius muscles 
gave an excellent exposure without damaging the ultimate functions of these muscles. 


Malignant Hemangioblastoma of Liver. Total Excision of Right Lobe of Liver.—RoOpDNEY 
SmitH, M.S., F.R.C.S. 

Mrs. E. P., aged 65. Five months’ history of breathlessness, exhaustion, swelling of 
abdomen, swelling of ankles, pain in upper right abdomen. Examination revealed huge 
irregular enlargement of liver. Liver function 
tests normal. X-ray of chest showed gross 
elevation of right diaphragm. Liver biopsy 
attempted twice. Blood-stained fluid obtained. 
Cholecystogram: No gall-bladder seen. 

Operation 1I(14.10.56).—Upper right para- 
median incision. Huge cystic tumour occupying 
whole of right hepatic lobe. Left lobe appareni!y 
clear. Evisceration, packing and marsupiali 
tion of largest cyst, with piece of wall for biop 
Report: Malignant hemangioblastoma. 

Operation II (1.11.56).—Hypothermia induc=d. 
Right thoraco-abdominal incision. Total excis: »n 
of right lobe of liver (Fig. 1). 

Procedure.—Dissection in the. porta hepa:'s, 
ligation of cystic duct, right hepatic duct, ris nt 
branch of hepatic artery, right branch of por al 
vein. Division of peritoneal attachments of ri: 1t 
lobe. Liver divided between right and left lo‘ es 
with great care in order to secure all right hepe ic 
veins draining into the inferior vena cava ad 

Fic. 1.—Resected right lobe of liver. Preserve the middle and left hepatic vei s 
Dotted area shows line of section between Detached right lobe removed. Abdomen clo: :d 
right and left lobes. with drainage. 
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- , F ogress.—Liver function tests on the fourth post-operative day gave normal values. 
elect: ic Patent has made a good recovery, but a rare complication of hypothermia (venous gangrene 
poe if she of a hand) has led to a longer stay in hospital than expected. : 
r 44 ra (\ detailed report of this case is to be published elsewhere.) 
is. Tne following Cases and Specimens were also shown: 
as cle rly Ossification in a Lipoma of the Thigh.—Mr. G. S. PLAut. Unusual Duplication of the 
tly about Ileum.—Mr. P. T. SAVAGE. Mucus-secreting Carcinoma of the Tleum.—Mr. J. G. JAMIESON. 
down ‘he Ligature of the Inferior Vena Cava during Nephrectomy followed by Complete Recovery.—Mr. 
yfibroina, L.R. LEAsK. Hour-glass Stomach with Pyloric Carcinoma.—Mr. A. R. ANSCOMBE. Massive : 
Recurrent Infected Ventral Hernia.—Mr. K. Owen. ‘‘Retention Cyst’’ of the Colon.—Mr. 
ned by a RicHARD E. SHAw. Gas-filled Pseudo-diverticulum of Sigmoid Colon.—Mr. G. WESTBURY. : 
> periton- Crolin’s Disease in Ascending Colon.—Mr. J. E.S. Scott. Unusual Carcinoma of the Pancreas : 
1e finyer. ina Man of 26.—Mr. RODNEY SMITH. 
art from 
relieved, 
1 sections 
[December 5, 1956] 
cs. 
red right DISCUSSION ON THE PROBLEM OF THE RESISTANT ORGANISM 
ncreasing AND CHEMOTHERAPEUTIC SENSITIVITY IN SURGERY 
- swelling Professor F. Linder (Berlin): In view of the relatively minor changes in operative technique, 
esence of the remarkable progress in surgery, which has been achieved during recent years, seems to 
be largely due to three factors. These are: (1) Improved methods of anesthesia; (2) replace- 
ycnemius ment of blood, fluids and electrolytes; (3) chemotherapy. 
ched the As a result, the operative risk in the commoner operations, e.g. gastrectomies, has been 
en in the lowered, in spite of a higher average age of the patient. Furthermore, the development of 
‘tery was a whole series of new operations, in the thorax, upon the heart and great vessels has been 
w. The facilitated. These three factors, mainly due to Anglo-American medicine, have become 
excellent effective in Germany only since the end of the Second World War. Since these factors 
became operative all over the world within a relatively short space of time, the evaluation 
ation or of antibiotics alone is difficult. 
nt of the In the fight against surgical infections chemotherapy has come close to a triumph. 
- muscles Colebrook in England was the first to treat streptococcal septicemia successfully with the 
cles. sulphonamides of Domagk. Penicillin, developed in this country, was the first effective 
weapon against staphylococci. To-day antibiotics have partially or completely replaced 
RODNEY some Operations, e.g. for early osteomyelitis, and in others they have reduced the risk of 
: operation. But the antibiotics are not free from harmful side effects. As with all drugs, 
elling of we differentiate three groups of reactions: 
led huge : : ; : : , : 
Reaction (1) Toxic reactions—which are avoidable by strict attention to dosage. 
d gross (2) Allergic reactions which, independent of dosage, can lead to anything from a mild 
biopsy skin reaction to death. In 1955 my colleague Goetze was able to collect 53 fatal reactions 
btained. to penicillin alone, from the world literature. 
(3) The third group comprises non-specific side effects, to which belongs the increase in 
t para- resistant organisms. This has led to a breach in our antibiotic defence. Superinfection 
cupying with resistant, or less resistant, organisms, has given rise not only to new therapeutic prob- 
parenily lems, but has unfortunately brought a threat to the life of many a patient. 
upiali’.- | shall give some clinical pictures of resistant strains and superinfection as they occur in 
biopsy. the daily practice of a general surgeon. I shall also discuss the indications for antibiotic 
therapy in surgery, since the indiscriminate use of antibiotics has led to the present state of 
induc d. affairs, making restrictions necessary. 
excis: on \ survey of the surgical bacteriology gathered from non-selected examinations of wounds, 
sputa, pleural aspirates and urine during the last four years in my clinic (Fig. 1) reveals the pre- 
hepa. 's, dominance of hemolytic Staphylococcus aureus, whose resistant strains have set us new 
ct, xi) nt prcblems as everywhere else in the world. The part played by the hemolytic streptococcus is 
f por al infinitesimal in comparison; it has fortunately lost little of its sensitivity and therefore seems 
Of ris at to .e clinically benign. A larger section is made up of Esch. coli, proteus and pyocyaneus, 
eft loi es wh ch belong, as does the tubercle bacillus, to a group of organisms which respond only 
| hepe ic slo vly or incompletely to chemotherapy and often become resistant. About 5% are due to 
ava < d Ca :dida albicans, although this is only rarely a pathological finding, being mainly sapro- 
y 6VEl'S. ph tic; but if antibiotic therapy, especially with tetracyclines, is allowed to disturb the 
n clo: -d eq: ilibrium of organisms, the living conditions of this fungus can be considerably improved. 
Be t known are the ano-genital skin lesions. 
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Surgical bacteriology 1952/56 Rarer, but more serious. ire 
19553 1953154 1954S sa 1952183 1983/54 T95WAS 5586 internal, septicemic mori ‘ial 
smears: 682 9 1082. 3 719 1082. infections, ieee have teen 
seen in practically every or; an. 
% al 20 | ~— We saw a single, severe cas. of 
20 | al ae) pulmonary moniliasis in an 
10 i | adult, who had been treatec for 
weeks with all available «ati- 
° “Steahylocece oureus haomalyl Proteus biotics as his pneumonia vas 
20 ’ 20 slow to resolve. Rupturc of 
%, % bronchopneumonic mon ial 
+--+ , oo S—— abscesses had led to bilateral 
P , O pneumothorax. Thecessation 
Streptococcus haemolyticus Pyocyaneus of all antibiotics and bilateral 
aspiration-drainage brouglit a 
é gradual improvement of his 

5; | TL Serious condition. 
—>———-—__| The existence of chronic 
°F scherichia coli af Monilia albicans —— gy Ry. 4 ‘ ng 
Fic. 1. bronchiectasis, predisposes to 


the appearance of resistant 
organisms. The treatment of these lesions with antibiotics alone is useless in most cases. 
If the attempt is made, superinfection with resistant organisms is almost inevitable. A 
case based on a pinned and infected pseudarthrosis of the femur will illustrate this old 
story. The bacterial flora of this bony fistula was followed up for over two years. At 
first the staphylococcus showed a satisfactory sensitivity to penicillin. This was lost and 
the tetracyclines also failed in the end. The Esch. coli went through the same stages. 
Finally, Proteus vulgaris came along, often in pure culture and was soon resistant to all the 
then available antibiotics and sulphonamides. A cure was achieved only after it was 
possible to eradicate the focus of infection surgically. Another organism, which often 
perpetuates infection after prolonged antibiotic therapy is the B. pyocyaneus. After the 
destruction of the primary infecting agent, this saprophyte can become pathogenic and 
sO maintain the infection—often in pure culture. A typical example can sometimes be 
observed after lung resections with consequent infection’ of the pleural cavity. In some 
cases this pyocyaneus infection can be cured by aspiration and instillation of polymyxin 
B only. 

For the surgeon, the chief problem of bacterial resistance is presented by the behaviour 
of the hemolytic Staphylococcus aureus. As is generally known, its resistance has rapidly 
increased all over the world parallel to the increase in antibiotic therapy. This development 
was delayed in Germany for obvious reasons. In Berlin penicillin was available in un- 
limited quantities only after the end of the blockade in 1949. Thereafter, our staphy!o- 
cocci also rapidly became adapted and by 1955 the sensitivity of staphylococci in our own 
clinic showed a resistance to penicillin and streptomycin in 72% and 60% of the strains 
tested. With tetracyclines, resistant strains were 33% approximately. With erythromycin 
(6%), neomycin (0%) and especially with the new oleandomycin (0% resistant strains) the 
position is still favourable at present. In 1956 the sensitivities to the usual antibiotics ha 
remained unaltered, but the erythromycin-resistant strains have unexpectedly disappear 
We attribute this to our again more frequent use of chloramphenicol, so that erythromyc: 
was used only as a last resort. The regression of bacterial resistance under antibic'i 
rotation-therapy appears as a ray of sunlight in the dark skies of this deplorable chapte-. 

Nowhere has the epidemiological significance of resistant staphylococcal strains been 
followed up more thoroughly or with more success than in this country. Authors like 
Blowers, Colebrook, Hare, Lowbury and Shooter, amongst others, have not only studied 1¢ 
ways of transmission of these germs in hospital, but have also given valuable advice on ‘'1¢ 
prevention of this new plague. Fundamentally it is also our experience that the carrier r te 
amongst the new admissions rises from 30% to 70%, within a few days, even when th: se 
patients have not received any antibiotics. The proportion of nasal carriers among our 0''n 
personnel is shown in Fig. 2. Repeated examinations in 1956 showed a retrograde tenden_ y, 
although, so far, no carriers have received local therapy. Perhaps this can be explained »y 
a simultaneous decrease in the use of antibiotics, to which I shall refer later. 

As a result of the ubiquitous presence of resistant staphylococci in hospital, ender ic 
infections of the most varied localizations are known. First there are the furunculoses of 
the skin, which often cause more suffering to the patient than the initial operation its: f. 
Also post-operative parotitis, which became quite unknown during the first years of ar !- 
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biotic prophylaxis, is coming to the fore 
again. In the course of a single year we 
have observed 14 cases (08% of all 
operations). In the majority, hemolytic 
staphylococci, always resistant to peni- 
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ts SS cillin and often resistant to tetracyclines, 

Penicillin \ 2% SHE were found either in the mouth or in the 

ows 8 pus obtained from incision. 

a oF 66 To The local instillation of neomycin 
and bacitracin into the Stensen’s duct 
of the inflamed gland has been of use 

1955 1956 only in the very early stages of the 
persons: 64 69 disease. Commonly we give parenteral 


FiG. 2.—Nasal carriers of staphylococci amongst OF Oral erythromycin and lately a com- 
hospital staff, Chirurgische Klinik der Freien bination of tetracycline with oleando- 
Universitat Berlin. mycin. In this way we hope to combat 

the resistant staphylococci and also the 
Gram-negative bacteria since we have had four cases with a pure culture of Aerobacter 
aerogenes. Naturally, according to a principle of chemotherapy, success can only be 
achieved if a sufficient concentration of the antibiotic reaches the site of infection before 
sequestration of the gland has taken place. 

The same therapy has been successful in resistant staphylococcal pneumonia. We must 
bear this condition in mind whenever post-operative lung-infiltrations are slow to resolve. 
Not infrequently there is abscess-formation—as in a case we had after a mitral commissur- 
otomy—which can, however, heal completely under conservative therapy. Another super- 
infection with resistant staphylococci is pseudomembranous enterocolitis. This clinical 
picture is not solely the result of antibiotic therapy, as it had been described, as far back as 
1893, by Finney. Nevertheless, this syndrome, as a result of treatment with broad-spectrum 
antibiotics and sometimes also of parenteral penicillin and streptomycin therapy, has 
increased since its first description by Kramer in 1948. According to the simplified explana- 
tion of Poth, antibiotic therapy suppresses the normal intestinal flora, so that strains of 
staphylococci, usually acquired by cross-infection, can grow without hindrance and, through 
the release of their highly poisonous enterotoxin, produce this serious syndrome. In 1955 


Senn collected 83 cases from the world literature, which surely represent only a fraction of 


the actual disaster. Therapy with erythromycin or oleandomycin, by replacement of fluids 
and electrolytes and with ACTH and noradrenaline can save only a small proportion of these 
cases. 

A further serious consequence of the hospital strains of staphylococci seems to be the 
increased rate of wound infections, as reported so frankly from several clinics (Howe; Blowers; 
Shooter). Our own proportion, in 1956, of 2-9° minor and 2-9 % severe infections surpasses 
what we were accustomed to in the pre-antibiotic era. 

Table I shows the distribution of responsible organisms in 30 infected cases after aseptic 


TABLE I.—SENSITIVITY OF ORGANISMS FOUND IN 30 WoUND INFECTIONS AFTER 
ASEPTIC OPERATIONS, 1956 : 
Resistance to 





Sensitivity Penicillin+ Tetra- Neo-  Erythro- Poly- 

Organism No. tests streptomycin cycline mycin mycin myxin 

Stay ivlococcus aureus... 17 12 8 4 —- + —_ 
Stap/iylococcus albus .. 2 1 1 _ — _— _— 

Streotococci 

(1: 2-hemol. str. ] | — _ — — we 
(<) %-hemol. str. | 1 5 _ —_ — — 
(2, Enterococcus 3 2 1 1 a — _ 
(4, Pneumococcus ] | — — —_ —_ — 
Esc’ erichia coli. . 9 9 3 3 o— a -— 
Pro’*us 2 2 1 2 —_— _— 


ope ations, amongst which the staphylococcus accounted for over 50%. The signs of fever 
anc local inflammation were inhibited in a considerable proportion by antibiotic 
pro »hylaxis. 

» much for the present situation, which has given rise to serious problems in surgery also. 
Fo) their solution several measures are required. First there are those directed against the 
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spread of resistant organisms in hospital, which have already been effectively applied in his 
country. The continual introduction of new antibiotics cannot lead to any fundame tal 
change in the situation. Rather it would seem necessary to reduce the present exten of 
antibiotic therapy to reasonable proportions. 

In this connexion, the following is a short survey of the surgical indications for antibi tic 
therapy, as gathered from the literature and personal experience. Fundamentally we -an 
differentiate two types of antibiotic therapy: (1) The prophylactic, and (2) the cura ive 
indications. Since the results of the curative group can be more clearly evaluated, it is shown 
first in Table II. 


TABLE II.—CURATIVE ADMINISTRATION OF ANTIBIOTICS 
(1) Surgical infections 
(a) often without operation: erysipelas, anthrax, osteomyelitis, face furuncle, cellulitis 
(b) as adjunct to surgery: perforated appendicitis, perforated peptic ulcer 
(2) Wound infections after trauma or surgery 
(3) Pulmonary and extra-pulmonary tuberculosis 


(4) Local administration (often combined with systemic administration): 
pyogenic joint infection, pleural empyema, osteomyelitis, contaminated wounds 


There is no doubt that many surgical infections take a more favourable course with modern 
chemotherapy. Nevertheless the old dictum ‘“‘ubi pus, ibi evacua” still holds good. Even 
now osteomyelitis has by no means become a medical disease. In perforation peritonitis 
chemotherapy has, in my opinion, proved of value.. On the other hand, it is interesting that, 
in the treatment of chronic typhoid carriers, chloramphenicol has failed completely, in spite 
of a high sensitivity of the organisms, and in spite of such great success in the acute illness, 
The surgical removal of diseased gall-bladders, on the other hand, gives a cure rate of 90%, 
as prolonged follow-up of 130 cholecystectomized patients has shown in Berlin. In serious 
wound infections only, and after previous sensitivity tests, parenteral chemotherapy should 
be used. 

Table III shows the indications for the prophylactic use of antibiotics. It is in this field 
above all others, that great restraint is essential, as in many hospitals often the greatest 
proportion of antibiotics is given for this reason. 


TABLE III.—PROPHYLACTIC USE OF ANTIBIOTICS 

(1) War wounds 
(2) Special accidental wounds: compound fractures, skull base fractures, burns, &c. 
(3) Aseptic operations of 

(a) brain, heart; on bones, joints, &c. (but no antibiotics for hernias, thyroidectomies, 

sympathectomies or breast amputations) 

(6) lung, esophagus, cardia, stomach, colon, infected bile duct and genito-urinary tract 
(4) Operations in contaminated areas: amputation of gangrenous leg, carcinoma of penis 
(5) Emergency operations in patients with infection outside surgical illness 


In gun-shot wounds prophylactic chemotherapy seems justified, because only rarely is 
complete excision of the wound possible. The position is different with excised and sutured 
accidental wounds, the healing rate of which cannot be significantly improved by local or 
parenteral administration of antibiotics. Nevertheless, antibiotic prophylaxis is justified in 
certain special injuries as shown in Table III. The most controversial group of antibiovic 
prophylaxis is provided by the aseptic operations. Two sub-groups must be distinguished: 
(a) The purely aseptic operations and (6) those operations in which, at some point, 11¢ 
interruption of asepsis is made probable, as by the cutting of a hollow organ. 

In the large majority of purely aseptic operations, such as herniorrhaphies, thyroidec:0- 
mies and so on, antibiotics are contra-indicated, as the number of wound infections can: ot 
thereby be reduced. In cases with rheumatic or congenital heart lesions, we give penici in 
post-operatively, so as to hold the streptococci in check. Neurosurgeons and orthopz ic 
surgeons have practised a particularly generous prophylaxis in lengthy operations. To-d_y, 
as far as I know, this tendency is being reversed. 

In lung resections we have, so far, given penicillin and streptomycin routinely (or we h: ve 
been guided by pre-operative sensitivity tests) in order to prevent pulmonary or plev al 
infections. The danger of infection arising from a bronchial stump is, however, mw-h 
smaller than expected, since bronchial swabs taken during operation for carcinoma or 
tuberculosis have proved to be sterile in 3 out of 4 cases. In surgery of the cesophagus « 1d 
cardia, antibiotic prophylaxis has definitely reduced the danger of mediastinitis. Gasi ic 
resection, for peptic ulcer, is mostly a purely aseptic procedure. Through the action of a id 
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ed in his the stomach and first part of the duodenum or jejunum are sterile in 75% of cases. There- 
dame tal fore prophylaxis seems to be more indicated in cases of ulcerated and hypochlorhydric 
exten of carcinoma of the stomach, in two-thirds of which our swabs have shown contamination with 
Esch. coli, staphylococcal or streptococcal organisms. On the other hand, gastric resections : 
antibi tic by the appropriate technique should provide no danger of contamination of the peritoneal 
ly we -an cavity or of the abdominal wall. 
. cure ive Among operations on the colon, rectal amputations can be practically sterile from 
-is she wn beginning to end. Therefore, only the resections with primary anastomosis make intestinal 
antisepsis desirable. We have tested all the drugs available for gut sterilization, including 
combinations of neomycin, and yet we still do not know if these drugs really produce better ; 
results than are achieved by a clean operative technique alone. Most antibiotics are excreted 
in high concentration in the bile and urine. They can therefore be used with success in the 
lulitis treatment of severe pericholecystitis, cholangitis or urinary tract infections. A simple 
cholecystectomy or nephrectomy obviously requires no prophylaxis. 4 
Operations in infected, or previously infected, areas give an opportunity for specific 
prophylaxis, since, either before or during the operation, the sensitivity of the responsible 
organism can be tested. This field of application is not very big. Numerically the indica- 
sai tions are even fewer in emergency operations on patients with a concurrent infection. — 
In order to test the value of prophylaxis in clean operations statistically, we have tried to 
compare identical groups of operations with and without antibiotics (penicillin and strepto- 
1 modern mycin post-operatively for five or six days). Such investigations are best done in a single 
d. Fven clinic, since the selection of patients, operative technique and post-operative care, &c., can 
eritonitis here be most easily compared. 
ting that, 
, in spite J6r roupt 
te illness, a ¢C Agrou a 
of 90%, $s y . 
Nn serious 8 97 
yy should & 
iS 
this field wo. 7 2 3 4 5 e cd oo ; 2 3 ; $ 7 
- greatest Days post op Days post op. 
Percentage of Wound Infections Percentage of Wound Infections 
Severe Mild Total Severe Mild Total 
Group I .. fe 1:2 53 65 GrouplI .. Be 0-48 8-27 8-75 
Group II .. me — 56 5-6 Group II .. a - 6°76 6°76 
Group Tl . . - 350 50 100 Fig. 4.—Post-operative course of cholecystec- 
ectomics Fic. 3..—Post-operative course of partial gastrec- tomies. Group I: 256 patients with antibiotic 
: omies (benign ulcers). Group I: Prophylactic anti- prophylaxis, average age 48-9 years. Group II: 59 
ry tract jotics, 170 cases, average age: 50-5 years. GroupII: patients without antibiotic prophylaxis, average age 
“4 0 antibiotics, 53 cases, average age: 50-4 years. 50-2 years. 
roup II!: Perforated ulcers with primary resection, 
verage ave: 48-3 years. 
pone Fig. 3 shows the post-operative course of partial gastrectomy for peptic ulcer. The 
local or avero ge evening temperatures of the test groups I and II are practically identical. Only in 
stified in the group of primary resections for perforated ulcers (always treated with antibiotics) the 
ntibiotic temperatures lie higher. The number of wound infections in group II, which were not given 
guished: antib\otics, was certainly not higher. : 
mnt. the Results are similar with cholecystectomies. Here also neither the temperature chart nor 
‘ the »ercentage of wound infections shows any advantage in antibiotic prophylaxis 
oidec 0- (Fig. 4). = . ee 
5 cannot A'.o other complications, such as bronchopneumonia or parotitis, are by no means rarer 
enici'‘in in p tients who received post-operative prophylaxis. The figures are shown in Table IV. 
hopz ic 
To-d_y, TABLE IV.—CoMPLICATIONS DURING POST-OPERATIVE COURSE 
(Gastrectomies, Cholecystectomies, Thyroidectomies, Breast Amputations) 
we h: ve Group I: 621 patients with antibiotics 
 plev al Group II: 158 patients without antibiotics 
r, much Parotitis 
oma or (gastrectomies and 
gus ¢ id Bronchopneumonias cholecystectomies only) 
Gasi ic Group I... « 22x 1-85% 


1 of a id Group II _.. io 2am 1-69% 
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Yora!: 2510 2657 2935 2950 In our clinic we also have g. ven 
antibiotics in abundance for a ng 
time. It was not until the end of | 955 
that we became more strict, du to 
the problems arising. The resu.. of 
this policy is shown in Fig. 5. the 
AQ MO total number of patients recei ing 
. SH QO antibiotics has lessened. The : tio 
with ROX OK . OQ of prophylactic to curative adn ini- 
antibiotics: 68 %: 67 % fo 32 Tox strations has changed from 3: : to 
SSL BSS S YESS 1 : 2and will, I hope, sink still farther 
1953 1954 1955 1956(25H) because even our residents have lcen 
prophylactic: 3 Ki 2 7 convinced that this restriction is not 
curative: 7 1 7 2 only meant to cut down the expenses 
Fic. 5.—Rate of ag ies patients who received “ * ee. I would say that 
eS. the value of chemotherapy in surgery 
is undoubted: but its indiscriminate 
use has created fresh problems. Asepsis has proved once more a fundamental principle 
in surgery for which chemotherapy—even partial—can never be a substitute. 









































Dr. R. A. Shooter: We have followed two types of infection in Professor L. P. Garrod’s 
laboratory at St. Bartholomew’s Hospital. 


TREATMENT OF URINARY INFECTIONS 

Three years ago we carried out an investigation designed to see how well patients with 
urinary infections responded to chemotherapy, and how accurately laboratory tests of 
sensitivity to antibiotics forecast the eventual outcome of treatment (Garrod et al., 1954). 
With the co-operation of the medical and surgical staff we collected records and examined 
specimens from nearly all the adult patients with urinary infections in or attending the 
hospital during eleven months. In uncomplicated infections there was good correlation 
between the cure rate and the guidance given by sensitivity tests, but for the series as a whole 
it was clear that what mattered primarily in the treatment of urinary infections was the 
condition of the patient’s urinary tract. In the presence of stones or structural abnormal- 
ities or obstruction, the results were poor. Of the patients with abnormalities of this sort 
only 34% of males and 58° of females had sterile urine after treatment. On the other hand 
over 80% of the patients with no known abnormality and no previous history of urinary 
infection had sterile urine immediately after treatment. Between these two immediate cure 
rates was an interesting group composed of patients with no known abnormality, but with 
a history of previous infection. 

I would like to put forward our experience with urinary infections as an example of 
resistance to treatment in which the patient is responsible rather than the resistant organism. 
An example of the other type of resistance, in which an infection is due to organisms resistant 
to the action of antibiotics, is provided by the present position with hospital staphylococci. 


STAPHYLOCOCCAL INFECTIONS 

Resistant staphylococci are resistant to penicillin because they form an enzyme, penici'lin- 
ase, which destroys penicillin. One cannot make a staphylococcus resistant in this way to 
penicillin by exposing it to penicillin in the test tube or in the patient, and the resis ant 
staphylococci which we now have in hospitals are the descendants, by selective breedin:. of 
about 5% of pre-war strains. As a corollary to this, if a penicillin-resistant staphyloce cus 
is isolated from an infection where before there was a sensitive staphylococcus, it nc rly 
always represents the result of cross-infection by a new staphylococcus. With the enorr ous 
usage of penicillin there has been a steady climb within hospitals of the proportion of resi: ‘ant 
staphylococci, and this is reflected in the number of resistant staphylococci isolated ‘om 
out-patients. Table I shows the proportion of penicillin-resistant staphylococci whic! we 
have isolated from patients with septic lesions attending the out-patient department bet. cen 
1949 and 1956. Patients attending other departments in the hospital were excluded nd, 
whenever possible, swabs were taken at the first attendance or when the lesion was incis 4. 

As opposed to penicillin, resistance to other antibiotics is the result of contact wit! the 
drug. Once acquired, resistance is permanent, and by cross-infection, these strains ave 
multiplied to a serious level. Table II shows the results of tests done in our laborator on 
staphylococci isolated from infections within the hospital in the last eighteen mo: -hs. 
(Organisms from one ward with an epidemic have been excluded.) 
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ve g. /en TABLE I.—PATHOGENIC STAPHYLOCOCCI ISOLATED FROM OUT-PATIENTS 
ra ong : Percentage resistant 
Date Number of strains to penicillin 
dof 955 & 61 6 
, du to 200 16 
resu.of 4 200 21 
5S. the 200 26 
ag ing § Based on Griffiths, E., Jones, P. F., Shooter, R. A., and Heady, J. A. (1949) Brit. 
e 1.atlo med. J., ii, 958: Griffiths, E., Walker, A. J., and Shooter, R. A. (1950) Brit. med. J., 
adn ini- i, 761: Birnstingl, M. A., Shooter, R. A., and Hunt, M. F. (1952) Brit. med. J., 
2: ii, 253: Rees, E. G., Shooter, R. A., and Shawe, G. D. H. (1955) Brit. med. J., i, 1409: 
I fas Burn, J. I., Huntsman, R. G., and Shooter, R. A. (unpublished). 
ave been 
on is not TABLE II].—ANTiBIOTIC SENSITIVITY OF STRAINS OF Staph. pyogenes ISOLATED 
expe:ises DURING EIGHTEEN MONTHS FROM SEPSIS IN HOsPITAL IN-PATIENTS, AND THE 
PURCHASE OF ANTIBIOTICS IN THAT PERIOD AND THE PRECEDING FIFTEEN MONTHS 
say that Purchase of antibiotics 
n surgery Sensitivity (% of total) (by weight) 
sriminate 731 strains Percentage Percentage 
principle Resistant to penicillin 75 Penicillin 45 
Resistant to tetracycline 23 Tetracyclines 35 
130 strains 
‘ ; Resistant to chloramphenicol Chloramphenicol 1 
Garrod’s Resistant to erythromycin Erythromycin 1 
Streptomycin 18 


So far, resistant strains have been dealt with by new antibiotics, and there are at the 

moment at least three promising new ones. Staphylococcal septicemia is a possible 
exception to this generalization. This infection is sometimes accompanied by an endo- 
carditis, and for the successful treatment of an endocarditis an antibiotic which kills, rather 
than one which only inhibits, bacterial growth is to be preferred. As yet we have no new 
antibiotic which can take the place of penicillin and streptomycin as killing agents, and one 
that could do so would be very welcome. 
_ | would like here to discuss the way in which sensitivity tests are done. Nearly all those 
in common use determine if an antibiotic will inhibit the growth of an organism. There 
are several methods of finding this out. We have preferred one in which the sensitivity is 
determined in primary culture. One reason for choosing this method is that if a sensitivity 
report is delayed for three days it loses much of its practical value, and with the direct 
method a specimen can be received in the afternoon and a report sent the next morning. 
In cases of urgency, and if the infection is a heavy one, a good idea of the sensitivity may 
be obtained after as little as five hours’ incubation. An additional advantage of this method 
is that it facilitates the recognition of infections due to mixtures of sensitive and resistant 
organisms. 

Another way of looking at resistant organisms is to try to prevent their formation. For 
all antibiotics, the more they are used, the greater the risk of producing resistant strains, and 
conversely, with less use, fewer resistant strains are made. In support of this Table II shows 
purchases of antibiotics in two years and nine months together with the percentage of 
resistant strains of staphylococci isolated from in-patients. 
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penici!in- There are two other aspects of staphylococcal infection I would like to consider. When 
IS Way to I was .dding up the staphylococci from in-patients, I made a separate record of those from 
da . infect. ns of nurses (Table III). It showed what we have, unfortunately, known for some 
. 
yloce cus r wae 
it. nearly ABLE IIJ.—Sensitivity OF 64 STRAINS OF Staph. pyogenes FROM SEPTIC 
enorr ous LESIONS OF NURSES 
f resi: ‘ant Sensitivity Number of strains 
ated {om Sensitive to penicillin and tetracycline .. .. 5 

hic! we Resistant to penicillin, sensitive to tetracycline ss 57 
see = Resistant to penicillin and tetracycline i 2 
ided nd, 7s me ‘ ; ; ’ 
‘incis 4. time: at staphylococci isolated from septic lesions of nurses are likely to be resistant to 
t wit! the penici ‘n. The most interesting observation was that only two nurses were infected with 
ains \ave tetrac, line-resistant staphylococci, although these organisms were not rare within the 
yrator on hospit_. Many of our nurses are nasal carriers of strains of Staph. pyogenes resistant to 
, mor ths. Penici n but sensitive to tetracycline, and perhaps the tetracycline-sensitive strains can 


Compe » successfully with strains which are resistant. 
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One of the most alarming forms of staphylococcal infection is staphylococcal « itero- 
colitis. This relatively new condition, which has to be differentiated from other cai es of 
diarrhoea after operation, appears to be due to an invasion of the gut wall by staphyl« -occi, 
Fig. 1 shows the bowel wall of a fatal case, the dark material just below the surface being 
composed of enormous numbi's of 
staphylococci. Entero-colitis ha been 
reported in patients treated with - erra- 
mycin, Aureomycin, tetracycline and 
penicillin and streptomycin usc to- 
gether. Why one patient an not 
another should develop it is not k::own, 
although the fact that nearly every 
reported case has followed the se of 
antibiotics which suppress  »owel 
bacteria, suggests that these normal 
bacteria can suppress the growth of 
staphylococci or that when they are 
removed conditions become more suit- 
able for staphylococci. In coiutrast 
with the broad spectrum antibiotics, 
penicillin is rapidly destroyed in the 
bowel, and, as far as I know, no case of 
entero-colitis has been reported after 
penicillin alone. We have seen some 
30 cases of this new condition. Only 
: ’ one has died, on the third post-operative 

pick cares se : : : day, the others being arrested by treat- 
Ba oe va ape pers ment or being relatively mild infections. 
on the mucosal surface consists of masses of How to make the laboratory diag- 
staphylococci. 50. nosis is still uncertain. In our experi- 


Photograph kindly lent by Dr. A. G. Stansfeld. nce 30-40% of in-patients may carry 
pathogenic staphylococci in their stools, 


irrespective of treatment with antibiotics, and for this reason a culture may be misleading, 
as well as taking too long. So far, in our cases, we have relied on finding clusters of Gram- 
positive cocci in stained films of feces, something we have only seen once in a large number 
of normal stools. There are reasons for suspecting that only a few types of staphylococci 
can cause enteritis, but even if this is so these types are now widespread, and in view of the 
rapidity with which patients may die, I think it is well worth while to make as a routine, 
stained films from patients with diarrhoea after broad spectrum antibiotics. 

If the diagnosis is made in time, treatment is not difficult. It consists in stopping the 
offending antibiotic, restoring the fluid balance and removing the staphylococci with an 
antibiotic to which they are sensitive. At present this usually comes to the prescription of 
erythromycin, something which constitutes an additional reason for avoiding the use of this 
drug unless absolutely necessary. A new drug, or some new way of controlling the spread 
of staphylococci, might solve our problems rapidly. On the other hand, staphylococci have 
shown remarkable adaptability in the face of antibiotics, and have, so far, largely evaded 
attempts to control their spread, and I suspect that they will continue to present a major 
problem for some years to come. 





se 
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The History of St. Peter’s Hospital for Stone, London 
By CUTHBERT E. Dukes, M.D., F.R.C.S. 


Sr. PeTER’s HospiITAL FOR STONE was founded in 1860, much later than most of the other 
special hospitals in London. The initial appeal for public support, dated March 12, 1860, 
declared that “there are in London six charitable Institutions for Idiots and Lunatics, 
nine for Lying-In Women, four for Women and Children, seven for Diseases of the Eye, 
two for Diseases of the Ear, four for Diseases of the Chest, two for Diseases of the Skin, 
five for Deformities, one for Cancer, one for Fistula, one for Fever, one Lock Hospital, 
and three Vaccine Institutions, yet there is no Hospital specially appropriated to the 
treatment of Stone’. “Therefore”, the appeal continued, “Some Noblemen and 
Gentlemen now propose to supply the existing want by founding an Hospital for the 
treatment of Patients labouring under Stone and other diseases of the urinary organs.” 

It was stated that one of the first objects of the proposed hospital would be to replace, 
as much as possible, existing operations of cutting for stone by newer methods designed 
for the crushing or dissolving of stones. 

Another reason for establishing a special hospital for calculous disease of the urinary 
organs was provided by the fact that in the middle decades of the nineteenth century there 
had been a marked increase in the frequency of stone in England. According to the 
Registrar-General’s reports, the number of deaths from stone and other diseases of the 
urinary organs had almost doubled in the ten years 1850-1860. It is difficult to explain 
this increase entirely on the grounds of more accurate diagnosis alone. Joly, J. S. (1940, 
Med. Pr., 204, 262) suggested that it might be an aftermath of the “hungry forties”, just 
as the wave of calculous disease which swept over Central Europe in the 1920s was thought 
to be the result of privations during and after the First World War. 

There are, of course, many different zxtiological factors in the causation of calculous 
disease of the urinary organs. Some of these are of an individual or personal nature such 
as anatomical abnormalities, peculiarities in metabolism, urinary obstruction or infections; 
but if these are excluded the most obvious general factor responsible for calculous disease 
has always been a monotonous and unsatisfactory diet. It was formerly thought that stone 
in the kidney or bladder was due to over-indulgence in food. The exact opposite is the 
case. It is always commoner amongst poor people who are badly fed, and it declines in 
frejuency when the diet is improved. The incidence of calculous disease has always been 
one of the most delicate indicators of dietary deficiency. 

The Hospital for Stone, as it was first called, was opened in the autumn of 1860 at 
42. Great Marylebone Street. It was little more than an out-patient department as the 
buiiding chosen was too small to accommodate more than a very few beds. The first 


1The premises which in 1860 were No. 42, Great Marylebone Street were demolished in the 
ear'y part of 1902. They were rebuilt (with No. 41) as shops and flats in 1903 and in 1904 an Order 
wa. made by the London County Council for the abolition of Great Marylebone Street and its 
inc 3rporation with New Cavendish Street, with consequent renumbering. As the result of this, 
Nc. 41/42, Great Marylebone Street became No. 59, New Cavendish Street. 
further renumbering Order was made by the County Council in 1937, following the incorporation 
of Jpper Marylebone Street, and as the result of this Order No. 59 became and is still known as 
Nc. 34, New Cavendish Street—three doors from the junction with Welbeck Street and occupied 
by Down Bros. and Mayer & Phelps Ltd., Surgical Instrument Makers. 
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Annual Report issued by the hospital tells us that the original intention had bec to 
establish an in-patient department “in a healthy suburban situation”, but this pr ‘ect 
fell to the ground from lack of funds. Three years later the committee secured the ase 
of 54, Berners Street!, and in 1863 the hospital was moved there to a house large enou; : to 
accommodate 15 beds, though only about half of these were utilized at first in ord: ; to 
save expense. 

When the hospital changed its address it also changed its name. As long as the 
institution had been in Great Marylebone Street it was called “The Hospital for Sto ie”; 
when it moved to Berners Street the name of “‘St. Peter’s Hospital for Stone” was ado: ted. 
No reason or explanation for this change is to be found in the annual reports. In a «ort 
history of the Hospital published in 1940 Mr. Swift Joly pointed out that the custo: ) of 
calling a hospital after some eminent saint has existed for several centuries and in » any 
instances the result is appropriate and in good taste, but in a few it has been rather 
regrettable. He continues, “In no other instance does the name of the saint give an 
indication of the special work of the hospital.” 

During the first few years the Hospital for Stone met with even stronger opposition ‘lan 
had been experienced by the Eye Hospital at Moorfields which had been founded in the 
early years of the nineteenth century, by St. Mark’s Hospital dating from 1835, by the 
Orthopedic Hospital in 1839, the Cancer Hospital (1851) and the Hospital for Sick 
Children (1852). This opposition found frequent expression in the British Medical Journal, 
which in its issue of June 16, 1860, launched a tirade against all the Special Hospitals of 
London. This was followed a few weeks later by a manifesto signed by many of the senior 
physicians and surgeons then on the staff of General Hospitals, beginning as follows: “We 
the undersigned are of opinion that much detriment to the public and to the medical 
profession arises from the modern practice of opening small institutions, under the name 
of hospitals, for particular forms of disease, in the treatment of which no other manage- 
ment, appliance or attention is required than is already supplied in the existing General 
Hospitals. ... As an example that the evil referred to is increasing we regret to observe 
that an attempt is being made to set on foot a special hospital for the treatment of stone and 
diseases of the urinary organs. We desire to express our opinion that such an institution 
is especially unnecessary” (Brit. med. J., 1860, ii, 582). 

When St. Peter’s moved to Berners Street the attack was renewed in another leading 
article in the British Medical Journal (1864, ii, 581), and in 1866 Mr. W. J. Coulson, a 
surgeon at St. Mary’s Hospital, was called upon to resign his appointment at St. Mary’s 
because he had accepted an appointment at this new special hospital (Brit. med. J., 1866, 
ii, 703). But Mr. W. J. Coulson held the appointment of Surgeon to St. Peter’s Hospital 
for twenty-five years, and at his death in 1890 the Committee recorded “‘that the present 
position of the hospital was due chiefly to his tact and affability which endeared him alike 
to the patients and his colleagues and all who had the privilege of working with him”. 

The many criticisms of Special Hospitals expressed in both the British Medical Journal 
and the Lancet during the early eighteen-sixties were not left unanswered, and the following 
extract from the Eighth Report of St. Peter’s Hospital is a fair sample of the arguments in 
support of a Special hospital for Stone. This declared that ‘‘a leading journal has devoted 
several articles to prove that Special Hospitals are not only useless but injurious, but your 
Committee protest against sweeping assertions of this kind. Experience has abundantly 
proved that the only way of dealing successfully with the various types of disease that 
afflict humanity is to make each one the subject of particular study and care. It was with 
a view of alleviating the widespread suffering from Stone and other Urinary Diseases that 
St. Peter’s Hospital was founded, and the friends of this Institution hope that their exertions 
may lead to as large an increase in the knowledge of these maladies, and to as great .n 
improvement in their treatment as has been attained by the establishment of Special 
Hospitals for diseases of the Eye, the Chest, the Skin, the Throat, for Fever, for disea-cs 
of Women, and for Deformities” (Eighth Report of St. Peter’s Hospital, 1868). 

The accommodation in the Berners Street house was unsatisfactory and the w k 
hampered by lack of funds until suddenly in 1873 the whole outlook was changed by .n 
anonymous donation from a benefactor whose identity has never been divulged but wh: :¢ 
generosity is commemorated by a brass plate in the hall of the present building. This tal :t 
States the facts but gives no details. 

On February 11, 1873, a stranger called at the hospital and presented a sealed pac ct 
to the Secretary. He demanded a receipt for it, at the same time stipulating that tis 
packet should not be opened until he had left the building. The packet was found o 


1Berners Street runs north to south from the Middlesex Hospital to Oxford Street, and No. 4 
was situated on the west side about half-way down, but to-day you will look for it in vain. 

Numbers 51, 52, 53, 55 and 56, Berners Street are occupied by the wallpaper merchants, Art! :r 
Sanderson & Sons. No. 54 has ceased to exist. 
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con .in ten thousand pounds—ten Bank of England notes for one thousand pounds each! 
The name of the donor was not disclosed, nor were any stipulations made as to the way 
in \. hich the money should be spent. 

Te British Medical Journal, having lost the first round in its fight against St. Peter’s, 
cou’! not now resist the temptation of returning at once to the fray. Four days after 
the .ncident the Editor commented on it in the Editorial columns for February 15, 1873: 
“We understand that on Tuesday a gentleman called at St. Peter’s Hospital for Stone, 
Berners Street, and left with the Secretary an anonymous donation of the sum of ten 
thousand pounds, in ten notes of one thousand pounds each. The munificence of the 
gift will attract deserved admiration. Wealth and munificence of this character involve, 
however, serious responsibilities; and on those who have at their command resources so 
extensive it must be considered an incumbent duty to watch over the useful administration 
of the funds which they provide. This institution is one...of the unnecessary special 
hospitals which constitute mischievous excrescences on our system of hospital charity; 
and the ill-advised munificence which endows it only tends to perpetuate an evil which 
might otherwise have been expected to die out with those who promoted it.” 

With this princely donation in hand the management committee began to look for better 
quarters and eventually found them in Henrietta Street, Covent Garden, to which address 
the hospital was moved in 1882. Here the newly built St. Peter’s was formally opened 
by His Royal Highness Prince Leopold, Duke of Albany, on June 29, 1882. The total 
cost of the site and building was £13,923 and the furniture and incidental expenses £1,598, 
making £15,521 in all. 

And now we come to the sequel of the story of the Anonymous Friend of St. Peter’s, 
and one which gives it the authentic ring of the complete masterpiece. 

In the year 1918 an old man was admitted to St. Peter’s for prostatectomy. Before his 
operation he asked to see the Secretary, to whom he confided that he was the bearer of the 
envelope containing ten thousand pounds which had been left without any means of 
identification forty-five years previously. He explained that he was not the donor but 
that this “Friend of the Hospital’ had died in the meantime. The name of the donor 
was confided to the Committee of Management. After a lengthy discussion in secret it 
was decided that since the donor had not revealed his identity during his lifetime and had 
apparently desired to remain anonymous, it would not be in accordance with his wishes to 
publish his name after his death. So no note of this discussion was made in the Minute 
book, and the name of this “Friend of the Hospital” is now lost for ever. 

During the first forty years of its existence St. Peter’s Hospital gradually built up a 
reputation for the successful treatment of stone in the bladder. The number of cases 
treated annually steadily increased and at the same time the death-rate after operation 
declined, attributable mainly to the substitution of litholapaxy for the former methods of 
operating, a procedure introduced by Bigelow of Boston in 1878. His operation consisted 
both in crushing the stone completely and evacuating the fragments from the bladder. 
As evidence of the change this brought about in the treatment of stone Swift Joly quotes 
a few figures from the statistics of St. Peter’s Hospital. In the decade 1864-1873 the 
mortality following lithotrity (i.e. crushing the stone) was 15-25%. The average stay in 
hospital was about 100 days. In the decade 1915-1924 the mortality following litholapaxy 
{i.e. evacuation of the crushed stone) was 2:2%, and the patients only remained on an 
average five days in hospital. Bigelow’s operation, combined with antiseptic methods, 
had brought about this striking change (Joly, J. S., 1929, Stone and Calculous Disease of 
the Urinary Organs”. London, pp. 26, 27). 

For the first forty years of its existence St. Peter’s Hospital was true to its name and 
primarily renowned for the treatment of stone. When vacancies occurred on the staff 
pref-rence was given to surgeons with special experience of calculous disease as shown by 
the act that when in April 1896 the Medical Committee recommended that an additional 
Surycon should be appointed to assist in the Out-patient Department the post was offered 
to ‘ir. P. J. Freyer (later Sir Peter Freyer) who, the report says, had “had considerable 
exp: rience of calculous diseases in India”’. 

© er four years later, in December 1900, Freyer performed his first suprapubic 
pro atectomy operation at the hospital. This operation revolutionized the general 
tre. ment of prostatic obstruction and also changed the emphasis of the surgical work of 
St. “eter’s, There has been much controversy concerning the question whether or 
not “reyer was the first surgeon to carry out suprapubic prostatectomy successfully, but 
wh: ever views may be held about this no one will deny that by his teaching and example 
he Tected a great improvement in the surgical treatment of prostatic obstruction, and 
gre ly added to the renown of St. Peter's. 

| eyer’s operation held the field in Britain for twenty-five years. It was the operation 
of oice for the general surgeon, though few achieved results comparable with those 
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reported by Freyer. Many improvements were introduced a few years later by Sir Jc 
Thomson-Walker. 

When St. Peter’s Hospital was first built in Henrietta Street the ground floor at st: e 
level was rented to shops, but as the demand for beds increased the shops were displa: :d 
and the hospital came to occupy the whole site. The process of expansion and infiltrat: >n 
was a gradual one but by 1930 the entire building had been remodelled and a new out-pati nt 
department had been constructed on the ground floor, whilst the remainder of the availz ‘le 
space had been used for an X-ray department and secretarial offices. There being 10 
room for further expansion on the north side of Henrietta Street a house was acquired »>n 
the south side immediately opposite to the hospital, and here provision was made for :1¢ 
pathology laboratory, museum and Nurses’ Home. This building, No. 10, Henrietta Str ct, 
is now the home of the Institute of Urology. 

I think it is true to say that the Institute of Urology had its origin in a series of discussic s 
between Sir Francis Fraser and Mr. Clifford Morson which took place early in 1946 at 
which it was agreed that steps should be taken first to unite St. Peter’s Hospital with ihe 
neighbouring urological hospital, St. Paul’s in Endell Street, after which the question of 
establishing an Institute of Urology could be considered. This proposal was submiticd 
to the two hospitals concerned who agreed to commence organized instruction to post- 
graduate students early in 1947. Mr. Clifford Morson was subsequently appoinied 
Director of Studies in the new Institute in May 1948. 

All those of us who worked in the old voluntary hospitals before they were nationalized 
know how much these owed to the devoted services of members of the Committees of 
Management. Two names will long be remembered at St. Peter’s. The first is that of 
Mr. F. A. Bevan who became Treasurer in 1866 and held this position until his death over 
forty years later. The second is that of Mr. Edwin Fox. He joined the Board of 
Management in 1879 and became chairman some twelve years later. He continued to hold 
this office until he died in 1933. To commemorate his long service to the hospital the 
paying ward which was opened in 1932 was named after him. 
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The History of St. Paul’s Hospital, London 
By A. R. C. HiGHam, F.R.CS. 


THE tale I have to tell is not so exciting as that of St. Peter’s; it lacks the highlights and 
some of the glory, but it is a story of humble beginnings, of difficulties overcome, of grave 
disappointments when success seemed at hand, of apparently inevitable ruin, and of final 
achievement that must warm the hearts of those still with us who knew the days of struggle. 

A Mr. Felix Vinrace was the real father of the hospital: he interested a number of 
influential and philanthropic gentlemen, who met on May 27, 1897, “to consider the 
desirability of founding a hospital in Central London for the treatment of the many forms 
of skin and cognate diseases so prevalent in our midst”’. 

A site was chosen, 13a Red Lion Square, and negotiations for the lease were concluded 
on March 24, 1898. 

The large inscription in front “For Skin and Genito-Urinary Diseases’ caused grave 
concern to certain residents in the Square; indeed, one, a Member of Parliament, was so 
incensed at the indecency of this inscription that he threatened legal proceedings. Thi 
Governors were unmoved. 

The building was “replete with every accommodation befitting a modern hospit:|, 
embracing, obviously, its lighting throughout by electricity”. Mr. Vinrace named the 
hospital “St. Paul’s”. He afterwards wrote “I spent some hundreds of pounds in putti»g 
the building into habitable repair—furnished it—and later on bought the lease whi: 
I now (1918) hold”. 

In view of what has since been written about the Patron Saint of our hospital, it 
interesting to note that he said, in 1917—‘“‘The Committee have adopted one of the emble: 
of their Patron Saint as the Common Seal of the Hospital, as illustrated on the cov r 
of this Report’. This is the sword of St. Paul the Apostle. 

The hospital opened its doors to its suppliants for relief on August 15, 1898, wi 
Mr. Felix Vinrace, M.D., F.R.C.S., as Senior Honorary Surgeon, and Mr. Alfred Allpo , 
M.R.C.S., as Assistant Honorary Surgeon (he was soon afterwards promoted to a “fi 'l 
surgeoncy”’). There were 6 beds for in-patients. 

The total Ordinary Income for the year ending December 31, 1898, was £76 19s. 6d. (the 2 
was a “loan” of £384 4s. 6d. Annual subscriptions amounted to £9 9s. Od. There wi 2 
=a of £32 16s. Od., and the poor patients subscribed £34 4s. 6d. “Sale of Bottle ° 
made 10s. 
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Expenses are interesting items: Provisions £3 7s. 73d. Rates and taxes £6 13s. Od. 

Nu:sing salaries £1 2s. 6d. 
\roughout the early history of the hospital one is surprised to find what large sums 
were realized by the boxes in the hospital into which anonymous payments were made. 
In many years they amounted to more than the subscriptions of the well-to-do—and we 
had some of those, too: Horatio Bottomley gave us £10 Os. Od., once. : 

In the first complete year’s work there were 1,142 new cases, and 7,100 attendances. 
“As to the success of the treatment he could only say that of 16 operations performed 
during the past year (1891) not one had terminated fatally” (Annual Report, 1898-99). 

{ must interject here that I have seen the man who underwent the first operation in the 
hospital at Red Lion Square. He had had a wart on the penis treated then; I had to 
remove the whole organ for an extensive carcinoma at his second visit, sixty-three years later. 

There is extant an interesting list of the places whence the patients came—London 
boroughs first, then the provinces. Among the list, but at the end, is one solitary entry 
from New York, U.S.A. 

The South African War broke out and income dwindled, but enormous efforts were 
made—it was not unknown for the medical staff to have to put their hands into their 
pockets at the end of the week to find money to pay the orderlies, as one of them has told 
me. In 1904 donations amounted to £70 and patients’ voluntary contributions to £441. 
In this year the Secretary defaulted to the tune of some £235 5s. 6d., and died in King’s 
College Hospital, then, of course, quite near, while the Public Prosecutor was still considering 
his next step. 

Debts now amounted to £2,037 11s. 10d. and assets to £114 5s. 1d. Nevertheless, patients 
continued to pour in, and the Surgical Staff was now four, with two anesthetists. 

By 1913 the income began to rise above expenditure, but there was a debt of £2,400. 
In-patients had had to be limited to 26 of the most urgent cases. The Insurance Act began 
to be a trouble: donations fell to £72 10s. 6d., while patients’ voluntary contributions went 
up to £615 3s. 3d. Treatment with “606” was a great expense, X-rays were first mooted 
in 1913—it was thought that £150 would be required. 

Then another war broke out, and the hospital had to be reorganized again. In 1916 
St. Paul’s became one of the 22 selected London Hospitals to give free secret treatment 
for V.D. In this year, 20 in-patients were treated for skin diseases and 606 for venereal 
diseases—this gives the first information of the incidence of the “‘cognate diseases” coyly 
mentioned in 1898; there were 20,000 attendances as out-patients, and new premises had 
to be found. An Extension Fund was opened, and in 1919 the present hospital site, then 
known as the British Lying-in Hospital was acquired for £15,000. This entailed a personal 
guarantee by the members of the Committee of Management—no small act of gallantry, 
which was soon to be tested. In 1921 the overdraft was £20,000, and all work on the new 
hospital had to be held up. At this moment F. N. Pickett endowed a laboratory, later 
to be known as the Pickett-Thomson Laboratory, which was built on the top floor of Endell 
Street. Dr. Robert Thomson began an association with the hospital which was only 
recently broken by his retirement. His brother David Thomson was the Director, and 
Sir Ronald Ross the President, of the laboratory, which was autonomous. 

Finance continued to be the great difficulty, and the Hospital did not open up in Endell 
Street until 1923. It closed on Saturday, April 7, in Red Lion Square, and opened on 
Monday, April 9, at Endell Street “‘without friction’. 

In the first complete year at Endell Street out-patient attendances were 65,260 as against 
20 168 in the previous complete year at Red Lion Square. It was obvious that the Medical 
St:'f would have to be increased and the following appointments were made in 1924. 

laude H. Mills (Assistant Surgeon, 1914) and Graves Stoker were promoted Honorary 

Surgeons. 

enneth Walker was made an Honorary Surgeon. 

ir Thomas Carey Evans, Winsbury White, and W. K. Irwin, Honorary Assistant 

Surgeons. 

: 1926 the lift was installed, a Cystoscopy Room was equipped and opened, and post- 
gr juate training in urology began. 

at year saw a mortgage substituted for the system by which the members of the com- 
m ee of management were individually responsible for the overdraft, and the medical 
st’ ' was augmented by 


Frank Kidd 
Jocelyn Swan as Honorary Consulting Surgeons 
Nathan Mutch » Physician 


W. J. O’Donovan es o to the Skin Department 


Frank Cook ,» Gynecologist 
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In 1927 the title of the Hospital was changed to ‘St. Paul’s Hospital for Diseases (includ 
Cancer) of the Genito-Urinary organs and Skin’. This, after thirty years’ activity, marked 
change from the “‘cognate diseases’ to Urology. 

In this year the Ward was opened with 18 beds: an operating theatre was equipped a .d 
used (this is sti// in use) and an X-ray department was equipped at a cost of £2,000, :1¢ 
bulk subscribed through the exertions of the medical staff. 

In this year also, Felix Vinrace died, leaving, as a final donation, the sum of £833 15s. 1d. 
to the Hospital—this was the money he had lent to the Hospital in its early days. 

His recorded gifts to the hospital amount to nearly a thousand pounds: besides this 1e 
had persuaded many more than the few original “influential and philanthropic gentlemen” 
to give unsparingly of their time and treasure to set the Hospital on its feet. 

He was born in 1858, was educated in Birmingham and at Queen’s College, Galway: 
he studied medicine at University College and the London Hospital, qualifying as M.R.C.S, 
in 1879 aged 21. He became M.D. in 1881 and F.R.C.S. in 1886. 

He was medical officer to the Hospital for Women in Soho, demonstrator of anatomy at 
the London Hospital, and had held posts as house surgeon, house physician and resident 
obstetrician at several Birmingham hospitals. 

In 1887 he joined the Honorary Staff of the Birmingham Skin and Urinary Hospital, 
a post he held until 1919, being elected Consulting Surgeon in 1921. He must have spent 
a good deal of time in travel. 

Between 1927 and 1930 the Honorary Staff was increased. Another gynecologist, 
Alexander Galletly, a radiologist, G. R. Mather Cordiner, a cardiologist, T. Jenner Hoskin, 
and a surgeon in charge of the radium department, Stanford Cade, though it was not until 
the next year that £500 worth of radium was acquired. 

In 1930 another great change took place. A separate department of venereal diseases 
was opened under the direction of Claude H. Mills, with Alfred Allport as his Assistant 
Director. The activities of the hospital and of this department have gone on side by side 
ever since, though they have been under separate management since 1942. 

The next years were marked by steady development and the financial position gave less 
anxiety, though more hard work was required. In 1936 the hospital opened its own 
pathological laboratory. 

In 1939 another reconstruction of the staff occurred, and three honorary assistant 
surgeons were appointed. They did not have time to arrange their out-patient days, let 
alone any operating sessions, before they were all in the R.A.M.C. and it was thought 
necessary to close the hospital for the great evacuation. However, before the year was out, 
it had to be reopened owing to popular demand, and it continued to work under the well- 
known difficulties with only one bad “‘near miss”, in 1944, until the full reopening in 1946. 

It was clear that great changes in the structure of the Hospital Services were imminent. 
The Governors entreated the other great genito-urinary hospitals to amalgamate with a 
view to building a centre of teaching and research—St. Peter’s finally agreed, but All Saints 
remained outside, and so the Institute of Urology was originally based on St. Peter’s and 
St. Paul’s, which had amalgamated on May 9, 1948, without outside help. 

I cannot conclude without paying a tribute to the original staff—men like Vinracc. 
Alfred Allport, who died in May 1949 and is commemorated in the ward of his nam« 
Claude H. Mills, who taught me so much, Carey Evans, Winsbury-White and W. K. Irwin. 
These men not only worked in their own departments and did much of the day-to-da 
administration, but subscribed most liberally when funds were so vital, in the earlier day 
Their recorded donations amount to over £8,500 and their unrecorded gifts must be ve 
much more. 

But, to us who remain, their greatest gift has been the example they left to us—we w 
not forget them. 1 wish to thank this Section for giving me an opportunity of making n 
sense of gratitude more widely known. 
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DISCUSSION ON CATARRH AND ITS TREATMENT 


Dr. Harold Bloom: 
Catarrh as a Family Illness 
CATARRH is ubiquitous in the Western hemisphere. By long usage, the term has been 
applied both to the symptoms and to the exudates. 


MorBIDITY IN CHILDREN 


Enlargement of lymphoid tissue-—The constant, and often copious, mucopurulent dis- 
charges which occlude the nasal passages of certain “catarrhal” children must originate 
from large expanses of inflamed mucosa in the accessory sinuses. 

Furthermore, the idea of “physiological enlargement of lymphoid tissue” is recognized 
to be a contradiction in terms. Any permanent enlargement of lymphoid tissue, whether 
subepithelial, or of tonsils, adenoids, nasal mucosa or cervical glands must be regarded 
as the result of inflammatory reaction to constant organismal invasion. This enlargement 
becomes evident in the pharynx after the first year of life, and its continued presence 
leads me to look for the source of the infection in the child’s environment. 

The common cold.—The common cold, or upper respiratory infection, is by far the most 
prevalent family illness known to us. It is highly infective and contagious, and is 
recognized by universal clinical and lay experience as a source of serious illness in young 
and old alike. The ubiquitous sequel to repeated infections is spoken of as chronic 
catarrh, which is constantly present in a large proportion of homes. 

Now let us enquire into the effects upon the children of these repeated infections and of 
their aftermath. 

Sources of infection in the home.—Douglas (19516) found that, in all social classes, age 
or birth order, children are much more likely to suffer from respiratory infections when one 
or more of the other members of the family have frequent colds. 

In another survey (1951a) he found that approximately 1 in 5 of children under 5 were 
admitted to hospital at least once. A small number went to hospital more than once. 
Readmissions occurred usually soon after the previous admission, and for the same cause, 
usually respiratory infection. These findings, if confirmed, suggest that the illness is the 
result of a source of constant infection or reinfection in the home. 

(he corollary to this situation is sometimes encountered. Children living in a home 
which harbours a chronic bronchitic repeatedly suffer severe respiratory infections. Soon 
aficr the death of the chronic invalid the children cease to be seriously ill. 

We may infer from these surveys that there exist in the home two distinct sources of 
inf-ction to children: (i) the intermittent colds, and (ii) a constantly present focus or foci. 
Ths last source is the individual with chronic catarrh. 


THE CATARRHAL STATE 


atarrh in the adult—The symptoms in the catarrhal adult, with his frequent and 
pr longed coughs and colds, stuffy nose and morning phlegm, are those of intermittent 
ot truction with retention and overflow in the upper respiratory tract. These symptoms 
ha ¢ become part of the national heritage. Our patients, with their limited vocabularies, 
ar unable to express themselves adequately. If the symptoms were brought to medical 
nc ice, the patients were often advised to ignore them (Ellis, 1954). 

he signs invariably reveal the presence of long-standing and repeated inflammation in 
th respiratory tract. A brown pigmentation of the skin is often seen round the eyes 
0: lining the orbits. The tongue is always coated, and often slimy. The pharynx and 
u’ ila are dusky, oedematous and often the seat of a granular hypertrophy of the sub- 
ey thelial lymphoid tissue. Punctate hemorrhages or dilated capillaries may be present 
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on the uvula, soft palate or tonsillar folds. Rivulets of mucopus, or even a frank cascac :, 
may be seen, and sometimes mucopus wells up in the pharynx when the tongue is depress¢ 

In the nose the inferior turbinates are hypertrophied, cedematous and frequently obstri 
the airway. Polypi may be present. The external auditory meatus is often the seat 
a diffuse, indolent inflammatory process which sometimes reaches a focus in a meatal bx 
The strictly healthy ear-drum is seldom seen in such families. It presents varying degr« 
of irregular thickening, retraction, scarring, plaque formation and often patchy ceden 
No two drums show identical changes. Sometimes an indolent otitis media will produ. 
a perforation and a heaping up of masses of unhealthy desquamation over the dru. 
and meatus. 

These signs are seen concurrently in the throat, nose and ears. They are the signs 
chronic low-grade inflammation in the whole expanse of the respiratory tract. Somewhc 
within this a focus of chronic infection has developed and this may be demonstrated. 

A radiological investigation in my practice confirmed the presence of this focus. Duri 
1954, 22 out of 37 unselected catarrhal adults were found to have severe infection, hither 
undiscovered, in at least one paranasal cavity. 

Catarrh in childhood and infancy.—\\lingworth (1953), in assessing the health of the 
individual child, considers that the most important criteria of well-being are energy, 
happiness, freedom from infection and freedom from lassitude. In sharp contrast to this 
picture is the catarrhal child with his physical and mental lethargy. In between his attacks 
of illness he suffers from a condition of subclinical ill-health. 

A familiar sign in the catarrhal child is a bluish shadowing round and under the eyes 
outlining the orbit. He toys with his food, drooping over table or desk and leaning on 
his elbows. He is round-shouldered, often has a lordosis with ‘“‘winged” scapula, and the 
abdomen is frequently protuberant and tympanitic. 

After the age of 1 year, when the effects of constant organismal infection are beginning to 
show macroscopic signs, physical examination reveals a picture similar to that seen in 
the adult. The tonsils and cervical glands are relatively much larger and the signs of 
fibrosis in the ear-drum and elsewhere are less advanced. 

Catarrh in the baby.—The symptoms of infection of, and obstruction in, the upper 
respiratory passages in the baby are often dismissed as “‘snuffles’”. Snuffles in the newborn 
is described by Apley ef a/. (1954) as occurring in one in forty babies born in hospital. 
They found that the incidence rises steeply in the presence of a coryza infection among the 
nursing staff, and concluded that snuffles is an infection of unknown etiology. 

The symptomatology is similar to that of catarrhal infants and children. Its behaviour 
in the presence of “coryza” is similar to the familiar outbreaks of colds in the home. 
I believe, therefore, that snuffles is the earliest manifestation of the catarrhal state. 


Sources of infection in the home.—Notwithstanding the assertion of Watson (1955) 
that the catarrhal state is a temporary condition, we see here clinical evidence of a permanent 
state of respiratory mucosai and lymphatic tissue reaction to constant organismal invasion, 
This reaction is abundant, prolonged and chronic, beginning as snuffles in the baby and 
progressing throughout life at varying levels of activity. 

A focus of infection soon develops somewhere within the respiratory tract. These foci 
have been labelled chronic bronchitis or chronic otitis media, according to their position, 
and are well established by the time they are radiologically evident. The constant overflow 
into the pharynx from these foci is appreciated as catarrh. 

These exudates constantly reinfect the pharynx and its lymphatic drainage. 

In addition to this autogenous source of infection, there is the constant reaction ‘0 
organismal invasion from other catarrhal foci in the environment. The catarrhal staic 
thus behaves as a family infestation. 

The acute exacerbations of inflammation, with retention and overflow, in this gre.t 
area of respiratory mucosa are dismissed as “colds”. The extensions of the colds a‘c 
known as acute respiratory infections. 

This thesis is supported by an investigation in my practice of the incidence of respirato: 
illnesses in the under-fives, and of the occurrence in their environment of chronic infectior . 
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THE CATARRHAL FAMILY 

The observation that certain children appear to be more prone to illness than othe 
led to the recognition of the catarrhal family, as distinct from the non-catarrhal fami 
which appeared to be analogous to the farm-worker’s family mentioned by Douglas (1951/ . 

The catarrhal family was defined as one in which a child, or children, suffered two or mc 2 
attacks annually of acute upper respiratory, or pulmonary, infection, acute otitis medi . 
or acute cervical adenitis, for which medical advice is sought. The definition is based upc” 
observation or recorded knowledge of the family for at least two years. 
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METHOD OF INVESTIGATION 


\| those families in my practice containing children born after December 31, 1949, 
were chosen. Children belonging to catarrhal families, according to the definition, were 
coi pared with the remainder. There were 107 catarrhal families with 136 children under 
5, «s against 20 non-catarrhal families with 25 children. 

‘he incidence of acute respiratory illnesses in the children was recorded, together with 
the occurrence in their families of catarrh, chronic sinusitis, chronic bronchitis and chronic 
otitis media. A separate analysis was made for the presence in the family unit of the 
so-called “allergic” illnesses of hay-fever, migraine and asthma. Neither the severity nor 
the duration of the illnesses has been recorded. 


Respiratory infections in children.—Table 1 shows that, in catarrhal families, there are 
four times more acute respiratory illnesses in the under-fives, than in non-catarrhal families. 


TABLE I.—INCIDENCE OF RESPIRATORY INFECTIONS IN THE UNDER-FIVES 
Catarrhal Non-catarrhal 


families families 
Number of families ie as 7 me 107 20 
Number of under-fives .. = ~ an 136 25 
Total number of acute infections in under-fives 1,180 51 
Number of child/years_.. a es - 408 69 
Acute infections/child/year e iu si 2-9 (a) 0-7 (b) 
Ratio of (a)/(b) +“ - oa pa ie 4-1/1 


Snuffles.—The analogy of snuffles to the respiratory infections was confirmed by this 
investigation. It was found that snuffles occurred four times more often in the babies of 
catarrhal than of non-catarrhal families. 


The chronic respiratory illnesses.—A similar comparison showed that each of the chronic 
respiratory illnesses in the environment appears to cause more than four times as many 
episodes of respiratory illness in the children of catarrhal than of non-catarrhal families. 
Each of these chronic conditions may therefore be regarded as equivalent. 


The “family” illnesses.—It was interesting and significant to find that each of the so-called 
allergic “family” illnesses appeared to cause four times more respiratory infections in the 
children of catarrhal than of non-catarrhal families. These conditions therefore appear 
to behave as infections of the same order as chronic bronchitis, and presumably as infections 
of the droplet type. Recent work by Brockbank (1955) and Russell (1955) supports this 
assumption. 


Catarrh as a family illness.—This investigation showed that if there are two or more 
members of the family with catarrh, the under-fives suffer a disproportionate amount of 
illness (Fig. 1). 
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The large family is no less healthy than the smaller one, so long as it contains no catarr/_al 
“units”. The only child appears to be a problem on his own, particularly in catarr' al 
families (Fig. 2). 


Sources of infection in the home.—This investigation supports the clinical evidence that 
the chronic respiratory conditions, and the so-called “‘allergic’’ illnesses, behave 4s 
equivalent foci of droplet infection to children. Catarrh is the ubiquitous symptom >f 
all these conditions, and appears as a family illness. 


DISCUSSION 


I believe that one of the principal factors in the incidence and spread of the acute 
respiratory infections is the permanent slowing down, and ultimate partial paralysis, of 
reaped action by the catarrhal exudates, and the consequent arrest of pathogenic organisms 
in them. 

These catarrhal exudates are a medium highly favourable to the proliferation, and the 
spread, of the causal organisms of acute respiratory illnesses. 

The total capacity of the air-spaces of the skull is stated to be 138 c.c. (Gray’s Anatomy, 
1955), or one cupful. In the upright position the overflow from these spaces is directed 
backwards into the nasopharynx. To this is added the overflow from the remainder of 
the respiratory tract. After stimulating salivation (Wright, 1952), the total mass is 
swallowed. 

It would be well to consider the possible immediate and remote effects of the ingestion 
of this constant flow of mucopus, both in the acute and the chronic phases of the inflection. 

Among the factors which aggravate the catarrhal state are atmospheric pollution, cold, 
sudden changes of temperature, humidity, fog, smog, tobacco smoke and damp housing 
conditions. 

The emotional factor in catarrh cannot be ignored. Respiratory congestion resulting 
from emotional causes may precipitate a state of retention in which secondary organismal 
infection supervenes, producing the attack of asthma or sinusitis. 

Within the limits of my practice, chronic otitis media, chronic bronchitis, migraine 
and asthma do not occur in non-catarrhal families. It is possible that our most catarrhal 
children grow up to become our chronic bronchitics and asthmatics. The approach to 
these conditions lies in the elimination of family catarrhal infestations. 
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Dr. Guy Daynes: 
Treatment of Catarrh by Warmth at Night (Abridged) 


Warmth in various forms has been accepted as a standard treatment for inflammato: 
conditions of the upper respiratory tract for many years. Why then are catarrhal patien:s 
allowed to sleep in bedrooms with icy blasts of fresh air blowing in through the ope” 
windows? Unthinking tradition must be the answer to this question; window-openin' 
whatever the weather began as a preventive treatment for tuberculosis and its succe:s 
led to its adoption as a health rule throughout this country. Our belief in the almost magic 
properties of fresh air has continued unshaken ever since! 

This health habit is now challenged and the suggestion is made that catarrhal patien 
benefit by shutting their windows at night! Very many cases of “‘catarrh”’ originate fro: 
chronic virus infections in the upper respiratory tract and antibiotic therapy is usele: 
against these viruses; therefore reliance must be made on Nature’s own mechanism « 
leucocyte defence. If mucous membrane capillaries are contracted by cold air, there wi 
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be 1 smaller blood flow and fewer leucocytes will reach the attacking viruses and therefore 
de'ence will be less efficient. If, on the other hand, the capillaries are dilated by warmth, 
more leucocytes will be able to join battle with the viruses, thereby improving the position. 
Any good that can be done by warmth will be completely neutralized by the use of vaso- 
constrictor nose drops and these should be reserved for purely allergic catarrh. Though 
such drops may temporarily prevent catarrh formation (just as cold air can), the viruses, 
if present, will be able to enter the mucous membrane cells relatively unopposed, and 
catarrh will be worse later. 

Catarrhal patients ought to remain in warm rooms, the temperature of which should not 
fall below about 60° F. This will mean having a source of heat of some sort in the bedroom 
on cold nights, in addition to a closed, or nearly closed, window. Care must be taken to 
maintain some ventilation so that the room is not stuffy. The only difficulty in using this 
simple therapy lies in overcoming the patients’ prejudices against it. If resistance is 
encountered, patients can be compared to a man who, having a bad “‘cold’’, sits wearing 
two overcoats on a frosty day in a room without heating and with the window wide open! 
He may insist that he is perfectly warm, but is he being sensible? Most patients will say 
that he is either mad or determined to get pneumonia, whereupon it can be pointed out 
that they are doing precisely the same thing each night when they tuck themselves up in bed, 
having thrown open the window wide. Logic will usually persuade them to shut their 
W — and stay in the warm, if their catarrh is troublesome enough to justify such a supreme 
sacrifice! 


Dr. H. C. Faulkner: 


Displacement Therapy in Nasal Catarrh. Brief Interim Report on the Use of 
the Proetz Displacement Technique in General Practice 


The Proetz technique has been fully described by Bedford Russell.* 

The ztiology of chronic nasal congestion is multifactorial. Anatomical structure, 
sensitivity to inhalants, changes of temperature and humidity in the atmosphere, smoking, 
infections, both of the nose and sinuses and the teeth and alveolar margins, and stress 
and emotion all can play a part. Some would add the repeated use of vaso-constrictor 
sprays and drops to the list. Persistent rhinorrhoea, particularly in children, may be little 
more than inconvenient. The headache and general malaise arise when the ostia of the 
sinuses are blocked. Possibly the air in the sinuses is absorbed and produces a temporary 
vacuum, which alone produces a “sinus headache”. The fact that retained secretion 
can cause headaches even if not manifestly secondarily infected can be demonstrated by the 
relief obtained by drainage. 

Diagnosis is relatively simple. A bull’s eye lantern and a head mirror make examination 
far easier. Dental abscess or alveolar osteitis should be excluded. I have recently seen 
a patient who had extensive investigations of her sinuses and innumerable treatments before 
the dental cause was found. The nasal mucosa typically loses its pale pink normal 
appearance and is oedematous and injected. Tenderness over the frontal and maxillary 
sinuses is less reliable, and its absence does not exclude the condition. 

Bacteriology is seldom conclusive; antibiotics, surgery (except in the acute or chronic 
c ise with pus under tension), and desensitizing injections, have been disappointing. 

A change of climate is often more successful, but available to few patients. 

The Proetz method, first described by Proetz in 1931, and popularized by Bedford Russell 

. a limited extent in this country, is extremely simple and worthy of a trial in general practice. 


The first requirement is a spray with a fine nozzle and a sufficiently long tube to go far back in 
tie nose. Neophryn shrinks the mucous membrane more efficiently than ephedrine. The only 
o'her requirement is a rubber bulb, with a removable glass nozzle which fits tightly in the nostril. 
The nose is sprayed with Neophryn. A few minutes later the patient lies on a couch with the 
bead over the end, with the chin and external auditory meatus in vertical alignment. Two drachms 
©’ normal saline containing 4% ephedrine hydrochloride are introduced, 1 drachm in each nostril, 
(1 patient breathing through ‘the mouth. The bulb is then compressed. and fitted snugly into one 
rostril. The patient repeats “key, key” while the bulb is allowed to expand gently. If the ostia 

: patent this allows air to leave the sinuses and some of the solution to enter. This is repeated 
© Tew times. 


Of some 30 cases of chronic nasal catarrh treated this year, I have kept separate records 

f 12. All have had relief, some dramatic. One did not return after the second treatment 
hen some relief was admitted. The 2 who do their own treatments have had several 
ttacks during the year, but still find the treatment effectively obtains rapid drainage. 


1RuSSELL, H. G. B. (1955) Med. World, Lond., 82, 569. 
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Section of Ophthalmology 


President—R. C. DAVENPORT, F.R.C.S. 


[December 13, 1956} 


DISCUSSION ON THE VISUAL PROBLEMS OF NIGHT DRIVING 


Mr. L. H. Savin (King’s College Hospital, London): 
The subject of this discussion raises among others the following problems for the 
ophthalmologist: 


(a) The problem of dazzle 

When driving at night every motorist experiences difficulty from the dazzle of approaching 
headlights, especially if undimmed. Glare of this sort may be followed by a dangerous 
interval of defective dark adaptation before the eyes adequately recover vision. What is 
the best way to avoid this hiatus in visibility? Experienced night drivers will be found 
to adopt one of the following techniques: 

(1) The commonest method is deliberately to keep from looking at the advancing 
headlights directly. The gaze is kept all the time on the near side of the road. This method 
is successful if the driver keeps his mind rigidly on his task. 

(2) A second common method is to shut the left eye, opening it again after the glare has 
passed. It is an interesting fact that one eye may be dazzled independently without 
affecting the other. The efficacy of this method depends on how speedily the driver learns 
to suppress confusing after-images from the dazzled eye. Drivers say it takes a little time 
to learn the trick of suppression. They use this procedure particularly when the approach- 
ing light appears suddenly, as when the approaching car is coming unexpectedly round 
a bend in the road. 

(3) An elaboration of the same technique is to keep the left eye open but to shade it. 
A commercial traveller attended a fancy dress party at which he wore a large and impressive 
false nose. On leaving the party he inadvertently still wore the nose, which he soon dis- 
covered was very useful for night driving. By a tilt of the head he could make the shadow 
of the false nose cover his left eye so that it was shielded from advancing headlights. 
Wearing a comic nose has its disadvantages if a driver is stopped at night by the police. 
He therefore later elaborated the idea by making a central vertical septum of blackened 
metal which he attached to the front of his distance glasses. 

(4) Dark glasses can help against dazzle, but at the expense of lowering general visibility. 
This also applies to the gold-spattered anti-glare glasses formerly popular. 

(5) Polarization.—It would be possible to eliminate dazzle to a large extent by polarizing 
ight from headlights in one plane, while drivers wore glasses which polarized in a plane 
‘ right angles. The main trouble would be expense which at present rates would add 
hout 33% to the cost of a headlamp. Another disadvantage is that the use of polarizing 

-dia in front of headlamps would greatly diminish the intensity of the light transmitted. 
) give adequate illumination of the road a much higher candle-power lamp would be 
cessary than that possessed by ordinary cars at the present time. This would increase 
2 cost of motoring. 
Perhaps this is the place to mention some other polarization phenomena. During the 
inufacture of laminated glass windscreens the layers of windscreen are made to undergo 
sssure. Inequalities of pressure may cause areas of windscreen subsequently to polarize 
insmitted light. Reflected light from a wet road is also partially polarized. Hence 
1en travelling over a wet road at night with a dry windscreen it is often possible to note 
ear patterns on the windscreen where the polarization is contrary to the reflected 
ad light. These lines are altered if moisture runs down the windscreen, because such 
ving fluid itself has a polarizing action. These phenomena materially affect visibility 
driving. 

The effect of dirt and dust on the windscreen and windows is worth study. Dust may 

oduce diffraction effects such as small coloured haloes. Raindrops on windows or 

ndscreen frequently produce distortion of the outside scene. 
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(6) The deliberate use of dazzle-——Most motorists have experienced unpleasant daz le 
when the headlight of a car behind strikes the back window. The driving mirror is ¢ ut 
of action at once. A rear window blind is often fitted to cars for this reason, or alternativ. ly 
a curved rear window glass which prevents the parallel rays of the following headli; 1t 
from annoying by bringing them to an approximate focus. These devices prove o: ly 
partially effective. 

Police flying squads find dazzle from behind an effective weapon against car band ‘ts. 
As they follow a fugitive car zig-zagging at top speed through side streets at night, ‘he 
police try to follow close behind and concentrate their headlights upon the bandit cir. 
They sound their gong, and the average car bandit in his excitement accelerates wildly. |! tis 
faulty cornering and defective vision in the dazzle will cause him to crash unless he h:as 
displayed the foresight to steal a car with an efficient rear blind. 


(b) The Problems of Reflectors 

Properly adjusted reflectors on the backs of cars are a great help in making night driving 
safe. The ordinary reflectors depend on internally reflecting prisms and their ‘“‘cube- 
corner-facets”’ reflect light efficiently if properly mounted. The regulations prescribe that 
such reflectors must be set at right angles to the baseline of the car both vertically and 
horizontally. These regulations are more honoured in the breach than the observance. 
Most car backs these days are curved posteriorly. If the reflectors are just screwed on 
flush with the posterior surface of the car, they are ineffective. Light from a following 
car is not reflected back to the driver of that car, but outwards and upwards. It is thus 
rendered useless. 

Cat’s eyes down the middle of the road are a great help to the night driver. Some roads 
have red reflectors down the near side and these have definitely proved their value. If these 
reflectors have colourless reflectors on their reverse side there is the advantage of a line 
of colourless reflections on the offside of the road too. This arrangement is being adopted 
by many authorities. 

There is a good deal to be said for making cars carry colourless reflectors on their sides. 
This might be a help when cars reversed out of their front drives, or occasionally at 
cross roads. 

The Times recently described a strip material known as “‘Scotchlight’”’ which could be 
employed as a reflecting armband for pedestrians, or made into small portable reflecting 
danger-signs which could be stood in the road behind a car when the motorist was changing 
a tyre. 

The hypermetropic eyes of animals, especially where the tapeta lucida are well developed, 
make excellent light reflectors at night, so that it is often possible to spot in this way a cat or 
dog in the road. The reflections from animal eyes can be seen from a much wider angle 
than the standard prismatic reflectors. A fortune awaits some manufacturer who will 
imitate animal eyes in the form of a glass lens inside a suitably curved reflecting base. 
Such ocelli could be in the form of buttons. One or two such button-ocelli sewn on the 
back of the overcoats worn by pedestrians would give a high degree of protection to the 
wearers. 

It is quite remarkable what a high degree of protection is given even by such a simple 
object as a white scarf, which will greatly increase the visibility of its owner to the nigh!- 
driving motorist. 

Sometimes reflections from headlights may be of disadvantage to a motorist. If for 
instance there is mist or fog, the white light from the headlamp is reflected in diffuse 
fashion by the tiny fog particles. It is alleged that yellow headlights are not so liable 'o 
disperse reflection by the particles, and hence are better than white light. 

In a foggy atmosphere there is commonly a clear layer of air below the fog on the surface 
of the ground. It is therefore advantageous for the foglight of a car to be down near the 
road surface, and also for the beam to diverge widely so as to illuminate the paveme: t 
edges before the car hits them. 

(c) Dark Adaptation and Night Driving 

Night driving brings up the following problems in which dark adaptation plays ; 
important part: 

(i) Motorists hate that uncomfortable period of twilight before lighting-up tir 
Shadows are falling, colour values are fading in accordance with the Purkinje phenomeno 
and eyes have to peer to see an unilluminated cyclist or a pedestrian. There is st: ! 
enough light from the Western sky to make headlights of minimal value. 

It is at this stage that side and rear lights make such a difference. They act as indicato’s 
of the presence of vehicles, and also the careful driver can draw useful inferences. If, f 
example, the rear lights of the car in front swing out towards the crown of the road, t! 
driver may well be overtaking a cyclist without lights, so precautions are taken according) 
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Th. careful driver gives an oncoming car a little more clearance than its sidelights would 
sug .est, because older makes of car often project laterally beyond the sidelight. Sidelights 
are meant as position indicators rather than as illumination to help the driver on his route. 
There would be a great deal to be said for making lighting-up times half an hour earlier. 

Once headlights come into play other useful inferences may be made. If an approaching 
car suddenly accelerates the headlights lift suddenly because the weight of the car is flung 
on io its back wheels. If an approaching car seems to have its headlights constantly tilted 
upwards either the beams have not been properly adjusted to parallelism with the plane 
of ihe road, or alternatively the tyre pressures are down a bit and there is a heavy load on 
the back seat. If such a car brakes the beams will drop slightly. 

(ii) A driver at a party may leave a brightly illuminated room and find himself very badly 
adapted to the surrounding darkness outside when the time comes to drive away. One has 
seen such a driver reverse his car in a car park straight into a car which seemed easily visible 
to a dark-adapted onlooker. A short time sitting in his car before starting would have 
allowed his eyes to become dark-adapted sufficiently to avoid the mishap. 

(iii) A similar difficulty is often experienced when street lighting suddenly changes in 
intensity. Brightly illuminated streets are good in themselves, but they carry the penalty 
that a driver may suddenly run from a well-lit area into an island of comparative darkness. 
There is one such area just after passing the Houses of Parliament before reaching Millbank, 
where the bright lights are suddenly followed by inky blackness. 

(iv) If one is unfortunate enough to get badly dazzled by a headlight, this problem of 
dark adaptation may become acute. It may even be necessary to give a slowing-down 
signal, run to the near side of the road, and stop. 

(v) The driver with retinitis pigmentosa or similar pathological cause of night blindness 
does not seem a serious source of difficulty. Such a person usually finds it so difficult to 
drive at night that he is unlikely to be foolish enough to do so. 


(d) Problems of Street Lighting 

This is a fascinating subject for the illuminating engineer, who has to consider not only 
the intensity of illumination he desires but its cost. Monochromatic light from sodium or 
mercury vapour lamps is often chosen for its cheapness and efficiency in running. Such 
light is very irritating to many drivers owing to the gross distortion of the colour values 
of objects seen through its agency. Curiously enough other drivers allege that mono- 
chromatic light of this sort has a hypnotic effect. If they drive along a straight road illu- 
minated by sodium vapour lamps they find themselves dropping off to sleep, conducive 
factors being the sense of unreality produced by the altered colour values, and the monotony 
of a long straight road stretching indefinitely ahead. Avoidance of this monotony can be 
achieved by planning the roads in gentle curves as found on many of the Continental 
Autobahnen. 

\Iluminating engineers aim to guide drivers by one of two methods. They aim for 
objects on roads to be seen by drivers either as darker silhouettes against a light background, 
or less usually as a light outline against the background of a dark road surface. The nature 
of the road surface thus affects visibility (Harris and Christie, 1951; Christie, 1954). 

Away from well-illuminated roads, the beam of a headlight will give reasonable 
illumination where it impinges. Trouble arises from objects off the direct light of the beam, 
which may be visible only momentarily. The police lay very great stress in their handbooks 
on the degree of concentration and attention required for night driving. Harris and 
Christie (1954) have worked out that allowing for the number of vehicles on the road the 
chance of fatal accidents increases on average 1°88 times at night. They consider the 
re.sons for this increased risk very largely visual. 


(ce Visual Requirements for a Driving Licence 


There is widespread doubt whether the simple recognition of the figures of a number 
p' te at 25 yards as demanded for a driving licence is really adequate. A person may quite 
in \ocently state in his application for a driving licence that he can see such a number plate, 
a' J never realise that he has a constricted field from chronic glaucoma, or is night blind 
from retinitis pigmentosa. Ideally a motorist should have good visual acuity, a full 

ipheral field, good colour vision, good vision at night, and minimal heterophoria. Yet 
vw all know drivers who have driven for years without accident with vision defective in 
© ¢ or other of these characters. It is difficult to steer a middle course between a “‘fuss 
pt” mentality and lazy /aissez faire. The number of road casualties indeed has risen to 
horrifying proportions, but if every applicant for renewal of a driving licence required 
a visual test, who would undertake the enormous number of such tests necessary? There 
a 2 certainly not enough ophthalmic surgeons or opticians. 

My own solution would be the compromise one of including a better and more compre- 
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hensive visual examination in the driving test, and also compulsorily subjecting to a vis .ial 
test all persons before the courts as the result of motor accidents, or for such moto: ng 
offences as dangerous driving, or driving without due care and attention. Disqualificai.on 
should be automatic if reasonable visual acuity is absent and unattainable. 


I wish to thank Dr. J. F. Fowler the physicist at King’s College Hospital for his h2lp 
with this paper, also Dr. W. May and Dr. P. Wright. 
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Mr. H. C. Weston (Institute of Ophthalmology, London): 

The visual problems of night driving arise entirely from the peculiar and often abruptly 
changing luminous field of view, which determines both the momentary visual capacities 
of the driver and the apparent content—and, hence, the intelligibility of the continuously 
changing scene. 

Both absolutely and relatively, the luminance values in the night field of view differ much 
from those of the day field. From those parts of the field having sub-liminal brightness 
no useful information can be received: it is as if there were blind areas in the somatic visual 
field. In other parts, small patches of brightness are substituted for—and must be 
interpreted as representing—what, in daylight, are much larger areas of different brightness, 
colour and contour. In yet other parts, new brightnesses are added, some aiding and 
some hindering the rapid development of perceptions which we hope will be valid for the 
journey moment by moment. 

The distribution of brightness in the night scene may not be merely such that the way 
ahead is so difficult to discern that the driver is compelled to proceed slowly and warily. 
It may be actually misleading so that, although confident he has solved the visual problem 
of the vista, on closer approach the solution is found to be incorrect and an emergency 
operation is required to avoid calamity. 

Inclement weather generally increases the visual stress in driving both by day and night, 
but its adverse effect is always greatest at night. Then, it still further impoverishes a field 
of view already emptied by darkness of many features which ordinarily give rise to helpful 
visual impressions, including those parafoveal streams on which judgments of speed and 
distance largely depend. But, unlike darkness itself, it does not simply fail to reveal but 
intrudes new and disrupting features into the field and distorts the appearance of others. 
Rain is the most usual though not, of course, the worst of inclement weather for night 
driving. It gives a streaky appearance to lighted road surfaces, and against such a back- 
ground objects in the dark areas are difficult to see. From the driver’s viewpoint the 
situation is still worse, because his rain-spotted or streaming screen is superimposed on the 
external scene, so that parts of this, particularly the lateral and foreground parts, are made 
more indistinct. One of the major problems confronting the street lighting and highway 
engineers is to devise a system of lighting and a road surface that, while meeting other 
important requirements, will yield a satisfactory road appearance in wet as well as in dry 
weather. 

Driving a motored vehicle at any time calls for ceaseless vigilance. Yet, except for roid 
transport drivers on night shift, driving at night is usually done by people who are already 
fatigued by their daytime activities. Fatigue is insidious in onset and momentary failures 
of attention, as well as misperceptions, are among its earliest manifestations. They occ: 
before there is any awareness of fatigue, yet, at night, unflagging attention and perceptu:: 
agility are especially necessary in view of the relatively unfavourable presentation of t've 
changing scene. 

Unlike Argus who could see all with his hundred eyes, we have only two and their ga” 
has to be directed to and almost continuously kept within a portion of the scene ahead whi 
has small angular dimensions. Except on traffic congested roads, attention has to be gi 
to the road some hundreds of feet ahead of the vehicle, this sighting distance being vari: 
of course, according to the speed of driving. A common sighting distance at moder®' 
speeds in built-up areas is one of about 300 feet and, at this distance, the whole width 
the road, most of the objects of interest to the driver and most of the visible light sour« 
occupy quite a small portion of the total visual field (Fig. 1). It may be easy to visuali ¢ 
how small this driver’s fixation field is if I say that it can be covered by a couple of posta: ¢ 
stamps viewed at the conventional reading distance of 33 cm.: its angular subtense is abc t 
8 by 5 degrees. Two points should be noted: (a) there is less tendency by night than by d: » 
to relieve the ocular muscles of static fatigue by occasional quick glances beyond the later’! 
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Fic. 1.—The field of attention, or fixation field, when driving is usually quite small: its angular 
subtense at the eye does not exceed about 8 x 5 degrees. 


boundaries of this field—partly because it is more dangerous to do so, since the amount 
of information gained about what lies ahead is usually less than in daylight and is insufficient 
to give confidence that the fixity of the gaze may be relaxed even momentarily: (6) most 
of the street lamps—which are thousands of times brighter than any of the objects it is 
necessary to see—are crowded into this small field and so are imaged near the fovea where 
their glare effect is greatest. So far as the feeling of strain engendered by night- driving 
is referred to the region of the eyes it is almost certainly due to prolonged restriction of 
eye movements, in short, to staring—and partly due to restriction of blinking which always 
occurs during critical visual tasks. The more difficult the situation, e.g. when there is 
fog, the more sustained is the staring and the more acute the sense of strain. 

Seeing while driving is obviously a paced task, like looking for faulty pieces among a 
stream of manufactured articles passing on a belt conveyor before an inspector. If the 
pace is too rapid and there are too many things in’ the display that should be observed 
before they pass out of sight, the perceptual load is too great, speed stress develops, and 
some of the objects which ought to be seen are inevitably overlooked. In the factory 
situation such oversights may not have disastrous consequences but they often have on 
the roads: accident rates are always higher in hours of natural darkness than in daylight 
hours, even on roads having good modern artificial lighting. 

The artificial lighting of traffic routes is based on two principles. The first is to make 
the roaésurface, as seen in perspective by vehicle drivers, sufficiently bright for objects on 
the road-ahead to be seen in silhouette, and the second is to do this without putting so 
much light from the street lamps into the eyes of drivers as to cause distraction, discomfort 
o: any visual disability. To achieve a reasonably uniform and sufficiently high road 
brightness the lanterns must give an appropriate light output which they are designed to 
d.tribute in a particular way, such that the maximum beam intensity is at a fairly high 
ai gle from the downward vertical. The lanterns must also be mounted fairly high—25 
fe-t is now general practice—and they must be appropriately spaced, usually from 100 to 
1.9 feet apart. From the driver’s point of view each lantern produces on a dry road 
si face a patch of relatively high brightness of T-shape, the patches from successive lanterns 
mn srging together so that the whole road ahead is fairly evenly brightened. Under these 
c nditions, the visual problems of night driving are not very troublesome on uncongested 
roads, but this scheme of things is upset when the road is wet. 

There are different types of lighting in use on traffic routes. For example, the lanterns 
a 2 sometimes centrally suspended but more frequently they are staggered on either side. 


= 
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If they are of what is called the cut-off type they need to be more closely spaced to obt in 
sufficient uniformity of road brightness but they have the advantage of giving less glare. 

As to the kind of illuminant, six kinds are now in use—gas, incandescent tungst-n, 
mercury discharge, colour-corrected mercury, sodium and fluorescent. It is impossible to 
compare these fairly on the road since they are used in installations which differ in ot!.er 
respects. But there is some evidence, that, given comparable installations, the mono- 
chromatic sodium light has some advantage as a driving light, and fluorescent light is 
also good. 

If street lamps are so widely spaced—as they are in side roads—that there are extensive 
dark areas in the road, the detection of pedestrians and other unlighted objects which «re 
in very poor contrast with such backgrounds requires the most intent looking and may be 
quite impossible. In side roads generally, and especially if one is unfamiliar with them, 
driving with car side-lamps alone not only makes the visual task of the driver often 
extremely difficult and trying, but can also be dangerous. Car side-lamps are intended to 
indicate the presence of the vehicle to other road users and not to provide a driving light. 
Unfortunately, pedestrians do not always realize that they can see a car by its side-lamps 
before the driver can see them. 

Nothing is gained by using headlamps on stretches of main roads provided with the 
most up-to-date street lighting but, just because these stretches are so well lighted, in passing 
out of them to unlighted or dimly lighted roads dark-adaptation cannot occur quickly 
enough to ensure safe vision until an appreciable distance has been travelled. One way of 
overcoming the difficulty would be to scale down the street lighting gradually instead of 
changing or stopping it abruptly, but this is not likely to be done very generally. As things 
are now, dipped headlamps need to be switched on before leaving a well-lighted road. 
On unlighted roads when vehicles provide their own flarepath, objects on the road ahead 
are revealed by being made brighter than the surface which forms their background—the 
» silhouette effect is reversed. 

The headlights of oncoming vehicles make the road surface ahead of them appear brighter 
to an approaching driver than the surface illuminated by his own lamps and so objects 
in this part of the road are seen as they are in lighted streets. The lights of oncoming 
vehicles are sometimes very helpful in this way to a driver travelling in the opposite direction, 
as they may also be in revealing bends in the road. But the bugbear of night driving on 
unlighted roads is the frequent momentary exposure to the glare of undipped approaching 











Fic. 2.—On this wet road the zebra crossing is almost invisible although it is floodlighted, 
but the flashing beacons indicate its presence. 
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headlamps and, unfortunately, to the more prolonged glare from maladjusted lamps even 
whcn they are dipped. To resist the phototropic effect of these bright light sources requires 
an effort of which we are often very conscious. At best, driving on unlighted roads 
no\.adays involves frequent dipping of lights and consequent sudden shortening of seeing 
distances. Speed ought to be and often has to be reduced when these abrupt changes in 
visivility occur, but there are numerous occasions when during deceleration a considerable 
distance is travelled almost blindly. For a short period progression is more of an act of 
faith than a visually guided one, and this is also sometimes true when passing vehicles mov- 
ing in the opposite direction on fairly narrow roads. A new problem of glare seems to be 
developing, due to the practice of equipping new cars with bigger and brighter stop and tail 
lamps. Stop lamps have to be bright enough to be unmistakably visible in daylight and 
this means that they may be unnecessarily and glaringly bright on dark roads by night. 
Something may have to be done in the future to make the brightness of such lamps adjustable 
for day and night driving. 

Driving on empty unlighted roads provides. most of the visual conditions favourable 
for the onset of the hypnotic state: an almost empty and monotonous visual field save for 
the relatively bright ribbon of road ahead to which the gaze is glued. There is something 
to be said then for having other vehicles on the road: their lights contribute to the visual 
stress of night driving but, at least, they help to keep the driver awake! 

The visual problems of night driving have been added to in recent years by such innova- 
tions as roundabouts and zebra crossings. Signs giving advance warning of roundabouts 
are not always easy to see, nor are some other road signs. Roundabouts which are un- 
lighted and not otherwise noticeably marked—as by a black and white curb or fence may 
not be seen in time to be negotiated when driving a car fairly fast on a gently curving or 
undulating road which is traffic free and apparently safe for fast travel. Accidents have 
shown the need for making roundabouts clearly visible and many are now suitably lighted 
or marked. Zebra crossings would often be difficult or impossible to see at night but for 
their beacons. As seen by the approaching driver, their distinctive white stripes are much 
foreshortened and the contrast between the white and black stripes may be insufficient 
to make the crossing conspicuous. When the road is wet, the contrast between the stripes 
may vanish completely—even if the crossing is floodlighted. Hence the beacons are 
very necessary indicators of the presence of a crossing (Fig. 2). Since, if steady, their 
lights could be overlooked, or their significance not realized—especially in localities where 
there are numerous other lights in the parafoveal field of view—it was a wise decision to 
make them conspicuous by flashing. 


Mr. G. Grime (Road Research Laboratory, Department of Scientific and Industrial 
Research, Harmondsworth, Middlesex): 
Road Illumination by Headlamps or Street Lamps 

Consideration will be confined in this paper to problems of seeing with headlights and 
in street lighting. 
The Importance of Improving Seeing at Night 

An analysis of the figures for adult pedestrian casualties at night was made by Smeed 
(1953), in which he considered the changes in casualties which occurred when*summer- 
time was introduced and removed. In the hours that change from light to dark he found 
that casualties were approximately doubled, while in those that change from dark to light, 
casualties were halved. There is therefore scope for very considerable accident reduction 
by means of improved lighting. 

Table I illustrates the relative importance TABLE I.—ACCIDENTS IN DAYLIGHT AND 


of town and country as regards accidents. DARKNESS, GREAT BRITAIN, 1954 
A>out twice as many serious and fatal night Number of fatal and serious 
accidents occur in built-up as in non-built-up accidents 
areas. This emphasizes the importance of Light Built-up Non-built-up_ 
n iking improvements in street lighting. conditions areas areas 

For street lighting there is reliable evidence Daylight 25,500 12,200 
© the improvement likely to result from Darkness 11,000 6,300 
r.-lighting to modern standards. Tanner and 
C nristie (1955) found that after re-lighting eight London streets to the upper limit of 
Croup A lighting, there was an average reduction of 35% in personal-injury accidents. 


Unfortunately, similar figures are not available for improvements in vehicle lighting. 


1e@ Physics of the Road Illumination Problem 
For ease in driving at night, the lighting system, whether provided by street lighting or 
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by headlamps, must do two things: (1) enable objects on the road to be detected in gc.od 
time, and (2) enable the driver to position his vehicle accurately in relation to the kerb «ad 
to other vehicles. The importance of the second requirement has not always ben 
sufficiently realized when designing either vehicle or street lighting systems. 

In satisfying these requirements, the lighting engineer is subject, for economic reascis, 
to a severe limitation in the amount of light which he has at his disposal. Brightness levels 
are therefore always extremely low compared with daylight; colour sensitivity is largely ost 
and so is the ability to resolve small details. The visibility of objects then depends mainly 
on the existence of a brightness contrast between the object as a whole and its backgrouiid. 
Silhouette vision occurs when the object is the darker, and reversed silhouette vision when 
the object is the brighter. In seeing with vehicle headlights, the reversed silhouette is the 
more important; the object is illuminated by the headlamps and appears bright agains! a 
background of dark road surface. Objects are also seen, but less reliably, as dirk 
silhouettes against road illuminated by the oncoming vehicle’s headlights. In street 
lighting, where the object of the lighting engineer is to make the road surface as bright as 
possible, the dark silhouette is by far the more important (Fig. 1). 





Fic. 1.—In lighted streets vision is mainly by silhouette. Occasionally the silhouette is reversed 
in the case of a pedestrian wearing light-coloured clothing. 


Vehicle Lighting 
In designing and using vehicle headlights the most difficult problem is to provide goc ! 


seeing with minimum glare, when meeting another vehicle. The lamp designer’s difficulti. ; 
in attempting to solve this problem arise mainly from the smallness of the angul:- 


separation between the object, which needs the maximum illumination, and the oncomi: 
driver’s eye, at which, to avoid dazzle, illumination must be a minimum. Fig. 2 shows th: 
for a high visibility distance and a tolerable amount of glare at 400 feet, the intensity mt 
drop rapidly between two points separated by only about 3 degrees. These remarks, 
course, apply only to the “meeting beam” or dipped beam, used when another vehicle 
approaching. The driving beam used on the open road presents no particular problem. 
Lighting has to satisfy the two requirements of object detection and position keepin 
Experimental techniques are now available for testing how well both requirements are me 
The first gives a straightforward measurement of the distance at which a driver can recogni 
an object on the road in front of his vehicle when faced by another vehicle. Two test ca 
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Fic. 2.—Geometry of headlighting problem. 


are equipped with similar headlamps, properly aimed, and with apparatus for measuring 
distance. They start simultaneously from opposite ends of a test track, usually straight 
and level, along which objects of a dark colour are placed at intervals. The distances at 
which the driver sees the test objects are recorded by means of apparatus carried in the car. 
At the Road Research Laboratory a simplified form of this test has been used, in which 
one car remains stationary to provide the glare source, and the other carries the observer. 
Only one test object is used, placed near to the glare source but on the opposite side of the 
road. A further simplification was to employ beams of uniform intensity. 

The results of many trials of this kind have been combined to produce the curves of 
Fig. 3 which enable the performance of a meeting beam to be determined when its light 
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F i. 3.—The relation between seeing distance, beam intensity directed at an object, and glare intensity. 


© tput in different directions is known. Fig. 3 gives only a single figure for the minimum 
\ ibility distance in a particular meeting situation, but the calculations can readily be extended 
t. cover other situations by making use of well-established physical laws relating the effects 
© glare to the angle between the glare source and the eye of the observer. 











182 Proceedings of the Royal Society of Medicine 18 


Tests of visibility distance alone are not sufficient to determine whether a meeting be 
is satisfactory. A narrow pencil beam, for instance, may give a high visibility distance < nd 
yet be extremely unpleasant to drive behind because it throws little or no light on the rcad 
near the car. A test has therefore been developed which gives an indication of gen«ral 
performance and of the comfort of driving with a particular beam. The usual way of 
carrying out tests of this kind is to use the lamp in the ordinary course of driving on ‘he 
public roads. A serious objection to this as a method of test is that it is not fair to jucige 
a lamp by its performance when meeting anything but a similar lamp, and that this is :.ot 
possible on the road. The objection can be overcome by making the assessment on a ‘est 
track in such a way as to approximate to road conditions. The experiments (Grime, 1954) 
were made on a straight track about half a mile long, having man-size obstacles in ‘wo 
rows, one on each side of the track, and a line of smaller obstacles in the middle. The 
obstacles were un important feature of the procedure, since they compelled the drivers to 
concentrate on the task of driving. It was intended in this way to remove some of the 
artificiality of the tests. Two cars took part in the test, starting simultaneously from 
opposite ends of the track; each car carried the two sets of meeting beams to be compared. 
Eight runs were made ucing alternately one beam or the other, and the drivers then 
completed a questionnaire recording their preference. Runs were also made with ihe 
road surface wet. In most of the experiments, all the driver had to do was to make a 
direct comparison, and this helped greatly to increase the consistency of the results. 

The main conclusions of these and other researches were: 

(1) When the lamps are new and properly aimed most modern meeting beams provide 
similar visibility distances. Only small improvements in visibility distance are likely to 
result from further design changes. 

(2) On British roads, however, headlamps are rarely aimed correctly, and many have 
deterioriated so that they emit no more than a feeble gleam of light. Many drivers are 
dazzled, and many are able to see only a very short distance. The aiming of lamps is so 
poor and the deterioration of lamps is so marked, that the most effective single step to 
increase visibility and reduce dazzle would be to bring up all headlamps to a similar state 
of efficiency and correct aim. 

(3) Dazzle is determined not by the opposing glare intensity alone; it is decreased by the 
foreground illumination from the driver’s own lamps. Thus, dazzle depends on one’s 
own lights as well as on those of the oncoming car, and the driver of a car with feeble lights 
will be dazzled even by headlights in good condition and properly aimed. 

(4) Broad beams, even of low intensity, are preferred to narrow ones, giving the driver 
greater confidence. The correctness of the design of the modern headlamp, in which a 
large proportion of light is spread widely over the road near the car, was confirmed. 

An account of most of this work has been given by Harris (1954). 

Street Lighting 

The lighting engineer’s problem in street lighting is to provide a well-illuminated back- 
ground, usually the road, against which objects are seen in silhouette. 

Each single street-lighting lantern produces one patch of light on the road. The art of 
street lighting is to combine these patches into a pattern of light on the road which satistics 
the two requirements of object detection and position keeping. It was formerly thoug it 
that these objects could only be achieved by making the carriageway uniformly bright; \¢ 
are now beginning to change our minds about this, and to think that certain kinds of no»- 
uniformity are permissible. For example, a pattern of horizontal bands of light mig:it 
reveal pedestrians and vehicles perfectly adequately and would therefore be acceptab », 
although it might not enable small animals to be seen at a distance. 

The diverse types of street lighting are more fundamentally distinguished by differen: 
in the distribution of light from the lanterns, than by more obvious differences such 
colour of light and shape of unit. The two most dissimilar distributions are termed “‘cut-o 
and “‘non-cut-off”’. 

**Non-cut-off” lighting.—In this system most of the light is emitted almost horizonta 
up and down the road, and the patch of light from a single non-cut-off lantern is T-shap: |, 
the tail of the T extending along the road towards the observer. The light is reflec: d 
from the road surface at small angles, generally less than 5 degrees. The whole patt 
is obtained by combining the patches from individual lamps, and the result is a pattern [ 
longitudinal patches. 

The advantage of the non-cut-off system is its cheapness, since the lamp-posts may = 
widely spaced. 

The disadvantages are, first, the high glare, especially when the road surface is a dé « 
one and secondly, that it may become very poor and streaky when the road is wet, the lo 
brilliant streaks producing particularly confusing patterns in these circumstances. 
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-off installations —As the name suggests, in cut-off lighting the tail of the patch is 
ff and light is not allowed to be emitted near the horizontal. The individual patches 
ansversely across the road and there is very little glare. 

« disadvantage is that a closer spacing of lamps is required than with non-cut-off 
1g, and the installation is therefore more costly. 


rmediate systems.—Most modern British street lighting installations are compromises 
een the two extremes of cut-off and non-cut-off (Fig. 4). 





Fic. 4.—Transitional lanterns intermediate between high- and medium-angle beam types. 


Road Surface 

| these systems of street lighting have as their object to make the road surface bright 
background against which objects may be seen. The properties of the road surface 
herefore of great importance in street lighting, and a substantial part of our work at 


Road Research Laboratory on street lighting has been concerned with the study of 


oad surface as a reflector of light striking it at various angles (Christie, 1954). It is 
i that road surfaces act as “preferential diffusers”, reflecting strongly, almost as in 
rror, at the tail of the light patch, but only very weakly and diffusely at the head of 
atch near the lantern. The dominant factor in determining the reflection characteristics 
texture of the road surface, smooth surfaces producing long bright patches and rough 
shorter and less bright ones. Texture is particularly important in wet conditions, 
a certain coarseness of texture is necessary in order to avoid the formation of a streaky 
confusing pattern. 
has been shown, both theoretically (Christie, 1954) and practically, how important the 
surface is in street lighting, and indeed it may be calculated that making the road 
ce lighter by a factor n has a greater effect on visibility than increasing the light output 
e lanterns in the same ratio. ; 
e road surface is perhaps of less importance in conditions where headlamps provide 
ighting than in street lighting, but probably has a considerable influence on driving 
ort. There is no general agreement, however, as to the relative merits of dark and 
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light road surfaces. Dark backgrounds should, in theory, enable objects on the roa’ to 
be detected at greater distances than light ones; but from the few tests which have ‘ 2en 
made, the increase does not appear to be great. At the same time, there is indirect evid ce 
that iight-coloured diffusing surfaces are better than dark from the point of view of ger: :ral 
comfort in driving, good position keeping, and reduction of dazzle. The evidence vas 
obtained in the tests of general performance and comfort, where it was found that a b: vad 
beam, lighting up the road near the car, helped position keeping, and that a bright | >re- 
ground reduced dazzle; a light-coloured road surface helps to produce a brighter foregr« ind 
and to extend the width of the patch of light on the ground, and may therefore be expe ‘ted 
to have the same effect as broadening the beam and increasing its intensity. More rese.rch 
is, however, required to define the optimum properties of the road surface. 


This paper is presented by permission of the Director of Road Research. 
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Mr. Grime, in reply to the discussion, said that he would not like the question of polarized 
light to be dismissed as academic only. It was, of course, one of the very few solutions which 
offered an improvement in the ratio of the useful light to the glaring light put out to the other 
driver. It was true that with present windscreens there was a “chicken-wire” pattern due 
to the rotation of the plane of polarization through the windscreen and that had to be 
improved, or the other type of screen, the laminated type, which was very nearly as good 
as plain glass, must be used. The Road Research Laboratory had carried out quite a 
number of experiments on this and the main difficulties were still the psychological ones 
and the question of comfort in driving. ‘When meeting another car one could undoubtedly 
see nearly twice as far with polarized lighting systems as with other types, but one had to 
look through a vizor which cut off half the light coming from the field of view and it was 
most unpleasant, since one wanted to look round it. It was possible to wear half-glasses 
in which the one half was polarized but that meant that one had to use two different 
positions for the head in driving, and one had to dip the head quite an appreciable amount 
because with the normal type of spectacle the lens was very close to the eye and the pupil 
subtended quite a large angle. Experiments were being made at the moment with mixed 
systems in which more light was put in the foreground than one could get with a polarized 
system in which a reasonable amount of power was used and it looked as though that kind of 
system might render a limited solution possible. 
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Basic Aspects of Mouth Development 
By C. H. TonGe, T.D., M.B., B.S., B.D.S. 
Reader in Oral Anatomy, University of Durham, King’s College, Newcastle upon Tyne 


THe mouth develops in unison with the other organs and tissues and cannot be considered 
without reference to the embryo as a whole. In embryonic and feetal life, the visceral part 
of the head, including the facial structures and portions of the alimentary and respiratory 
systems, has a much slower rate of growth and differentiation than the neurocranial part. 
The primitive oral cavity or stomatode2um forms a portion of both the nasal and mouth 
cavities, the remainder arising from an inclusion of the primitive pharynx following the 
breakdown of the buccopharyngeal membrane. During the formation of the boundaries 
of the oral cavity, fusions occur which involve the fronto-nasal process, as well as the maxil- 
lary and mandibular processes of both sides. Failure of growth and union of these compo- 
nents in an orderly and mainly symmetrical manner results in malformations which may 
involve the face and the oral and nasal cavities in varying degree. 

The aim of this study of mouth development is to consider the various phases of differenti- 
ation, with particular reference to their characteristic features and functional significance. 


MATERIAL AND METHODS 

Serial microscopic sections, cut sagittally, coronally and transversely, of 23 human embryos 
and 16 foetuses were examined, together with representative wax plate reconstructions. 
Streeter (1942-1951) conceived the idea of dividing embryonic life into a series of horizons, 
demarcated as stages in development, then allotting each of the normal specimens of the 
Carnegie Institute Collection to its appropriate phase. The material used in this study has 
been graded in Streeter horizons and the ovulation age of each of the horizons indicated. 
In addition, the crown-rump measurement of each specimen is stated, and, where appropriate, 
reference is made to embryos described in the literature. The material examined ranges from 
the fourth week to the fifth month of intra-uterine life. 


OBSERVATIONS 

_The 7-somite embryo of about 22 days’ ovulation age, described by Payne (1925), empha- 
sizes the development of the neurocranial part of the head and shows the presence of a large 
head fold. The stomatodzum is bounded by the developing fore-brain area above and the 
pericardial area below. The mandibular arches are at the sides and reach towards the 
pericardial area, whilst the processes which give origin to the lower jaw are not yet demon- 
Strable. It is open ventrally, and dorsally the buccopharyngeal membrane with its ecto- 
-_ \| and endodermal layers separates the stomatodzum from the region which later forms 
the ‘ore-gut. 

The mandibular and hyoid arches are seen as surface elevations in embryos of 13-20 
somes (horizon XI, ovulation age 23-25 days). They are also present in the 13—14-somite 
emb vo described by Low (1908). The buccopharyngeal membrane is shown to be perforated 
inil! ‘strations of a 20-somite embryo (Davis, 1923) establishing a free communication between 
the - omatodzum and the primitive fore-gut. The first three branchial arches are present 
ine bryos of 21-29-somites (horizon XII, ovulation age 25-27 days), and partial fusion of 
” andibular processes as they grow forwards may be observed in the older specimens of 
the : -oup. 

In a 5S mm. specimen (horizon XIII, evulation age 27-29 days), the mandibular processes 
are \eeting and fusing in the mid-line to form the floor of the stomatodeum, whilst the 
peri: irdial bar is gradually descending. In sections cut in the transverse plane, the embryo 
Is Sc n to be lying completely within its amniotic sac; the fronto-nasal process, mandibular 
and yoid visceral arches, as well as the dorsal surface of the embryo can be identified. The 
mar ibular processes are separated ventrally and the first aortic arch artery can be seen 
tray rsing the mandibular arch tissue (Fig. 1). 
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In specimens of 5-6 mm. and 7 mm. (horizon XIV, ovulation age 28-30 days) the man. ibu- 
lar and hyoid arches are large and form prominent surface features. The maxillary pr. cess 
appears and the line of junction between the mandibular and maxillary processes for 1s a 
lateral wall for the mouth cavity defining the cheek. The fusion of the mandibular proc.’sses 
proceeds to completion forming the area of the lower jaw and the greater part of the flo »r of 
the mouth. The pattern of the tongue takes shape receiving elements from each of th« first 
three visceral arches. The growth of the mandibular arches to form the lingual swe. ings 
creates a deep intermandibular sulcus in the mid-line region. The upper jaw and roof of 
the mouth is less well formed than the lower jaw and floor of the mouth. The maxi|lary 
processes are widely separated and the common bucco-nasal cavity is a cleftlike structure 
with a central diverticulum, Rathke’s pouch arising from it (Fig. 2). 

During the formation of the walls of the oral cavity, fusion of processes takes place. Union 
of the mandibular processes continues into later phases of development. The complete 
separation of the buccal and nasal cavities occurs last, by the union of the two paulatal 
shelves of the maxillary processes with one another, and with the lower edge of the nasal 
septum. In Fig. 3 the mid-line fusion between the mandibular arches is seen. The surface 
epithelium consists of a single layer of flattened cells with well-marked heavily-staining 
nuclei. This clear-cut definition fades sharply in the region of contact of the two epithelial 
layers. The cells in the line of fusion are enlarged, pale and opaque near to the surface, 
whilst in the deeper areas, the definition between the adjacent cells is no longer clear, and 
many show abnormal and abortive mitosis. These phenomena suggest that the process of 
degeneration is slow. The mesenchymal cells are orientated with their long axes parallel to 
the epithelial cells in the line of fusion. As the epithelial cells disintegrate the mesenchymal 
cells re-orientate and bridge the gap, thus forming a continuous mass of tissue. 

The formation of a face and the establishment of an upper jaw and primitive palate from 
the premaxillary process, as well as a primitive nasal cavity and bucco-nasal membranes 
between the nasal and oral cavities, characterize the four specimens, two 11 mm. and two 
12 mm., allocated to horizons XV—XVII (ovulation age 31-36 days). During these phases 
continued growth occurs in the lower jaw and the mandibular division of the trigeminal nerve 
is larger than the maxillary division. 

A 15 mm. specimen cut transversely, and two 15 mm. and a 16 mm. cut sagittally 
were placed in horizon XVIII (ovulation age 36-38 days). During this stage the 
nose and upper jaw are clearly discernible on the surface, the bucco-nasal membranes 
break down resulting in the formation of the primitive posterior choane. It is, also, 
the stage in which individual structures and the pattern of the musculature can be identified 
in the lower jaw region. Bartelmez and Evans (1926) showed that the cranial nerve com- 
plexes preceded mesenchymal tissue condensations in branchial arch fields. Fawcett (1905) 
showed that the mandibular nerve was the first structure to become differentiated in the 
lower jaw of man. Bardeen and Lewis (1901) as well as many others have identified pre- 
muscle condensations by tracing the main nerve supply to a region and following branches 
to them. In defining the individual muscle groups in the region of the mouth, similar 
techniques have been employed in this series. The lingual and inferior dental nerves can 
be seen, the former medial, the latter lateral, to the condensation which is the pre-cartilage 
phase of Meckel’s cartilage. The nerve and artery to the mylohyoid can be traced and the 
mylohyoid and anterior belly of the digastric muscles demonstrated. It was not possible, 
however, to ascertain whether the mylohyoid and anterior belly of the digastric were formed 
from two separate condensations or arose from the same condensation. A wax reconstruc- 
tion of one of the specimens examined at this stage and cut in the sagittal plane shows that 
the external surface of the face is established and the primary fusion lines completed. ‘he 
floor of the mouth is formed and a primitive cheek mass identifiable. The primitive p«'ate 
or premaxilla represented the only part of the true roof plate of the mouth. An early stage 
in the formation of the secondary palate could be seen as an inward growth of the pa! ‘tal 
shelf of the maxillary processes. The site of Rathke’s pouch was still visible. The tor zue 
is well formed, its anterior two-thirds being more than ten times larger than the poste: ior 
one-third. The sulcus between the two parts of the tongue is clearly marked. Simil: ‘ly, 
the vallecular fossa and epiglottis can be observed. The vestibule of the mouth has no: yet 
formed since lip separation has not commenced. Microscopic examination of these sj °ci- 
mens indicates that a considerable differentiation of the structures within the area of the ! or 
of the mouth has taken place. The lingual nerve and submandibular ganglion, the me: al, 
incisive and mylohyoid branches of the inferior dental nerve, as well as the hypoglossal ad 
vagus nerves can be identified. Meckel’s cartilage with its sheath and the cartilage of he 
second arch can be seen in their pre-cartilage stage. The condensations for the myloh: »id 
and anterior belly of the digastric muscles with the nerve to the mylohyoid between them :re 
identifiable. Another zone of condensing mesenchyme marks the area in which the manc >le 
will later ossify. The submandibular salivary gland has not commenced its differentia on 
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Fic. 1.—Transverse section of a 5 mm, Fic. 2.—Transverse section of a 5-6 mm. 
human embryo. A, Mandibular process; human embryo. A, Maxillary process; 
s, Amnion; c, Fronto-nasal process. x79. s, Mandibular process; c, Hyoid arch. x 30. 


a \ 
bo wet \ 


Fic. 3.—Mid-line area between the mandibular Fic. rs eerie section of a 16 mm. heen 

arches in a 5-6 mm. human embryo. x 600. embryo. A, Lingual nerve and submandibular 
ganglion; B, Mylohyoid muscle; c, Submandibu- 
lar gland mesenchymal condensation. X43. 





but the mesenchymal bed into which it grows can be seen (Fig. 4). The muscles of the floor 
of the mouth and tongue are made up of condensed areas of cells in which it is not possible 
to label myoblasts as distinct from fibroblasts. There is, however, some general tendency 
for elongation of the cells in one direction and some cells are already more elongated than 
others. 

Four specimens, 18 mm., 18-5 mm., and two 19 mm. (horizon XIX, ovulation age 38-40 
days), showed commencing osteoid deposition in the mandibular condensation and epithelial 
dow: growths for the parotid, sublingual and submandibular salivary glands. 

Specimens of 20 mm. and 20-5 mm. (horizon XX, ovulation age 40-42 days) indicate that 
the axillary process is becoming larger in size and depth. The palatal shelves of the 
max:‘lary processes are actively growing towards one another. The placodal area has 
grov 1 inwards and the olfactory mucosa can be seen near to the roof of the nasal cavities. 
The »asal septum is growing downwards and a mesenchymal condensation is seen in it, 
prep) ratory to the formation of cartilage. The vomero-nasal organs are identifiable as 
inva: inations from the surface of the nasal epithelium. The mouth cavity has breadth but 
neg! sible height, the area of the cheek is limited and the separation of the lip to give rise to 
the  estibular sulcus is just commencing. The parotid outgrowth is formed of a solid mass 
of e: \thelial cells which will later canalize and from which the parotid outgrowth lying upon 
the ' ssues of the first visceral arch is an early recognized structure of the cheek. The tongue 
still »ccupies a large part of the common bucco-nasal cavity and its musculature shows its 
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Fic. 5.—Coronal section of a 20-5 mm. human 
embryo. The common bucco-nasal cavity and 
the palatal shelves of the maxillary processes are 
seen. X17 


‘ a, es FTSZ a er fe PT 

Fic. 7.—Coronal section of a 31-4 mm. 
human embryo passing through the buccal 
and nasal cavities and showing mid-line 
fusion of the palatal shelves of the maxillary 
processes. 16. 


Proceedings of the Royal Society of Medicine 








Fic. 6.—Sagittal section of a 28 mm. human 
embryo. The geniohyoid muscle is cut longitudin- 


ally and the mylohyoid transversely. 517. 


component units. The framework of the oral 
floor is strengthened by Meckel’s cartilages, 
the mandible has started to ossify on its lateral 
side and the inferior dental nerve is lying in 
a gutter formed by the bone (Fig. 5). The 
myoblast cells in the developing muscles can 
be recognized—elongating cells with as yet 
single nuclei. 

Specimens of 24 mm., two 25 mm., 28 mm., 
28:5 and 31-4 mm. (horizons XXI-XXIII, 
ovulation age 42-48 days), show a gradual 
differentiation of the muscle masses and the 
platysma can be seen sweeping over the super- 
ficial tissues of the neck and chest wall. In 
Fig. 6, the geniohyoid muscle is cut longitudin- 
ally and the mylohyoid transversely in the 28 
mm. embryo cut in the sagittal plane. The 
muscle fibres of the geniohyoid are mullti- 
nucleated. The long axis of the fibre is in 
the direct line from the muscle origin to its inser- 
tion. It would appear that this arrangement 
has resulted from the rapid growth in length 
of the myoblast accompanied by the rapid 
multiplication of the nuclei as a result of nuclear 
division by mitosis or amitotis without a 
similar division of the protoplasm. The trans- 


versely cut mylohyoid shows groups of muscle fibres with interspersed fibroblasts forming 
the connective tissue of the muscle. The 31-4 mm. embryo which was cut in the coronal plane 
shows the fusion of the palatal shelves of the maxillary processes taking place in the mid-'ine. 


The nasal septum has not yet reached the level of the fusing palatal shelves. 


is proceeding in both mandible and maxilla. 


below the level of Meckel’s cartilage supported on their submandibular surface by 
digastric muscles. The posterior part of the mylohyoid passes progressively vertically 
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above Meckel’s cartilage towards the mid-line raphe (Fig. 7). 


The pattern of formation of the boundaries of the oral cavity is complete with the fi 
of the maxillary processes and the completion of the secondary palate. 
traced in foetal specimens is one of ossification, thus completing the formation of a harc 
As muscle differentiation proceeds myofibrille become formed. Thes« 
situated peripherally and are clearly visible in specimens of 80 days’ ovulation age, alth 
In specimens of approximately 117 days, muscle fibres 
well-marked cross striations could be observed in the tongue musculature and that o 
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floor of the mouth. 


ion 
SS 
i nd 
are 
igh 
ith 
the 


The next pri 











mm. human 
it longitudin- 
x 517. 


the oral 
artilages, 
its lateral 
lying in 
5). The 
scles can 
h as yet 


28 mm., 
I-XXIIl, 
gradual 
and the 
he super- 
wall. In 
ngitudin- 
n the 28 
ie. The 
e multi- 
re is in 
its inser- 
ingement 
in length 
he rapid 
f nuclear 
ithout a 
he trans- 
forming 
nal plane 
mid-!ine. 
sific: tion 
ryoOi'! are 
e by the 
ally ‘com 


he fi ion 
t pre cess 
hard ind 
‘hese are 
alth« ugh 
res vith 
at o! the 








5 Section of Odontology 189 


DISCUSSION 

An examination of the sequence of events occurring in the development of the mouth 
resul's in the conclusion that normal growth depends upon the right environment being 
availible at the right time. Any factor, genetic, hormonal, nutritional, general or local, 
which disturbs the time environment balance will produce abnormal growth. The degree 
and site of malformation depends upon the stage of embryonic development reached prior 
to the application of the factor causing the imbalance. The formation of the branchial 
arches, their vascularization, the fusion of processes involved in facial development, the 
innervation of the mandibular and maxillary processes, the appearance of independent 
mesenchymal condensations, the differentiation of visceral arch cartilages, muscle masses 
and bone all take place as a closely integrated pattern. The first essential must be an adequate 
nutrition to maintain growth. When the embryo consists of a small number of cells, its 
nutritional demands are low and there is no necessity for a circulatory system. As growth 
proceeds, a circulatory mechanism becomes essential and the early endothelial heart tube 
and blood vessels develop. The first aortic arch artery passing through the mandibular 
arch tissue, present from an early somite stage, is seen in the 5 mm. embryo (Fig. 1). It 
is the first recognizable independent structure within the mandibular arch. The progressive 
development of these embryonic tissues must depend upon an adequate nutrition, which in 
turn requires an increasingly complex vascular pattern and circulatory mechanism to be 
present. The cinematographic studies of Patten and Kramer (1933) in a nine-somite embryo 
indicate that cardiac contraction commences as irregular fibrillations in the bulbo-ventricular 
area. The vessel itself is probably formed as a differentiation from mesenchyme prior to 
the establishment of a circulation. Its further development is associated with changes in 
the endothelium. These may occur as a result of the force of cardiac pulsations (Stockard, 
(1915a, b)). The position of the vessel within the embryo and the influence of neighbouring 
structures may also be causal factors (Hughes, 1943). 

The material examined suggests that the fusion of the mandibular processes is mainly 
occurring between 27-29, plus or minus 1, days’ ovulation age. The fusions of processes 
forming the face and the primitive palate development from the premaxilla occur during 
ovulation ages 31-36 days. The fusion of the palatal shelves of the maxillary processes 
observed to be taking place in specimens of ovulation age 46-52 days is probably completed 
by the end of the second month. For normal development, it is necessary for these fusion 
processes to occur at a definitive time in embryonic life. If the time of fusion is in any 
manner delayed, then non-union remains permanent and continued growth of the separated 
processes causes them to become even more widely separated. In this connexion the work 
of Woollam and Millen (1956) is of considerable interest. They review the experimental 
evidence of congenital malformations produced in animals subjected to diets deficient in 
vitamins and conclude that the embryo requires to store vitamins in order to avoid fcetal 
death or congenital malformation. They also stress the need for the potential mother to 
have a diet adequate in vitamins, in order to facilitate embryonic requirements in early 
pregnancy at a time prior to its usual diagnosis. Vitamin deficiency would appear, therefore, 
to provide an imbalance in the complex environment. An adequate supply of vitamins, 
although essential, may be only one of several factors which require to be present in order to 
obtain normal growth. The exact mode of action of vitamin deficiency in promoting 
embryonic disturbances seems to be unknown. It may result in alterations in the rate and 
timing ro cellular divisions since members of the vitamin B group play an active part in cell 
metabolism. 

Another important phase in the formation of the mouth, which was observed, was the 
differentiation of its structural elements. The differentiation of the submandibular salivary 
glanc was found to be associated with a mesenchymal condensation, an arrangement similar 
to that found in relationship to the developing tooth (Tonge, 1953). The work of Grobstein 
(19534, 6) indicates the importance of the mesenchymal condensation in relation to the 
deve! ping submandibular gland. He found that the submandibular epithelial tissue would 
differentiate typically, only when combined with submandibular mesenchyme. 

Sucking and swallowing are functions well developed at birth in all mammals, and it 
seem. likely that the structures necessary for these functions will be developed long before 
they :re required. In considering prenatal muscle contraction it is well to remember that 
the n ore primitive mesenchymal cells and myoblasts seen in the earlier stages were capable 
of d: ormation in several directions. Their elongation committed them to deformation in 
one: rection. The distinction is one of degree, at first the potentiality for irregular deforma- 
tion \f a part, later the capacity for a regular pattern of contraction—an essential before 
musc ilar contraction can occur. At 42 days’ ovulation age myoblasts with single nuclei 
were seen in the tongue musculature, at 47 days multinucleated cells were present. Myo- 
fibri © were observed in specimens of about 80 days and it is generally conceded that the 
Capa ity to respond to direct irritation precedes myofibril formation. At 117 days there is 
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no difficulty in demonstrating muscle fibres with well-marked cross striations. The cay city 
for muscle contraction is now well developed and it seems likely that the contractic 1 of 
muscles in swallowing may be possible at an earlier stage, an assessment of the muscul. ture 
suggests about 11-12 weeks as a possible time. Thus, by the end of the third mont. the 
pattern of mouth formation is complete; it has commenced to function, and only ad« ‘tive 
growth and some remodelling occur. 
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Marked Paget’s Disease, Mainly of the Mandible, in a Woman 
By WARREN HArvey, M.R.C.S., L.R.C.P., F.D.S. R.C.S.Eng. 


Introduction.—Paget’s disease of the jaws is not common; for instance, the Oral Diagnosis 
Clinic in the School of Dentistry of the University of Pennsylvania had seen 3 cases in 50,000 
admissions since 1935 (Burket, 1946). Novak and Burket (1944) reported that in 138 cases of 
generalized Paget’s disease the maxilla was involved in 20 cases and the mandible in 3 cases. 

In 1945 Thoma, Howe and Wenig, from a review of the literature, found only 1 recorded 
case of monostotic Paget’s disease of the mandible. 

Case history —A woman, aged 72, came from South America with the sole desire of 
seeking treatment to improve the appearance of her prominent jaw. She said that her teeth 
had always been difficult to extract and that her lower jaw started to get larger about six 
years ago; her hats were still the same size and her height had not changed. When her 
brother was 65 his jaw slowly increased in size. 

On examination.—The teeth showed numerous carious cavities, but were firm and not 
spaced, and the gums were healthy. 

On investigation. X-rays showed no calcification in the suprarenals; the hands, long bones, 
vault and base of skull were normal. There was slight change in calcium density and the 
trabecular structure of the ilium and ischium near the right hip-joint was suggestive of very 
early Paget’s disease. There was hypercementosis of the roots of the teeth in both jaws, and 
in the mandible there were areas of absorption and sclerosis. 

The Wassermann reaction and Kahn test were negative. The serum alkaline phosphat ise 
was 27°8 K.A. units (normal 3-13). The inorganic phosphorus was 2:4 mg.% (norm i). 
The serum calcium was 10-2 mg. % (normal). 

The radiographic evidence of concomitant osteoporosis and osteosclerosis, and the ra -ed 
serum alkaline phosphatase were the significant features in the diagnosis. ‘ 

The main interest of this case is that although there is such marked evidence of diseas: in 
eh —- the rest of the body is only affected in the slightest degree, in the region of ‘he 
right hip. 

I am very grateful to Dr. H. W. A. Post for the X-rays and to Dr. J. H. O. Earle for he 
laboratory findings, and to Professor M. A. Rushton, who helped me in my dilemma as to 
treatment when he told me that inactivity might be masterly. 
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Fluoromar in Anesthesia 
By JOHN W. DUNDEE, M.D., F.F.A.R.C.S. 


Lecturer in Anesthesia, University of Liverpool 


THERE have been many attempts made to improve on the original diethyl ether, but apart 
from Leake and Chen’s introduction of the divinyl compound, there are no other ethers 
which have, as yet, received wide acceptance in anesthesia. Most of the recent work on 
this subject is the result of systematic studies of various ethers by John C. Krantz, Jr., and his 
colleagues, from the University of Maryland. In 1946 they drew attention to methyl 
n-propyl ether (Krantz, ef al., 1946), which has sporadically received attention since, both 
in this country and in America. The following year they introduced ethyl vinyl ether (Krantz 
et al., 1947), but its clinical use was not described until 1955 (Dornette and Orth, 1955; 
Sadove et al., 1955). 

Partially fluorinated ethers next attracted attention, and studies by Lu et al. (1953) sug- 
gested that tri-fluoroethyl-vinyl ether gave promise of being a useful anesthetic agent. This 
drug, known as Fluoromar, was further investigated by Krantz ef al. (1953) and clinical 
reports on its use have been published by Sadove ef al. (1956), Gainza et al. (1956) and 
Dundee and Dripps (1957). 

Table I shows the formula of Fluoromar in relation to other ethers in current use. The 


TABLE I.—RELATIONSHIP OF TRIFLUOROETHYL — VINYL ETHER (FLUOROMAR) TO OTHER ETHERS USED 
IN ANASTHETIC PRACTICE 
Formula Ether 
CH,—CH,—O—CH,—CH,; Diethyl 
CH,=CH —O—CH =CH, Divinyl (Vinesthene) 
CH,—CH,—O—CH =CH, Ethyl-vinyl (Vinamar) 
CF, —CH,—O—CH =CH, Trifluoro—ethyl—-vinyl (Fluoromar) 
CH,—O—CH,—CH,— CH; Methyl n-propyl (Neothyl : Metropyl) 


trifluorocarbon is very stable and the drug has none of the chemical properties of inorganic 
fluorides. There is no tendency for the vinyl grouping to hydrolyse and form acetaldehyde 
in contact with hot soda lime. Fluoromar is a clear colourless liquid, with a much less 
pungent smell than diethyl ether not unlike that of methyl n-propyl ether. Its oil/water 
solubility is 94 (3-2 for diethyl ether) and solubility in water 0-4 ml.%. The physical 
prop-rties have been summarized by Sadove et al. (1956) and of these the inflammability 
rang: deserves special mention. While the low limit of inflammability of 4-0 vols.% is 
high-r than that of the non-fluorinated isomer or diethyl ether, it is still well within the 
rang. used in clinical anesthesia (3-8 vols°®{). The maximum spark energy for ignition is 
also \igher than that of other ethers. In spite of the presence of a halogen in the formula, 
itha been shown that Fluoromar does not sensitize the heart to adrenaline. A hepatotoxic 
actic 1 might also be predicted from its physical properties but liver dysfunction is not any 
mor: marked after Fluoromar than after the use of other anesthetics (Gainza et al., 1956). 

Ti © course of induction of anesthesia with Fluoromar in 287 hospitalized premedicated 
subj cts, compared with similar cases receiving diethyl (575) or divinyl ether (115), at the 
sam: hospital by the same anesthetists, is summarized in Table II. While the incidence of 
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TABLE II.—COMPARISON OF INDUCTION PERIOD IN PREMEDICATED HOSPITALIZED PATIENTS \-iTH 
THREE ETHERS p 
Trifluoroe: yl 


Ether Diethyl Divinyl vinyl 
Incidence of smooth induction: 
(a) with N,JO—O, are a hon me 65% 
(6) following thiopentone na ne z i =e 1% 
(c) open drop .. - pig oe a 65% 54% 
Side effects during induction: 
(a) coughing .. a = re ms -o Seno 4% > A 
(6) laryngospasm ; _ = 2% 0% yA 
(c) excitement or muscular movement ite ‘“ i ip 4 26% 11% 
(d) excess salivation (adults only) .. sia y 7% 2% 
Adequate jaw relaxation during surgical anesthesia 94% 713% 


events attributable to irritant effects on the respiratory passages was lower with Fluoromar 
than with diethyl ether, the difference between the two drugs was not striking. The boiling 
point of 42-7° C. makes induction with the open drop technique difficult, as compared with 
divinyl ether. Of 28 cases in whom this was attempted with Fluoromar, induction was very 
prolonged in 7, whereas this only occurred in 4 out of 115 cases with divinyl ether. It was 
surprising to find that the incidence of good relaxation of the jaw muscles during surgical 
anesthesia was not as good with Fluoromar as with diethyl ether. This may not be a specific 
effect of the drug but the result of its extremely rapid elimination, the few breaths of air taken 
during laryngoscopy or insertion of an airway having lightened the anesthesia. 

Once surgical anesthesia was reached, there was a greater degree of flexibility with 
Fluoromar than with diethyl ether. Constant attention to the administration was necessary 
lest apnoea or too marked lightening should inadvertently occur. Guedel’s classical planes 
of anesthesia with diethyl ether were frequently inapplicable to Fluoromar. The sequence 
of events resembled the administration of cyclopropane in that, after morphine or pethidine 
as pre-operative medication, respiratory paralysis would frequently appear (Guedel, stage 3) 
before complete cessation of eyeball activity or loss of pharyngeal reflex (Guedel, stage !). 
Electroencephalographic tracings during induction in 12 subjects showed changes similar 
to those described for diethyl ether. However, during established anesthesia there was 
frequently some difficulty in assessing the depth from the EEG pattern. Surgical anesthesia 
occurred at levels 2-3, deep anesthesia at 4-5, while apnoea occurred between levels 5 and 7. 
Blood levels on 22 subjects (Dundee and Dripps, 1957), who only received atropine before 
induction, showed progressive depression of the central nervous system with increasing blood 
concentration of the drug. The range for surgical anesthesia of 15-39 volumes per 100 ml. 
is similar to that found by Sadove et al. (1955). 

Apart from effects secondary to tachypneea, the action of Fluoromar on blood pressure and 
pulse-rate was similar to that of diethyl ether. However, the ease with which anesthesia 
could be suddenly deepened gave the impression that hypotension was more common after 
Fluoromar, but the fall could be quickly reversed by lightening the depth of anzsthesia. 
Tachypneea (to be discussed later), if of short duration, caused an increase in blood pressure, 
which could be reversed by the use of pethidine or controlled respiration. If tachypnoea was 
allowed to persist, the blood pressure fell after an hour or so to subnormal levels, and this 
sequence of events was invariably followed by moderate to severe post-operative hypotension. 
No disturbances in the electrocardiographic tracing were noted, save a displacement of the 
pacemaker during light anesthesia, with return to normal as the depth was increased. 

The respiratory rate during the use of Fluoromar is more rapid in patients who have ot 
received morphine or pethidine before induction. In such subjects the incidence and dexee 
of tachypneea is about the same as for trichlorethylene. The respiratory rate increases \. ith 
the duration and depth of anesthesia, and at high rates the tidal volume is markedly depres-ed 
and respiratory acidosis occurs. As in the case of trichlorethylene, the intravenous injeci on 
of pethidine in 10-20 mg. doses abolished the tachypnoea and increased the tidal volu:..e. 
Irrespective of the respiratory rate, Fluoromar was much more depressant on respira‘ on 
than diethyl ether. 

Abdominal relaxation was variable and was often as good as that produced by die’ \yl 
ether. Sometimes the inability to judge the depth of anesthesia correctly led to pvor 
operating conditions. The combination of Fluoromar with muscle relaxants was ot 
studied in detail, but impressions suggest a synergism with the non-depolarizing drugs, s: ch 
as exists with diethyl ether. Recovery from anesthesia was always rapid and only 5 ou of 
280 cases, irrespective of the duration of anesthesia, were not fully conscious within th ‘ty 
minutes of the end of the operation. 

The analgesic properties of Fluoromar were studied in patients undergoing operation : 1d 
in volunteers. It was not as potent an analgesic as trichlorethylene, but after-effects did ot 
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last as long. With the Cyprane inhaler at a constant setting, only eight to ten minutes’ 
ana.esia could be obtained, presumably because of cooling of the vapourizer. Recovery 
was ot as prompt as after nitrous oxide—oxygen, and when this was used in conjunction 
with Fluoromar, there was difficulty in keeping the patient out of the second stage of anzs- 
thes.1.. This combination proved very good for dental extractions and in premedicated 
hospitalized patients, but when tried in 52 unselected outpatients excessive salivation and 
nausea and vomiting were troublesome. Fluoromar did not prove as satisfactory as methyl] 
n-pi »pyl ether or trichlorethylene for this purpose. 

A comparison of the properties of Fluoromar and its effects in man with those of other 
volatile agents is made in Table III. This does not reveal any outstanding advantage over 


TABLE III.—COMPARISON OF SOME OF THE IMPORTANT PROPERTIES OF THE 
VOLATILE ANASTHETIC AGENTS 


Diethyl Divinyl Methyl n- _— Trichlor- 


Fluoromar ether ether propylether ethylene 
Physical properties 
Irritation + ++ + + + 
Volatility + + ++ + aaa 
Inflammability + +}-+- ++ ++ - 
Safety with soda- lime ++ ++ a ae ++ - 
Clinical effects 
Respiratory depression ++ + ++ + 
Tachypnoea ++ + + ++ 
B.P. fall, deep anesthesia +4 ++ ++ 44 + 
ECG changes . + + + ++ 
Compatibility with adrenaline op ob ++ _ 
Rapid depth changes . ++ + ++ ah + 
Safety after prolonged use ++ ++ _ ++ 
Relaxation aa ++ ++ + + 
Rapid recovery -+ _ ++ ++ ~ 


drugs already available in British anesthetic practice. Had it been completely non- 
inflammable, it would have been very useful; and had it been less easy to produce apnoea and 
hypotension, it might have been the drug of choice for the inexperienced or occasional 
anesthetist. As it stands there does not seem any point in introducing the drug into this 
country. 
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: our knowledge of Fluothane is still very incomplete we wish to avoid statements about 
its properties and behaviour which are too dogmatic, and to confine ourselves to what has 
bee’ observed during the actual clinical administration of the drug in approximately 500 - 
Cas 
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The investigation was begun in the middle of 1956 when Johnstone had already been u.ing 
Fluothane for several months. We therefore had the advantage of knowing a little of v hat 
might be expected after reading a preliminary report which he submitted to Imperial Chen ical 
Industries Ltd. who developed (Raventos, 1956; Raventos and Suckling, 1956) and manu- 
factured the drug. The method of administration which he was using was also known, and 
through the medium of Sir Robert Macintosh who visited Johnstone at work, we received 
much practical advice. It is therefore obvious that Johnstone’s experience is greater tian 
ours, and any credit which may be due for the introduction of this drug into anzsthes.a is 
his. On the other hand, if subsequent events prove that blame rather than credit is appropri- 
ate, we must accept our fair share in the knowledge that we may have furthered the populi rity 
of this agent. 

Fluothane is a clear, colourless, heavy liquid with a specific gravity of 1-86. It has a 
boiling point of 51° C., and thus volatilizes comparatively easily, giving off a vapour with a 
sweetish odour similar to that of chloroform. Chemically, it is a halogenated ethane which 
has the virtue of being non-inflammable and non-explosive. 
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It has therefore aroused the interest of the Medical Research Council Committee on Non- 
Explosive Anesthetics who are independently carrying out an extensive investigation. 

The first object was to administer Fluothane by the simplest means to determine the 
effectiveness of known concentrations of vapour, and in doing this to avoid, as far as possible, 
the influence of other anesthetic drugs. Initially, therefore, we employed the open drop 
method of administration, and also an E.M.O. ether inhaler (Epstein and Macintosh, 1956) 
modified and calibrated for Fluothane. With the exception of volunteers and about 20 
patients, all received some combination of premedicant drugs. In addition, the majority of 
our patients were induced with a preliminary injection of thiopentone. 

It appeared that 1° Fluothane vapour in air was the weakest concentration capable of 
producing unconsciousness in an unpremedicated healthy adult. Even the prolonged 
inhalation of 0-5°% Fluothane in these circumstances failed to cause loss of consciousness, 
nor indeed, any worth-while degree of analgesia. Concentrations of 2% Fluothane in air 
produced satisfactory surgical anesthesia in most cases, although the degree of relaxation 
obtained depended to a large extent on the respiratory efforts of the patient (if these were not 
assisted) and, hence, the influence of other depressant drugs. Rarely was it necessary to 
exceed a concentration of 2%, although 3°% was employed on occasions in robust subjects 
or where extreme degrees of relaxation were necessary. 

Induction was usually rapid, smooth, and free from unpleasant subjective sensations for 
the patient. Coughing and breath holding were rare, and an excitement stage unusual. The 
preliminary injection of thiopentone seemed to reduce the incidence of restlessness and helped 
to provide a smoother induction. Thus, quite apart from considerations for the comfort 
of the patient, a “sleep dose” of thiopentone became routine before most adminis- 
trations. 

During the course of every anesthetic we came to expect several characteristic features: 
flushing of the skin which became warm and dry; suffusion of the conjunctival vessels; and 
dilatation of the superficial veins of the limbs which became prominent. This occurred 
within a few minutes of starting the administration and was more marked than might h.ve 
been expected with other forms of anesthesia. The masseter muscles relaxed early and w th 
depression of the pharyngeal reflexes an oral airway or a laryngoscope could be introduc d. 
At this time, stimulation of the cords would result in closing of the glottis, possibly a cou. h, 
but not laryngeal spasm. 

There was a fall in blood pressure within the first five minutes, usually accompanied 5y 
a reduction in pulse-rate. It has been suggested that Fluothane is a sympathetic-gang! >n 
blocking agent, and the almost typical fall in blood pressure, together with the genc:al 
appearance of the patient would support this view, although this has not been pro: °d 
pharmacologically. In a high proportion of cases there was a fall in the minute volu 1¢ 
accompanied by a compensatory rise in the respiratory rate. But in some volunteers, \ ‘y 
slow rates were seen. This appears to be an individual variation which is not predictable: 4 
for which we can offer no satisfactory explanation. 

After stopping the administration, consciousness returned quickly unless pre-operai ve 
medication had been heavy. We were impressed by the speed with which volunte rs 
recovered their mental alertness, although a physical sensation of lassitude persisted Tf 
several minutes. During this time, diplopia was noticed and, not uncommonly, a mar! :d 











16 


een u.ing 
e of v hat 
Chen ical 
id manu- 
own, and 
- rece'ved 
ater than 
sthes.a is 
appro pri- 
opul: rity 


It has a 
ur witha 
ne which 


on Non- 
n. 

mine the 
possible, 
yen drop 
sh, 1956) 
ibout 20 
jority of 


ipable of 
rolonged 
iousness, 
ne in air 
‘laxation 
were not 
‘ssary to 
subjects 


tions for 
al. The 
d helped 
comtort 
adminis- 


features: 
els; and 
xecurred 
tht have 
ind v th 
“oduc d. 
a cou h, 


nied Sy 
yang! on 
genc al 
pro: -d 
volu 1 
rs, Vi ty 
able: d 


pera ve 
lunte rs 
isted or 
mar}. -d 








1) Section of Aneesthetics 195 


dry.ess of the mouth. On recovery, patients usually felt well and there was a minimum of 
nau:ea and vomiting. However, since there was no residual analgesia, the pain of an 
operation was soon felt and this effect was, of course, most marked in children who received 
a borbiturate for premedication. Not unnaturally this painful stimulation disturbs the 
pationt and may cause restlessness. As soon as an analgesic was given, the restlessness 
ceased and emergence from anesthesia became peaceful. 

From this broad pattern of anesthesia under Fluothane, certain features demand further 
attention. 

EFFECT ON THE RESPIRATORY SYSTEM 


As arule, the depth of respiration decreased and the rate increased during the course of an 
anesthetic. This was apparent clinically, and was often sufficient to cause cyanosis unless 
respiration was assisted, or oxygen added to an inspired mixture of Fluothane and air. 
Measurements of minute volumes were made by allowing the inspired vapour to be drawn 
through a spirometer, and were found to be surprisingly small. In both volunteers and 
patients recordings were obtained of less than 2 litres per minute after only five minutes’ 
inhalation of 1° Fluothane in air. Such extreme degrees of depression were unusual, but 
it soon became obvious that an increase in the respiratory rate, even in the presence of an 
apparently adequate minute volume, could result in an insufficient tidal exchange. 

Recently, we have attempted to reproduce Johnstone’s technique of giving nitrous oxide, 
oxygen and Fluothane from a Boyle machine, but substituting the specially calibrated E.M.O. 
inhaler for the trilene bottle. The concentration of oxygen was never allowed to fall below 
25°,. and no cyanosis was seen in patients who received this mixture. The pattern of 
depressed minute volume and increased respiratory rate still persisted, and, in both groups, 
the effect of premedication was obvious, and confirmed our earlier opinion (Bryce-Smith 
and O’Brien, 1956) that light premedication with atropine alone, or pethidine 50 mg. and 
atropine, is preferable to the more usual mixtures containing morphine or Omnopon (see 
Table 1). The response of the body to Fluothane vapour needs more careful study, and 
since it must be assumed that carbon dioxide retention is occurring under these respiratory 
conditions, a study of carbon dioxide levels is needed. 


TABLE I.—Tue Errect oF LIGHT AND HEAVY PREMEDICATION ON MINUTE VOLUME 


All recordings were made after five minutes’ inhalation, and demonstrate the higher proportion 
of low minute volumes in those patients who received Omnopon and scopolamine for premedication. 
There is an apparent difference between the Fluothane/air and the Fluothane/nitrous oxide/oxygen 
series which is difficult to explain. 

MINUTE VOLUMES 





Premedication 
Pethidine 50 mg. Omnopon 1/3 gr. 
1% Fluothane/air Atropine 1/100 gr. Scopolamine 1/150 gr. 

> 6 litres/min. on o. w- 24% 
3-1-5-9 litres/min. a .. 52% »24 cases 42% >38 cases 

3-0 litres/min. a ee 34% 
1% Fluothane, N,O, O, 
> 6 litres/min. By <> aa 9% 
3-1-5-9 litres/min. a .. 37% »30 cases 27% >33 cases 
<3-0 litres/min. - «+ Re 62% 


Under Fluothane/air anesthesia, respiration is usually smooth, quiet and regular. The 

vapour is not irritating to the respiratory tract and respiration can usually be controlled with 
the greatest of ease at light levels of anesthesia. 
*xperimental work on dogs, and in patients who received Fluothane/air only, periods of 
apnea lasting for one to two minutes sometimes occurred during induction. These were 
never seen after induction with thiopentone, nor have they been apparent in patients who 
rece’ ed the thiopentone, nitrous oxide, oxygen, and Fluothane mixture. This apnoea did 
not : ppear to be related to the concentration of vapour administered, and was not a response 
to a high concentration which might have caused laryngeal spasm. Inflation could still be 
perf med with ease, and spontaneous respiration usually re-started after applying a painful 
stim’ ‘lus. 


EFFECT ON THE CARDIOVASCULAR SYSTEM 


T' = effect of Fluothane on the rate and rhythm of the heart has already been the subject 
ofa intensive electrocardiographic study (Johnstone, 1956). We have detected no cardiac 
arrh thmias during Fluothane anesthesia, but bradycardia occurred almost routinely. Even 
the dministration of clinical doses of adrenaline (up to 0-5 mg.) caused no more than a 
tem: >rary and brief increase in the pulse-rate. 








196 Proceedings of the Royal Society of Medicine 18 


Falls in blood pressure were common, and the degree of hypotension seemed to be reiated 
to the concentration of Fluothane vapour. In very few cases, however, were these falls «f an 
alarming extent, and even when they did occur the general condition of the patient remained 
surprisingly good. Indeed, from the warm dry skin, and the strong pulse which cou!.! be 
felt at any of the classical points for palpation, it was hard to believe that any fall in b.ood 
pressure had occurred. 

The blood pressure and pulse-rate tended to follow each other closely, and a rise in pulse- 
rate was nearly always followed by a rise in blood pressure. Thus we have come to } lace 
more reliance on atropine as the antidote to hypotension than on such agents as methyl 
amphetamine and ephedrine. 

There was little to choose between the effect of Fluothane/air, and Fluothane, nitious 
oxide, and oxygen on the blood pressure. The maximum and average falls of blood pressure 
in both groups were comparable, although the average fall with the higher concentrations of 
Fluothane (1-5—2:0%) was slightly greater in the Fluothane/air series (Table I). 


TABLE II.—THE EFFECT OF DIFFERENT CONCENTRATIONS OF FLUOTHANE ON THE BLOOD PRESSURE 


The average fall under 1% Fluothane is not alarming, but becomes appreciable with 1-5°, and 
2%. Ina few instances, there was a rise in blood pressure (listed under minimum fall), and with 1% 
Fluothane, a reasonable number of cases showed no fall at all. 


BLOOD PRESSURE FALLS 








(mm.Hg systolic) 
Fluothane/N,O/O, 
1% 15% 2% 
No. of cases .. Pa ne a. ae 8 6 
Max. fall 5 ae *: .. 75 (from 140) 100 (from 160) 70 (from 140) 
Min. fall me ns oe .. +30 +10 10 
Average fall .. a ae 29 27 
No. with no fall, ora risein B.P. .. 11 3 1 
Fluothane/air > 

No. of cases... Si si oo ae 12 16 
Max. fall ee a mS ..  70(from 140) 75 (from 180) 75 (from 180) 
Min. fall sc iP ne .. +10 +10 5 
Average fall .. oo ‘ ‘<a 39 36 
No. with no fall, ora risein B.P. .. 10 1 0 


All patients received thiopentone 0-25 gram for induction. 


THE Use OF MUSCLE RELAXANTS WITH FLUOTHANE 


Succinylcholine chloride has been administered to 101 patients under Fluothane anesthesia. 
The effects appeared to be identical to those seen when this muscle relaxant is used with other 
anesthetic agents. 

43 patients have received gallamine triethiodide and in some there have been slight /alls 
in blood pressure. However, the extent of these falls has been no more than might be 
expected with Fluothane by itself. In at least half of the cases, there was, in fact, a slight rise 
in blood pressure, coinciding with the rise in pulse-rate which is characteristic of gailamine. 

d-tubocurarine chloride has been administered to 35 patients, but here the effect on the 
cardiovascular system tended to be more dramatic than with gallamine triethiodide. |} alls 
in blood pressure were more common, and frequently more profound, but provided the con- 
centration of Fluothane administered did not exceed | %, there has been no cause for ser ous 
alarm. 

We are of the opinion that the non-depolarizing muscle relaxants should be used cautic sly 
in conjunction with Fluothane. In particular, there is a risk of serious hypotension whe» d- 
tubocurarine is administered in the presence of bradycardia. 'We must warn most strongly 
against the injudicious use of neostigmine. We believe that a preliminary injectio: of 
atropine should be made at least five minutes before the neostigmine is administered, and ‘hat 
the dose should be of the order of 1/75-1/50 grain. Neostigmine is best given in div Jed 
doses, never more than 1 mg. at a time, and the total dose not exceeding 2-5 mg. With ess 
cautious dosage there may be a calamitous slowing of the pulse-rate. 

These reactions to gallamine, d-tubocurarine, neostigmine and atropine are interes’ 1g, 
and when considered in relation to the appearance of the patient, the bradycardia, anc he 
hypotension under Fluothane alone, suggest that this drug must exert some influence or the 
sympathetic nervous system. Since there is evidence that this does not occur at the gan. ‘ia, 
then it may well be that the action is more peripheral. 
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MISCELLANEOUS OBSERVATIONS 


|siplopia and dryness of the mouth have already been mentioned as not unusual features 
during the immediate recovery period. In addition, bouts of shivering lasting for five to ten 
minutes have been seen before consciousness has fully returned. The shivering appeared 
to be aggravated by any stimulation of the patient, but was seen less commonly when nitrous 
oxide, oxygen and Fluothane was used than Fluothane/air. 

Unfortunately, the administration of Fluothane demands a very careful control of the 
concentration of vapour. Thus, most existing anesthetic apparatus in its present form is 
unsuitable for the administration of the drug. The difficulty is further increased by the 
knowledge that Fluothane, in the presence of moisture, can attack tin and aluminium. Con- 
siderable difficulty was experienced before the E.M.O. inhaler could be modified for use with 
Fluothane without undergoing corrosion and, in consequence, jamming of moving parts. 


CONCLUSION 


It is too early yet to pass judgment on Fluothane, but we believe that this agent merits 
a place in the anesthetist’s armamentarium. Non-inflammability, ease of administration, 
flexibility, smooth and rapid induction, quick recovery with a minimum of after-effects, and 
a bloodless surgical field, are advantages which cannot be dismissed lightly. On the other 
hand, depressed respiration, hypotension and bradycardia have sinister implications unless 
they are controllable and reversible. Further, they may be fatal unless recognized. Other 
disadvantages undoubtedly exist of which we have little or no knowledge, and until the 
investigations of the Committee of the Medical Research Council and others have been 
completed, the use of Fluothane should be limited and cautious. 

While we think that Fluothane is an improvement on ethyl chloride either as a sole anes- 
thetic or as an induction agent to ether, and by virtue of its flexibility could replace trichlor- 
ethylene in a nitrous oxide/oxygen sequence, to mention but two possibilities, we would be 
unwilling to make widespread recommendations for its use at present. It would be 
regrettable if such a promising drug acquired a bad reputation early on, due to ignorance of 
its properties and of the correct method of usage. 
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Dr. M. Johnstone: I have now administered Fluothane to over 1,200 patients, using the technique 
already described (Johnstone, 1956). With the 1% (approx.) vapour concentration the induction, 
maintenance, and recovery from anesthesia have been delightfully smooth in each patient. Spon- 
taneous respiration has persisted in all patients and significant degrees of respiratory depression have 
been uncommon, presumably because I do not use morphine or its analogues as premedicants. 
_ ased respiratory rates are common during Fluothane anesthesia but seldom of a degree requiring 

idjustment of the technique. 

or relaxation has been adequate in all cases except ina proportion of the laparotomies; it 
has not yet been attempted to obtain further relaxation in the latter by increasing the Fluothane 
concentration. Roughly speaking, Fluothane 1-5°% provides about 80°% of the relaxation needed 
for un upper abdominal operation; the remaining 20% of the relaxation, required only during the 
initix! exploration and the final closure of the peritoneal cavity, can be obtained with small doses of 
sux: methonium (30 mg. to 50 mg. intravenously). Longer-acting relaxants, particularly of the 
com etitive type are not required and are probably contra-indicated for the reasons already mentioned 
(Johnstone, 1956). 

\. far as I can tell, disturbances of cardiac rhythm are practically non-existent during Fluothane 
ana thesia in efficiently ventilated and adequately atropinized patients. Small hemostatic doses of 
adr jaline (up to 20 c.c. of a 1/150,000 solution of adrenaline hydrochloride injected subcutaneously) 
hay. failed to cause any disturbance of cardiac rhythm in adults anesthetized with Fluothane. I have 
obs -ved a multifocal ventricular tachycardia following the filling of a congested bladder with about 
400 -.c. of a 1/100,000 solution of adrenaline hydrochloride during a cystoscopic examination of a 
pat) ot under Fluothane anesthesia; the arrhythmia was abolished immediately by the insufflation 
of © .er vapour and recovery was uneventful. The hypotensive effect of Fluothane is minimal with 
the ° vapour concentration required for the maintenance of anesthesia, provided atropine is given 
in » ‘equate doses, the blood volume is maintained within reasonably normal limits, and postural 
infl: -nces are controlled. 

P st-operative nausea and vomiting have been absent in over 95% of my patients after Fluothane 
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anesthesia. On one point I am certain: the overall picture of the post-operative condition >f the 
patients has been incomparably better than after any other anesthetic technique I have eve ~ used, 
An outstanding feature has been the complete absence of the shock syndrome after surger) under 
Fluothane anesthesia. At the moment it is not possible to explain this effect but I feel certé:.n it is 
related to the unusual pharmacological effects of Fluothane on the autonomic nervous _ystem 
(Raventos, 1956), effects which are fundamentally different from those of any other volatile ana. .thetic 
agent. 
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Dr. B. W. Peckett: Mr. Bernard Johnson and I have been giving a clinical trial to Fluothane at the 
Middlesex Hospital for the last three months. We have now anesthetized nearly two hundred 
patients with a thiopentone, nitrous oxide, oxygen, Fluothane sequence using a Boyle’s apparatus with 
Fluothane in the trilene bottle (1-2% Fluothane concentration was used). 

Our impressions have been very favourable. It is easy and non-irritant to administer. Relaxation 
of the jaw occurs early, allowing insertion of the airway almost immediately. Relaxation is good and 
can be potentiated by the addition of any of the common relaxants. d-Tubocurarine chloride and 
Fluothane together generally cause hypotension, which is rarely severe. It appears to be safe with 
small quantities of adrenaline injected subcutaneously, but this requires further investigation. 

Its worst feature is the often occurring, rapid, shallow respiration with marked falls in minute 
volume, but respiration can and should be assisted under these circumstances. It is very easy to 
control respiration completely. 

Vomiting is mild following Fluothane, but it does occur. 

We feel that Fluothane deserves a prolonged clinical trial and may well prove the best agent to use 
in the presence of diathermy, particularly for short procedures requiring moderately deep anesthesia; 
and for operations where bleeding may be a great inconvenience to the surgeon, such as plastic opera- 
tions, radical mastectomies, thyroidectomies and many E.N.T. operations. 


Dr. H. J. Brennan: I have seen an alarming degree of bradycardia and hypotension in two healthy 
male adults premedicated with papaveretum and hyoscine—a condition immediately corrected by 
the intravenous injection of atropine sulphate. Hyoscine does not provide sufficient cardiac pro- 
tection against Fluothane, and I regard adequate premedication with atropine as essential. 


Dr. T. Cecil Gray: Fluothane appears to possess every property we consider bad in an anesthetic 
drug: Tachypneea combined with reduction in tidal volume, hypotension and sensitization of the 
heart to adrenaline are all extremely undesirable effects which the speakers have assured us are 
produced by this drug, and yet, to a man, they still regard it as a valuable agent! 

It is probable that the facts that it is non-explosive, non-inflammatory and produces rapid induction 
and recovery of anesthesia will give it a small niche in anesthetic practice but I find it difficult to 
conceive that it will replace any of the agents at present at our disposal. 

The whole trend of anesthesia is to avoid the blunderbuss type of anesthetic agent and to use 
drugs with as few side actions as possible, in order to achieve specific ends such as relaxation and 
hypotension. I hope that this is a principle that will not be easily abandoned. 


Dr. L. Rendell-Baker: Though I agree that Fluothane opens a new and interesting avenue for 
research, I feel that the great frequency with which it produces bradycardia and hypotension oiten 
combined with marked diminution of the patient’s tidal exchange hardly marks it as an ideal anes- 
thetic agent. The incidence of nausea and vomiting with Fluothane has certainly not been less than 
is commonly experienced following other agents such as trichloroethylene, for example. With some 
of the cases, vomiting has been troublesome. 
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Some Clinical Aspects of Developmental Anomalies of the 
Female Genito-urinary Tract 


PRESIDENT’S ADDRESS 
By R. A. Brews, M.D., M.S., F.R.C.S., F.R.C.O.G. 


Tuis’address is based upon case records for the past sixty years and autopsy reports for the 
past forty years at the London Hospital. 


Gynatresia with cryptomenorrheea és ihe she - ws 83 cases 
Incomplete vaginal septa - se 17 cases 
Duplication of genital tract without cryptomenorrhera: 

Symmetrical .. va an an a ee - 32 cases 

Asymmetrical .. le és i ing 12 cases 
Other abnormalities of the genital tract. < eh és we 16 cases 
Selected anomalies of the urinary tract ms oe ‘0 - 5 cases 
Found at autopsy a “ay. “ és oh - “a 35 reports 

200 


In addition to commenting upon these 200 cases from the London Hospital, others are 
referred to which have come under my care in different hospitals during the recent half of 
this per iod. 


GYNATRESIA WITH CRYPTOMENORRHEA 


83 cases of cryptomenorrheea resulting from a developmental obstruction distal to men- 
struating endometrium are included in the series and in Table I they are grouped into clinical 
types: 


TABLE I. 
Occluding membrane at the vaginal orifice 
Hezmatocolpos. Simple 54 55 
Double 1 kia - ae ‘i - - 
Hematocolpos (H-C) and hematotrachelos ore 1 
H-C, H-T and hemometra (H-M) . 3 
H-C, H-T, H-M and hematosalpinx (H- s).. 3 
Occlusion at a higher level 
In the vagina: vault H-C +H-T, H-M and H-S 2 
In the cervix: H-T +-H-M and H-S ‘ 5 
Unilateral occlusion in a double genital tract 
In the vagina: vault H-C +H-T, H-M and H-S 7 
In the cervix: H-T -H-M and H-S ‘ 1 
In the corpus: H-M -+-H-S (menstruating accessory horn) 6 
(Infection of retained menstrual debris—S) 83 
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The clinical features of simple hematocolpos are well known but a few points have « ierged 
from a study of the 54 cases in this series. About half of them came under medi: .! care 
because of difficulty in micturition or retention of urine. One-third complained of | ain, in 
many cases typical of dysmenorrheea, but in others, of a dull aching character ab. ve the 
pubes or in the sacro-perineal region, aggravated by sitting or by defecation and p »bably 
due to vaginal distension. The remainder presented in a variety of ways, complai ing of 
such things as abdominal swelling, hemorrhoids, or anxiety because of delayed «rset of 
periods, and initial diagnosis included appendicitis and ruptured ectopic pregnancy. One 
girl of 15 years fell on her perineum and, in doing so, ruptured a hematocolp«s with 
embarrassing social consequences. The age incidence ranged from 12 to 24 years aiid 5 of 
these girls were 18 or older. 


The only case of double hematocolpos was admitted under Dr. A. H. N. Lewers in !07. A 
single girl of 17 years, she had never menstruated and a sudden retention of urine brouyht her 
to hospital. After catheterization a tense abdomino-pelvic swelling reached from the perineum 
to just above the pubes. The external genitalia were well developed but there was no 
vaginal opening. Dissection at its normal site opened two vagine distended with tarry fluid 
and with a separate cervix at each vault. 


In 7 further cases of hematocolpos due to a low vaginal atresia distension also involved 
the genital passages at a higher level. In 1 the cervix alone was affected (hematotrachelos), 
in 3 the uterine body as well (hemometra) and in the remaining 3 cases the fallopian tubes 
were also affected (hematosalpinx). Involvement of the uterus and fallopian tubes does not 
depend upon the size of the hematocolpos. The largest in the series contained 4} pints and 
in this case the uterus and fallopian tubes were not distended, whereas both were grossly 
distended in an instance where the hematocolpos contained only 100z. Apart from palpable 
enlargement of the tubes, there must be many cases where a little fluid finds its way back along 
them to the peritoneal cavity. Again, dilatation may have involved the upper genital tract 
even when symptoms are of very short duration. One girl of 13 years with pain of one 
month’s duration had already developed a hematotrachelos and a hemometra. Another 
girl of 12 years with pain of less than twenty-four hours’ duration in the right iliac fossa had 
her abdomen opened through a grid-iron incision, the pre-operative diagnosis being acute 
appendicitis. She proved to have a hematocolpos, hemometra and a ruptured right 
hzmatosalpinx with free chocolate fluid in the peritoneal cavity. The occurrence of cases 
of this sort make it imperative that the drainage of a hematocolpos should be regarded as a 
surgical emergency. This drainage, by crucial incision or circular excision of the membrane, 
would seem a minor surgical procedure; nevertheless, mishaps may occur. The first patient 
in this series from 1896 died under the anesthetic before the operation could be started. In 
1907 excision of an unusually thick membrane was followed by a vesico-vaginal fistula which 
had to be secondarily repaired. In two instances, referred to later, post-operative infection 
involved the genital tract. 


The occluding membrane varies considerably in thickness, in its precise situation and, 
possibly, in embryological origin. Many conformed to the clinical description in that they 
bulged at the vaginal orifice and were sufficiently thin and translucent to show the dark colour 
of the retained, altered menstrual fluid. In other cases the membrane was flat, up to half 
an inch in thickness and of the same colour and appearance as the surrounding vulval tissue. 
The hymen was frequently to be seen below the obstructing membrane but sometimes it 
could not be demonstrated as a separate entity, even when carefully looked for. In one case 
(1929) biopsies of both the hymen and the occluding membrane were taken for histoloxical 
examination. The hymen was lined on both surfaces by thick, stratified epithelium. The 
membrane was lined on its outer surface by similar epithelium but on the inner surfac the 
epithelium was much thinner and of a more transitional type. Between the epithelial | yers 
many membranes contained muscle as well as collagen fibres and in some the inner | 1ing 
was a high columnar epithelium. 


In 7 cases the gynatresia was at a higher level than the vaginal orifice at varying lev’ 's in 
the vagina and cervix. 2 of these cases, in which the vagina was completely absent, « 2 of 
particular interest. In one (1895) a girl of 19 was under observation for a year for rect <ent 
monthly attacks of severe hypogastric and low back pain. At first the uterus, on + ctal 
bimanual examination, appeared to be of normal size, but, later, it enlarged to the siz and 
consistency of a 10 weeks’ pregnancy. There was no vaginal orifice and, with a sound i: the 
urethra and a finger in the rectum, no vagina could be felt. After dissecting about in. 
upwards in the cellular plane between the urethra and the bladder in front and the nal 
canal and rectum behind, two bulges in the depths of the wound appeared to repr: ent 
distended cervices. Each was penetrated separately with sinus forceps by Hilton’s me 10d 
and each drained a considerable quantity of typical retained menstrual fluid. Convales: ‘ace 
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was idly febrile for five weeks, during which time the cavity was first packed with iodoform 
gauze ind then regularly dilated. A follow-up note stated that a vagina 24 in. deep resulted, 
mens’ uation was normal and the uterus now felt quite small. This case would appear to 
have -ecen one of double hemometra in a septate bicollis uterus with a complete atresia of 
the vagina. 

In ine other case (1909) a girl of 17 years had had monthly attacks of pain in the lower 
abdorven and thighs for two and a half years. Two abdominal swellings were felt, one 
centre! and sub-umbilical, the size of a foetal head at term, the other a fixed mass in the 
right \iac fossa. On rectal examination a thin fibrous cord could be felt where the vagina 
should have been. Laparotomy disclosed a small hemometra (2 oz.) and large bilateral 
hematosalpinges (each 10 oz.). There were many adhesions. Subtotal hysterectomy was 
difficult; the right ureter crossed behind the cervix to the left side. The patient developed 
ileus and died on the eighth post-operative day. 


Simple hematocolpos complicated by infection —Three examples of this condition occurred 
in this series. In 1933 a patient of 25 years was sent to hospital with a six days’ history of 
abdominal pain and difficulty in micturition. A tender swelling reached to the umbilicus. 
Excision of a low occluding vaginal membrane released a large quantity of foul-smelling 
blood-stained fluid which, on culture, grew an anaerobic Gram-positive coccus. In this case 
the infection of the hamatocolpos preceded surgical intervention. In 1907 another patient 
attended hospital with a minute opening in an occluding low vaginal membrane and the 
vagina filled with foul pus. The membrane had been perforated and a hematocolpos 
drained with a trochar and cannula twelve months previously. A third case in 1911 was the 
girl who ruptured her hematocolpos by falling on her perineum. The rupture closed down 
and there was inadequate drainage of offensive, infected menstrual debris. 


UNILATERAL GYNATRESIA WITH UNILATERAL CRYPTOMENORRHGA 


There are 14 examples of this anomaly occurring with equal frequency on either side. 
In every case unimpeded menstruation occurred from the unaffected side. The atresia was 
at varying levels but in no instance was it very low down. In 5 cases a shorter vagina was 
intimately related to one side of the upper part of the fully formed vagina. In 4 cases this 
anomaly was on the right side and in 1 case on the left. Lower abdominal and pelvic pain 
led to the discovery of an abdomino-pelvic swelling in each case. In 3 the initial diagnosis 
was broad ligament cyst and in another it was tubercular salpingo-oophoritis. In 2 cases 
the retained menstrual fluid amounted to 2 pints; one of these patients died of post-operative 
peritonitis; the other has since had 6 children. In 1 patient, aged 15 years, there was no 
vagina on the affected side and the cervix was occluded at the level of the os externum. She 
developed a large right-sided hematotrachelos which was drained by vaginal trachelotomy. 
She has since had one successful pregnancy and is again 4 months pregnant at the present 
time. Both these pregnancies relate to the unaffected left genital tract. 


In 6 cases there was a single vagina and cervix. The unilateral atresia consisted of 
occlusion of a rudimentary or accessory horn. The age range of these patients was wide and 
the majority were, perhaps, unexpectedly old. The ages at the time they received surgical 
treatment were 15, 17, 20, 28, 33 and 39 years. Initial diagnosis included ruptured ectopic 
pregnancy, Dietl’s crises, intractable dysmenorrhoea and degenerating fibroid. All had 
abnormal pelvic physical signs, usually a tender, irregular uterine enlargement or a tubo- 
ovarian swelling. In 5 cases the abnormal horn was excised. In the patient aged 39 years 
a total hysterectomy was done. & 


Imperfect drainage of one side of a double genital tract with consequent infection—In 
addition to the case that developed post-operative fatal peritonitis there were 2 cases of 
infeci:on consequent upon imperfect drainage of one side of a double genital tract. 


(1) A single girl of 21 years gave a history of a post-menstrual, very offensive, fecal smelling, 
pale »reen discharge since her periods began at the age of 14 years. Repeated tests at a 
Vene cal Disease Clinic were negative for such types of infection. Careful examination 
unde’ anesthesia defined a soft swelling adjacent to the right anterior part of the vaginal 
vaul’ Pressure in this region caused feco-purulent pus to exude from the cervical canal. 
It ws then discovered that an antero-posterior septum divided the cervix and that } in. 
abo, the lower extremity of the right-sided canal a fistulous track led into an infected sac 
relat J to the right vaginal fornix. Through an incision in the right fornix around the side 
of th cervix the fistulous track was excised and the infected sac laid open and marsupialized 
into he right fornix. The discharge subsequently cleared up. Because of the resemblance 
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of many features of this case to those of the following one, the sac was probably prc. .uced 
by infection of an incompletely developed right-sided vagina. 


(2) A girl of 14 years was referred to me because of an offensive intermenstrual dis jarge 
sO Overpowering that on several occasions she was sent home from school on accoun: of it, 
She was placed on the waiting list for admission to hospital for examination under anes hesia 
and other investigations, but pain in the right iliac fossa associated with pyrexia deve oped 
and admission to the general surgical side of another hospital was arranged. The abdomen 
was explored for what was now a subacute lower abdominal infection and a right-sided 
purulent salpingitis was found. The appendix was removed and the wound was driined. 
The pus grew Bact. coli on culture and appropriate chemotherapy was instituted. The 
infection subsided but two months later she was admitted to hospital with a tender mss in 
the right iliac fossa and complaining of some foul green vaginal discharge. Vaginal exarina- 
tion under anesthesia now identified a very small sinus to the right of the portio vaginalis 
of the cervix. The mass in the right iliac fossa felt bimanually was larger than the uterus and 
pressure on it caused pus to exude from the sinus in the right vaginal fornix. A further, more 
extensive laparotomy now revealed a right-sided pyosalpinx and pyometra which were 
removed at the level of the cervix. A left-sided uterine body with the left fallopian tube and 
ovary appeared healthy. A ureteric catheter was introduced through the cervical canal of 
the stump remaining after the right uterus had been removed and a subsequent X-ray showed 
it to be coiled up in a cavity related to the upper half of the right side of the vagina. Dis- 
section into this from below opened a right-sided pyocolpos which was widely drained. This 
girl had no kidney on the right side. She has had a satisfactory convalescence and is now 
menstruating normally from the left uterus. 


Before leaving the subject of simple hematocolpos I shall refer to one case of hydrocolpos 
which I encountered at another hospital. A girl of 15 was referred to me on the same day 
that she developed acute retention of urine as the first symptom of what appeared to be a 
classical fairly large hematocolpos. There was nothing suggestive of infection or toxwmia. 
On incising the occluding membrane, which bulged at the vaginal orifice, 40 oz. of inoffensive 
creamy-white fluid escaped. This fluid was sterile and contained cellular debris, many 
squamous epithelial cells and a small number of leucocytes. She made a straight- 
forward, afebrile convalescence and started to menstruate normally six months later. 
Maliphant (1948) published a report of a very similar case He pointed out that of the 
small number of cases reported, more have occurred in the neonatal than the pubertal 
age group. Such remarkable cases give rise to conjecture. Does this fluid represent a form 
of so-called “‘white menstruation” where the endometrium is not being subjected to, or does 
not respond to the influence of a hemorrhagic factor, or does it represent an accumulation of 
non-menstrual secretion? Perhaps, in many cases of gynatresia, a quantity of such fluid 
has accumulated before true menstruation begins. If this is so, then there is a case 
for the excision of an occluding membrane without delay, should it be discovered before 
puberty. 


There still remain the many anomalies of the genital tract where there is no cryptomeno- 
rrhoea. In these there is no gynatresia distal to menstruating endometrium. Their import- 
ance lies, perhaps, more in their effect on child-bearing and in their not infrequent association 
with anomalies of the urinary tract than in their symptomatology. 


Incomplete transverse or longitudinal septa may modify the internal contour of the vaginal 
canal. Eleven transverse and six longitudinal septa of this incomplete type found in niilli- 
parous patients are included in this series. In some instances they were identified as the 
cause of dyspareunia or po$®coital bleeding. In the remainder they were discovered «nly 
when a vaginal examination was made antenatally or in the investigation of unrel: ied 
complaints. Some were dilated or divided and others were obliterated or disrupte: in 
labour. In no instance did a septum materially modify the course of labour or occa. on 
troublesome intrapartum or postpartum hemorrhage or, in splitting, initiate serious lac ra- 
tion. There is no doubt that many septa of this type escape recognition before a first « »n- 
finement and are largely obliterated by it. In one of these cases a patient in labour at | “m 
had a septum across the vaginal orifice, complete except for an opening near its centre w’ ch 
would just give passage to a medium-sized catheter. 


Duplications of the genital tract represent failures or defects in the union between ‘1 
bilateral components of the utero-vaginal canal. A median septum between the two s’ es 
is a transient feature of normal evolution but it may persist in varying degrees. Fu: 0n 
between the uterine parts of the Miillerian ducts may have failed, again in varying deg: °s, 
from above downwards. Many terms have been coined in the literature to describe allt’ se 
variants and the classification suggested by Monie and Sigurdson in 1950 has much to c 
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menc it. ‘Didelphian” is defined by the Shorter Oxford English Dictionary as belonging 
to the subclass Didelphia of the class Mammalia, characterized by a double uterus and vagina 
and comprising the single order of Marsupials. Actually the formation of the genital tract 
varies in different species of marsupials; in some there is a medial vagina with two lateral 
cana! 

In ‘his series there are 20 instances of double vagina and uterus found in nulliparous 
patients. The anomaly was found once by the patient herself and in the remainder during 
pelvic examination. A few of the patients had complained of dyspareunia but the majority 
had no symptoms referable to the condition. 11 were under hospital supervision for a total 
of 20 pregnancies. 4 of these pregnancies ended in spontaneous miscarriage (20%), 6 were 
terminated by elective Czsarean section near term (4 vertex and 2 breech presentations) and 
in the remaining 10 satisfactory vaginal delivery took place. In 6 the foetus presented by the 
vertex and in 4 by the breech. A\ll the infants were healthy and survived, the largest weighing 
74 Ib. 

In only one instance did the intervaginal septum persist after a first vaginal delivery and in 
this case the infant weighed only 43 Ib. In all the other cases the septum was either divided 
with scissors or disrupted itself in the second stage. In one case the upper half of the septum 
disrupted itself during breech delivery and a double footling presentation ensued, one leg 
coming down through each vaginal orifice. Progress was delayed until the lower part 
of the septum, on which the foetus was seated astride, was divided with blunt-ended 
Scissors. 

The patient who discovered the anomaly herself was a generally trained nurse and midwife. 
When trying to insert a Tampax she found she had a double vagina. She was in the Far 
East at the time of her first pregnancy and was delivered by Cesarean section partly because 
of the anomaly and partly because the presentation was a breech and several attempts to 
perform external version had failed. When home on furlough she sought advice as to whether 
it would be possible for her to have a natural labour. The situation was assessed and the 
vaginal septum was divided by cutting diathermy. Subsequently she had a successful vertex 
delivery and on the fifth day of the puerperium passed a decidual cast from the non-pregnant 
uterus. 

One of my own cases, not included in this series, presented in her second pregnancy with 
a double vagina with the cervices fused medially. Her first delivery was by Cesarean section 
because of a breech presentation. This pregnancy was in the left uterus. In her second 
pregnancy palpation and Lipiodol hysterogram confirmed it as being in the right uterus and 
delivery was by a further Cesarean section. 


The lesson to be learned from these cases is that vaginal delivery presented no serious 
difficulty or complication and, therefore, resort to Cesarean section in such cases should not 
be made too readily. 


Partial or complete duplication of the corpus uteri in association with a primarily single 
cervix and vagina constitutes a somewhat different clinical problem. The condition gives 
rise to no symptoms and the diagnosis is much more easily overlooked than when the vagina 
and cervix are double. Of the 11 cases in this series 6 were recognized in association with 
pregnancy. 2 of these were diagnosed antenatally and in both the presentation of the foetus 
and labour were normal. In 2 the diagnosis was made after delivery, in 1 during manual 
removal of the placenta and in the other by abdominal palpation. The remaining 2 were 
diagnosed at laparotomy, in 1 for a tubal ectopic pregnancy and in the other for termination 
of a fifth pregnancy in a woman with severe morbus cordis. 


I have had one case elsewhere, a young primigravida, with a persistent transverse lie which 

could not be corrected by external version. Delivery by Cesarean section revealed a 
mark -dly bicornuate uterus with the foetal head in one cornu and the breech and placenta 
in the other. A postnatal hysterogram confirmed the bicornuate shape of the uterine 
Cavit\. 
In he absence of pregnancy the discovery of this anomaly has been very largely fortuitous 
as in 1) a grand multipara with procidentia, (2) a patient with carcinoma of the body of the 
uteri s, and (3) a patient who sustained a separation of the symphysis pubis in labour. In 
the { ~st and third of these cases a Lipiodol hysterogram was done and in the second it was 
recovnized at laparotomy. 

M ny minor degrees of bicornuate uterus not included in this series have been revealed 
byL >iodol hysterogram carried out in the investigation of infertility, spontaneous miscarriage 
and ther gynecological conditions. One, exceptionally pronounced, was found in a woman 
whe iad had four normal confinements without the condition having been suspected. 


5 
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In reviewing this material I have been impressed by the infrequency of any asso: ition 
between recurrent abortion and a degree of septate or bicornuate uterus that might _istify 
a plastic operation designed to create a uterus simplex. This was considered in one | ‘tient 
who had had three spontaneous miscarriages, but she was not anxious to submit to s: ¢h an 
operation and was not pressed to do so. 


ASYMMETRICAL DUPLICATIONS OF THE GENITAL TRACT 


My attention was directed particularly to these anomalies when I made a survey ‘f the 
autopsy material accumulated by the Bernhard Baron Institute of Pathology at the Lindon 
Hospital, where records are available since 1907. 


Autopsies on female subjects (1907 to 1955) .. a - es 11,362 
Anomalies found: 
(1) Asymmetrical 


Unilateral uterus ie ae ae aa - - i 13 
Accessory horn .. a 4 = Ae a y ‘s 2 
Rudimentary horn ~~ a oe is be ae “e 2 


(2) Symmetrical 
Bicornuate uterus 
Arcuate septate uterus 
Double uterus and vagina 


(3) Agenesis 
Complete 
Uterine 


Neo 


1 
1 
Incidence—1 in 366 autopsies. 31 

These figures suggest that asymmetrical uterine anomalies are at least as common as the 
grosser symmetrical ones and, as they appear to be diagnosed less frequently, it is probable 
that they more often escape recognition. 

Of 12 cases in the clinical series, 7 were associated with pregnancy. Five pregnancies 
were in the well-developed uterus. Two of these had breech presentations and were diagnosed 
at Cesarean section, one had a laparotomy when an ovarian tumour was diagnosed obstruct- 
ing the descent of the head into the pelvis, one had an abdominal hysterotomy and another 
had a laparotomy for an ovarian tumour which proved to be an ectopic pelvic kidney. The 
other two pregnancies were in the imperfectly developed side, one in a ruptured accessory 
horn and the other in a ruptured fallopian tube. 


Of the 5 cases unassociated with pregnancy 4 were diagnosed at laparotomy carried out 
when lower abdominal or pelvic pain led to the discovery of an irregular uterine enlargement 
attributed in 3 cases to the presence of fibromyoma. In 1 case there was no lump but at 
laparotomy a cornu solidarius was found. The remaining case was diagnosed when a Lipiodol 
utero-salpingogram was carried out during the investigation of infertility. The diagnosis 
was confirmed when an intravenous pyelogram revealed only one secreting kidney on the 
same side as the unilateral uterus. 


One of the Cesarean sections was carried out in rather unusual circumstances. The 
patient, a doctor’s wife, was found to have a breech presentation at 32 weeks but all attempts 
at version failed. She was a primigravida aged 22 years. X-ray pelvimetry showe:! a 
gynecoid pelvis at the lower limit of normal as regards size. The foetus did not appea: to 
be unduly large so breech labour at term was decided upon. Labour was slow, the membr: nes 
ruptured early and the two feet came down to the vulva through a rather thick, incomple ‘ly 
dilated cervix. Lower segment Cesarean section at this point revealed a left unilat ral 
uterus which had been unsuspected. Both kidneys were normal to palpation. 

This and other cases raise the question of the relationship between asymmetrical deve'\p- 
ment of the genital tract and asymmetry in the development of the urinary tract. In th |7 
cases found at autopsy: 


Kidney absent on side of Miillerian agenesis . 8 

Both kidneys present and normal with complete ‘unilateral Miillerian 
agenesis ae e =* me “is = 2 
3 


Kidneys not specifically recorded ‘ ; 

Both kidneys present and normal in 1 case of accessory horn and 1 case of 
rudimentary horn Be - : ma oe a 

Kidneys not specifically recorded 


NN 
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nong the clinical cases there were 16 other developmental anomalies of the genital tract: 


Complete absence of vagina with rudimentary uterus. (Additional to one 
case associated with bilateral hemometra already described) 

Two-inch vagina, no uterus, no left kidney 

Upper two-thirds vagina absent, no left kidney : ae 

Absent vagina with small left non-functional unicornuate uterus .. 

Vaginal anus (congenital recto-vaginal fistula) 


>» & OO 


SELECTED ANOMALIES OF THE URINARY TRACT 


I have included 5 cases in this series where the anomaly is dominantly one affecting the 
urinary tract but I think it will be agreed that in each instance there is a particular obstet- 
rical or gynecological associated interest. 


2 of these cases had unilateral pelvic kidneys. In 1 a pelvic lump was discovered during 
labour below the presenting part and obstructing delivery. Its nature was only recognized 
following a Cesarean section. The other case presented in 1954 and the relevant features 
are as follows: 


At the age of 16 years the patient had a spinal fusion performed for the treatment of a 
severe scoliosis. At the age of 21 she married. At the age of 25 years she attended the 
Out-patient Department because of infertility and right-sided lower abdominal pain. A 
pelvic tumour was felt somewhat to the right of the mid-line and near the pelvic brim. It 
was rather tethered and was thought to be an ovarian neoplasm with, perhaps, some degree 
of torsion of its pedicle. Laparotomy revealed that it was, in fact, a right-sided pelvic 
kidney with renal arteries arising from the common iliac and internal iliac arteries. The 
pelvis, as is usual in such kidneys, was lateral in position. The right cornu of the uterus was 
rudimentary but the left was well developed. 


At the age of 26 years she had a quick, straightforward breech delivery from her left 
unilateral uterus. The kidney was palpable below the presenting part early in labour but the 
extending breech came down past it and labour was, therefore, allowed to continue. 
The infant weighed 6 Ib. 


Two further cases were found at autopsy, being unrecognized during life. In an adolescent 
girl the right kidney was situated in the false pelvis and the left in the upper true pelvis. The 
right cornu of the uterus was accessory and did not communicate with the developed left 
side. She died thirteen months after a road accident as a result of sepsis engendered by 
extravasation from the injured pelvis of the right kidney. The other subject had a left kidney 
situated in the false pelvis. Death at the age of 22 years was due to congenital morbus 
cordis. 


A fifth case is warded at the present time. Her first pregnancy in 1946 was complicated 
by antepartum hemorrhage, an oblique lie and the presence of a cystic swelling the size of 
an orange in front of the promontory of the sacrum. She was delivered by Cesarean 
section when the presence of a placenta previa was confirmed. The presacral swelling was 
retroperitoneal and extended to the right with the common iliac vessels crossing it laterally. 
It was thought to be a broad ligament cyst and was not removed. The patient is now 
pregnant again—about 22 weeks—and a cystic swelling lies in front of the upper sacrum. An 
intravenous pyelogram shows no sign of a renal shadow in the right loin. Catheterization 
of the right ureter produced a rapid flow of 35 c.c. of urine, and the diagnosis of a right-sided 
pelvic kidney is now a near certainty. 


I have had another case at a different hospita!: A single girl of 22 years, an identical twin, 
with a long-standing rheumatic carditis causing mitral stenosis and aortic incompetence, 
developed a right-sided pyelitis complicating a first pregnancy of 28 weeks’ duration. At 
34 v ceks she further developed a severe progressive pre-eclamptic toxemia and heart failure. 
The blood pressure was 160/90, there were 10 parts of albumin in her urine and she had 
mas ive ceedema including the vulva. The presentation was a breech. After a short period 
of --eatment she was delivered by Cesarean section with sterilization. The uterus was 
rig unilateral with a rudimentary left cornu. The right kidney was large and the left kidney 
appirently absent. She made a satisfactory convalescence and it became possible to 
inv: tigate her genito-urinary anomaly more fully. The left kidney was situated in front of 
the th lumbar and Ist sacral vertebre on the left side and was completely overlooked when 
the .bdomen was opened. Her twin sister was investigated and found to have a normal 
ger. O-urinary tract. 
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Thom (1928) collected from the literature 117 cases of partial urinary incontinence © .e to 
the uncontrolled drainage of an ectopic ureter which opened on to the vestibule in 45 into 
the urethra in 37, into the vagina in 32 and into the uterus in3. The2% to3% of indiv: iuals 
with duplication of the ureter on one or both sides do not belong to this category unles. one 


or more of the ureters has an extra-vesical outlet. 3 patients in this series had p. rtial 
urinary incontinence from this cause. 


(1) Two accessory ureters opened into the vaginal vault in addition to the two ureter: that 
opened in normal position into the bladder. 


(2) A left ureter opened into the vault of the left side of a double vagina. A single u:cter, 
the right, opened into the bladder. Neither an intravenous pyelogram nor an aortozram 
revealed any evidence of the presence of a left kidney. Eventually exploration of thc left 
loin exposed a hypoplastic left kidney which was removed with complete cure of the p:rtial 
incontinence. Methylene-blue injected into the ureter came through to the left vavinal 
vault. 


(3) A woman aged 60 years had had 6 children and was twenty years past the menopiuse. 
She had always dribbled urine since “her mother dropped her as a small child.” She went 
to her doctor having noticed blood in her urine and a blood-stained discharge, but a full 
renal investigation and a uterine curettage were both negative. Hamaturia continued, now 
having been present for five months. During a pelvic examination a bead of blood-stained 
urine was seen to exude ~om a small opening in the mid-line 1 cm. behind the external 
urinary meatus. Mr. G. ©. Tresidder, one of our urologists at the London Hospital, removed 
a right kidney with two pelves; about the upper one-third of the kidney was largely replaced 
by a Grawitz tumour. 


In conclusion, and to maintain a due sense of proportion, I would refer back to uterus and 
vagina simplex—the heritage of the vast majority of womankind. Thereby I would empha- 
size once again that the anomalies which I have discussed affect but a very small proportion 
of women. 


I would like to thank my colleagues, past and present, for the use I have made of their 
cases. 
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[January 25, 1957] 


THE following cases and specimens were shown: 
Imitation Patterns in Uterine Tumours.—Dr. HANs BETTINGER, 


Uterine Chorion Epithelioma.—Dr. P. E. HUGHESDON and Mr. HERBERT REISS. 
Four Cases of Mono-amniotic Twins.—Mr. ALISTAIR GUNN. 
Giant Sections of Uterus.—Mr. Ropert M. Corset and Dr. A. A. MILLER. 


Recurrence of Hydatidiform Mole, Presumed Second Mole, within Twelve Months.—\! ss 
DoroTHy M. GRATTON. 


Polycystic Disease of the Liver Presenting as a Gynxcological Problem.—Mr. Mostyn ”. 
EMBREY. 


Primary Adenocarcinoma of the Vagina.—Miss JEAN MCFARLANE. 
Post-abortal Tetanus.—Miss JEAN SHARPE. 


Fibroid Causing Massive Ascites.—Mr. ANTHONY C. PEARSON, 
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BOOK REVIEWS 


Techr:.ques and Procedures of Anesthesia. By John Adriani, M.D. 2ndedit. (Pp. xiv+ 568; 
istrated. 66s.) Oxford: Blackwell Scientific Publications. 1956. 

The title of this book accurately describes its contents which are presented in a didactic 
tabul.: form with numbered sentences, opposite which are brief explanatory phrases giving 
some of the physiological, pharmacological or practical reasons for the opinions expressed. 
This method of presenting the information makes it difficult to stress the relative values of 
the various points which are considered, and unfortunately these are seldom even enumerated 
in the order of their importance. 

The reviewer finds himself out of sympathy with this approach in a volume of this magni- 
tude, and feels that the omission of any discussion of basic physiological principles has 
resulied not only in much needless repetition but has also tended to impair the value of many 
of the ~admittedly condensed—opinions presented. 

It may seem churlish thus to criticize a work which has been reprinted six times, but as it 
is now offered in a greatly enlarged second edition this failure to stress the important points 
out of a mass of tabulated data becomes more noticeable, and may even be considered mis- 
leading to the point of being dangerous. 

The section on succinyl-choline, for example, includes without any amplification other 
than that it is a disadvantage of the drug, the statement “‘In some individuals an apnoea may 
result (central depression)”. It is not made clear that respiratory paralysis from peripheral 
neuro-muscular block is to be expected in every case, except perhaps when only extremely 
smal! doses are administered. On the other hand the section on controlled respiration makes 
no mention of the relaxant drugs which so facilitate this now commonplace procedure and 
obviate the necessity of giving large doses of drugs which depress the central nervous system. 
To the English anesthetist the cursory mention given to the muscle relaxants and to con- 
trolled respiration is indeed surprising in an anesthetic treatise published in 1956. 

He will also feel, perhaps, that in the section on spinal analgesia the author lags behind 
contemporary thought in not stressing the importance of autoclaving all drugs and equipment 
used for this purpose. Again, in the section on rectal anesthesia there are nine pages 
devoted to the obsolescent Avertin while a further page is given to trichlorethanol—a drug 
long abandoned in this country as too dangerous. 

There are many other opinions expressed in these pages which invite comment, but the 
author in his introduction has disarmed the critic by pointing out the impossibility of assemb- 
ling a book of techniques which would please every anesthetist; as he rightly says the subject 
is not one to be learnt from a book. 

Nevertheless, this volume contains much useful information; it will give the junior 
anesthetist an idea of the wide scope of his specialty and of the many procedures he will have 
to study, and may also provide his teacher with some conveniently assembled data on which 
to base his lectures. 


Atlas of Exfoliative Cytology. Supplement 1. By George Papanicolaou, M.D., Ph.D. 
(Illustrated; 32s.) London: Harvard University Press. Cumberlege. 1956. 

The present supplement—the first to be issued—to Dr. Papanicolaou’s Atlas of Exfoliative 
Cytology contains sixteen new coloured plates together with the appropriate letterpress. 
Most of the plates present three photomicrographs of each tumour—two of conventional 
histological sections at low and high power and one of cells from the same neoplasm as seen 
in exfoliative smears. Such comparisons are of great value to pathologists seeking to learn 
more :bout these newer diagnostic methods and to correlate the appearances in smears with 
those ‘n paraffin sections with which they are more familiar. 

In ‘his supplement, four new plates each are devoted to the female genital and the respir- 
atory systems, two each to the male genital and the digestive systems and the remainder to 
the breast and to various exudates. The technical production of these coloured plates is of 
aver) high quality, and when used by pathologists who have mastered the author’s staining 
techn yues—as described in the main volume—the illustrations included in this supplement 
shou! ' prove of further help in accurate exfoliative cytological diagnosis. 


Blooc Transfusion in Clinical Medicine. By P. L. Mollison, M.D., M.R.C.P. 2nd edit. 
‘p. xxv-+587; illustrated. 45s.) Oxford: Blackwell Scientific Publications. 1956. 

Dr. Mollison’s monograph, now in its second edition, is, in the reviewer’s opinion, without 
quest »n the most complete and authoritative work on blood transfusion now available in 
Engl: 1. It is particularly valuable because it is written by a man whose extensive and 
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perhaps unique practical and research experience in this field dates from the begin: ng of 
World War II and the discovery of the Rh blood groups, and it is a reminder of the asto. ‘shing 
progress that has been made in the understanding of the human blood groups anc blood 
transfusion since that time. 

As is right in a book which is primarily based on, and illustrated by, the author ; own 
experience, Dr. Mollison does not confine himself strictly to the laboratory and clinic.) sides 
of blood transfusion; he enriches the text by including most valuable chapters and s: ctions 
on subjects on the fringe of his main theme, such as blood volume, normal blood find ‘ngs in 
infants, hemolytic disease of the newborn, the use of *'Cr-tagged cells in red-cell survival 
studies in disease and the use of Cr in tracing the survival in vivo of red cells whicli have 
been exposed to isoantibodies. 

The whole book is, in fact, packed full of up-to-date information on almost every possible 
facet of blood transfusion in theory and practice, and it includes three chapters of remarkable 
clarity, revised in collaboration with Miss Marie Cutbush, B.Sc., on the human blood groups. 
The bibliography at the end of the book now contains about 1,200 entries, and the inclusion 
of the titles to the references makes them particularly valuable. 

This new edition, which is most meticulously produced, is 131 pages longer than the first 
edition published in 1951, but it is only 7s. 6d. more expensive. Every serious worker in the 
field of blood transfusion, whether physician, hematologist or clinical pathologist should 
possess a copy. 

Principles of Chest X-Ray Diagnosis. By George Simon, M.D., F.F.R. (Pp. x-| 183; 
illustrated. 50s.) London: Butterworth & Co. (Publishers) Ltd. 1956. 

The time is opportune and the need great for a re-statement of the principles underlying 
the interpretation of radiographs of the chest and no one is better qualified by his experience 
as a teacher to undertake this task than Dr. Simon whose present work fully justifies its title. 
It is essentially a teaching book in which the author happily excludes excessive clinical 
detail in order to concentrate on radiology. Radiographic technique in the form of “some 
hints” is brief and properly relegated to a terminal appendix, and anatomical considerations 
are confined to radiological landmarks and their variations. The interesting chapter 
classification is based on the characteristics of the particular radiological pattern, the shadows 
and translucencies being grouped according to their size, shape, distribution and outline 
and in each case the probable underlying pathological condition is indicated. This is a 
reversal of the normal textbook procedure of considering the radiological appearances under 
the heading of each of the various diseases in turn. Simon’s method is, therefore, that of 
deductive interpretation, the daily system of the practical radiologist. He discusses most 
informatively the causes of common anatomical variations and explains some of the puzzling 
yet often normal features of lateral and oblique projections—for example, the high diaphrag- 
matic cupola which simulates a pleural effusion. The chapter on mediastinal and diaphragm 
shadows is particularly helpful though the causes of diaphragmatic alterations could have 
been dealt with more fully. Simon demonstrates very clearly how difficulties in interpretation 
may arise from shadows cast by ribs or superficial tissues and how apparent “‘abnormalities” 
may be the result of even minor deviations from standard positions during radiography. 

The use of the various radiological “indicators” is explained, particularly the diaphragm, 
the mediastinum, the lung fissures and the pulmonary vessels and there are strikingly in- 
structive illustrations of segmental and lobar atelectases and consolidations. The author 
does not restrict himself to the classical appearances in each case but considers the moditica- 
tions determined by pre-existing conditions, as instanced by the altered picture of midle 
lobe collapse when the main fissure is tethered. 

Perhaps the sections which are likely to have most appeal because of their great prac‘ ‘cal 
value are those dealing with the classification of homogeneous shadows or discussing the 
nature of linear, ring and large circular opacities and there is an impressive list, which must 
be almost exhaustive, of the possible causes of disseminated, small, circular or retic: ar 
shadows. Bronchography and tomography are somewhat briefly dealt with although '' cir 
uses and indications are clearly described. Readers would have been grateful for discus:'on 
of those shadows which constantly give rise to difficulty in tomographic interpretation. he 
large format has made it possible to include illustrations of a size adequate to demons! ite 
the points described in the text and the chapter and section headings in large clear ' pe 
facilitate reference. 

There are no major defects in this excellent book. 

A minor fault is the author’s use of terms that are either not in general use or have © 2n 
discredited but in fairness to the reader he does define his own terms in the introduc’ ry 
chapter. The author’s clear descriptive writing and his skilful use of magnificent illustrat: 1s 
and textual tables make this work, in the reviewer’s opinion, easily the best teaching mar al 
on chest radiology. 
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Anatcmical Techniques. By D. H. Tompsett, B.Sc., Ph.D. (Pp. xvi+240; illustrated. 35s.) 
{ dinburgh and London: E. & S. Livingstone Ltd. 1956. 

Th:: book is written primarily as a guide to part-time workers and prosectors who require 
some veady available information on the preparation of museum specimens of human 
anatomy. On the technique of dissection, much of what Dr. Tompsett has written has been 
know since dissections were first undertaken many centuries ago. Nevertheless it is useful 
to have this information available in print. On the mounting of anatomical material in 
Perspex containers there is much useful information and the detailed instruction given on the 
preparation of casts in synthetic resins makes a real contribution to anatomical techniques. 
Although some of these techniques are very highly specialized, many of the others are 
becoming a necessity for the proper understanding of the anatomy of such organs as the lung. 
Dr. Tompsett was one of the first persons to appreciate the possibilities of the synthetic resins 
in place of woods, metal and plaster of Paris which were formerly used. 

The chapter dealing with the principles of anatomical illustration leaves much to be 
desired, but presumably this is not the author’s field. In Fig. 26, which is taken as a prototype, 
the pointers are arranged in such a way that many of them run parallel to each other so 
that they look like railway lines. Interrupted lines are always preferable to continuous ones, 
as they do not cut up the illustration so much. This figure would have been much better 
reproduced as a simple “‘cut out” with the lettering arranged independent of the half-tone 
screen. In spite of this criticism the book can be recommended without reservation. It is 
well produced and is a credit to the publishers, E. & S. Livingstone Ltd. 


Management in Obstetrics. By Andrew M. Claye, M.D., F.R.C.S., F.R.C.O.G. 2nd edit- 
(Pp. x+218; illustrated. 18s.) London, New York, Toronto: Oxford University 
Press. 1956. 

This is a second edition of a book, first published in 1948, which has gained well-deserved 
popularity. It is not a textbook, but rather a series of essays covering the range of practical 
obstetrics. This second edition has grown in size, and the number of illustrations has 
increased. The text has been thoroughly revised and the references brought up to date. 

This book is chiefly intended for the general practitioner obstetrician to whom it can be 
warmly commended on account of the lucidity of its style and the emphasis always on the 
practical. It is useful, either as reading matter or as a work of reference. The quotations 
which head many of the chapters are often delightfully apt and reveal the author not only as 
an obstetrician but one with a profound knowledge of English literature. 

The new edition of this useful book will prove a contribution to the further raising of 
standards of midwifery and it will be of value, not only to the general practitioner for whom 
it is mainly intended, but also to all who practise the art of midwifery. 


Neoplasms of the Domesticated Mammals. A Review. Review Series No. 4 of the 
Commonwealth Bureau of Animal Health. By E. Cotchin, M.R.C.V.S. (Pp. xv + 
100. 20s.) Farnham Royal, Bucks.: Commonwealth Agricultural Bureaux. 1956. 

This monograph, as the author states in the introduction, is a survey of the incidence of 
tumours in domesticated mammals, and is not a histopathological treatise. 

No one is better qualified, in view of his extensive study of animal neoplasms, than 
Mr. Cotchin to undertake this detailed comparative survey. The omission, however, of 
any histological description of the neoplasms does not in any way detract from the 
usefulness of this handbook. It is something more than a critical review since it compares 
the tumour incidence in different animal species with that of man, and therefore contains 
information of interest to both the clinician and laboratory worker who are interested 
in the cancer problem. 

The author begins with an admirable introduction extending over eight pages, which 
dea!s not only with the statistical study of tumour incidence, but also the mechanism of 
the spread of cancer in different animals. Apparently in some species metastases may 
occur by different routes than in man. In the subsequent chapters the author brings to 
light some interesting facts: the cat, for instance, would seem to be the most useful species 
in which to study carcinoma of the cesophagus, since it is the only domesticated mammal 
apart from man in which spontaneous cancer of that organ frequently develops. Methods 
are also discussed by which neoplasia can be experimentally produced in the organs of 
some species; information which is of direct interest to those engaged in tumour induction. 
Furthermore, we learn that melanotic tumours in the cat are very rare, whilst they occur 
often in both the dog and the grey horse. Also, we find that neoplasms of the mammary 
gla: d are particularly frequent in the bitch but are chiefly of the benign type, whilst although 
the’ occur less frequently in the cat they are invariably present in the malignant form. 
Ca:cinoma of the stomach and gall-bladder, both of which are common in man, are 
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apparently rarely met with in domesticated mammals and, when they do occur, t: ey are 
diffuse or hyperplastic rather than neoplastic. It is curious to find that carcinom:: of the 
prostate, which is frequently seen in man, is very rare even amongst the higher ma. .imals: 
but, on the other hand, testicular tumours are particularly frequent, especially in both the 
dog and horse. 

These comparative studies are not only of interest, but are of importance, when . caling 
with the etiology of cancer, since any explanation for their rarity in some animals might 
help to explain the cause of a particular neoplasm common in man. 

As a work of reference this monograph is well constructed with clear headings io the 
numerous sub-sections of each chapter. There is also an excellent bibliography of nearly 
a thousand references, all of which have been read by the author. 


The Collected Papers of Paul Ehrlich. In four volumes. Volume 1—Histology. Bio- 
chemistry and Pathology. Edited by F. Himmelweit, M.D., Ph.D., F.R.C.P.Ed., 
(Pp. viii + 653; illustrated. Volume 1—£12.) London and New York: Persamon 
Press. 1956. 

This work may, without exaggeration, be described as one of the most ambitious and 
important contributions made to medical literature and medical history this century, and 
doctors, scientists, historians, and librarians owe an enormous debt of gratitude io the 
editor, Dr. Himmelweit, to the late Martha Marquardt, to Sir Henry Dale, to the Pergamon 
Press, and to the Wellcome Trust for the part they have played in translating what iight 
well have remained a pious dream into the realm of reality. The first volume contains a 
scholarly and enlightening introduction by Sir Henry Dale and 55 of Ehrlich’s papers 
which are arranged in the following sections: Practice and theory of staining in histology; 
Cytology of the blood in health and disease; Staining of bacteria and its application to 
diagnosis; ‘““The requirement of the organism for oxygen” and allied biochemical studies; 
Pharmacology, therapeutics, and toxicology; The diazobenzenesulphonic acid and 
dimethylaminobenzaldehyde reactions. The earliest paper is dated 1877 and the last 1904. 
The great majority of the articles are in German. Two previously unpublished ones are 
also translated into English: Ehrlich’s inaugural dissertation (Leipzig, 1878), entitled 
“Contributions to the theory and practice of histological staining”, and his Habilitationsschrift 
(thesis for recognition as university teacher), ““The requirement of the organism for oxygen: 
an analytical study with the aid of dyes” (1885). There are five coloured plates and a 
frontispiece showing Ehrlich aged about 40. 

Having enjoyed the literary feast provided by this unique and fascinating volume, it 
may be greedy and ungrateful to ask for more, but to the reviewer it seems a great pity 
that a few lines of comment did not accompany each article, explaining its historical 
significance and its value to-day. 

The price per set is £28. Volumes 1, 2, and 3 can be bought separately for £12 each; 
the final volume which will contain a complete bibliography, will not be sold separwtely, 
but will be available with any other volume at £5. 


Pathological Histology. By Robertson F. Ogilvie, M.D., D.Sc., F.R.C.P.Ed., F.R.S.E. 
Foreword by A. Murray Drennan, M.D., F.R.C.P.Ed., F.R.S.E. 5th edition. 
(Pp. xi + 482; illustrated. 52s. 6d.) Edinburgh and London: E. & S. Livingstone 
Ltd. 1957. 

The fact that this book has been re-issued seven times since its first appearance in |°40 
attests the appreciation that has been accorded to it by large numbers of the medical studnts 
for whose training in morbid histology it was originally prepared. The present edi!ion 
has been further enlarged, and the author hopes that this expansion will render the vo! 
of greater value to more advanced readers. 

The general standard of the coloured illustrations, of which there are more than t! ce 
hundred, is satisfactory, though in spite of the weeding that has taken place in succes ve 
editions, a number could still be bettered. Most of them are made from the hematox: ‘in 
and eosin stained sections with which students are generally familiar, though other meth «ds 
are used when needed for the display of particular structures. The book can therefore »e 
employed usefully as a bench manual in morbid histology classes, though, as Profe or 
Drennan remarks in his foreword, ““No book on morbid histology can ever replace si ‘y 
of the actual specimen, but a book may so vividly represent and interpret the original ' t 
its study is greatly facilitated and revision of knowledge simplified.” 

Whether or not with the increasing competition for time in the curriculum, the stude: s 
limited period of study in a pathology department is most profitably spent in such a deta’ d 
examination of this branch of morbid histology is a matter which each teacher must dec 2 
for himself. In the reviewer’s opinion there are other aspects of pathology, functio :! 
and biochemical, that nowadays are equally, if not more, rewarding. 
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DISCUSSION ON THE TREATMENT OF MORBID 
ANXIETY [Abridged] 


Dr. E. A. Bennet: Psychotherapy 


The treatment of the morbidly anxious patient, by psychotherapy, should be confined 
to those who are emotionally and intellectually capable of co-operation, and a patient 
should not be accepted for treatment unless the diagnosis has been made on affirmative 
grounds, that is from the presence of the known characteristics of the state of disturbing 
and irresolute suspense which we describe as morbid anxiety. In making a diagnosis we 
aim at probabilities, approximations, rather than certainties; and the diagnosis may well 
be altered as we observe our patient. But this does not permit us to commence treatment 
on the basis of an ambiguous diagnosis or a negative diagnosis which infers psychological 
illness from the absence of organic disease. Whatever its form and whether combined 
with physical methods of treatment or not, psychotherapy is a co-operative procedure 
in which one person seeks to influence the health of another. It is essentially the interaction 
of two personalities. Jung (1933) puts the matter concisely: “By no device can the 
treatment be anything but the product of the mutual influence in which the whole being”— 
that is the personality, containing both conscious and unconscious elements—‘‘of the 
doctor as well as that of the patient plays its part.” 

The relation of doctor and patient on a consciously harmonious level, as in our 
association with acquaintances, is described as “rapport”. But when the unconscious 
of either doctor or patient is clearly involved, “transference” is a better term. Transference 
occurs whenever psychotherapy goes beyond the superficial level, and as it is a phenomenon 
of projection we cannot know to what extent the therapist and the patient will be involved. 
The interaction of the personality of the doctor and that of the patient means more than 
medic! empathy, that is the doctor’s ability to value the feelings of his patient, for the 
patient's valuation of the doctor’s feelings also plays a part. The therapist will try to 
undersiand his patient and he must expect the patient to return the compliment. We 
encour:ge our patients to be natural, to drop pretences, knowing that the inner will affect 
the ov'er anyhow, and we should do the same. There is a danger that the analyst who 
has di iculty in making personal relations within or without the analytical sessions, may 
unkno ingly protect himself behind the patient’s manifestations of transference, denying 
his ov 1 part in the proceedings, although his projections, like those of his patient, are 
active ngredients. Successful psychotherapy is a joint effort, the product of the whole 
influey e of each personality. While it is unreal to believe that every contact between 
thera. .t and patient is or should be within the transference situation (for rapport also 
provi -s possibilities of treatment), it is equally unreal for the therapist to regard trans- 
ferenc as an abstraction with which he is not concerned. Whether he concerns himself 
with i or not, it will still be there, playing its part. My own opinion is that transference 
is of « ntral importance, but that it is a mistake to make it the main focus of attention; 
nor n -d it always be analysed. It is a medium of contact, for good or ill, in which the 
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unconscious of the patient and that of the doctor can evolve and develop. O/ <n the 
unspoken is more valuable than the spoken word. 


The division of the neuroses into hysteria, anxiety and obsessional states, hough 
deceptively simple, has one thing in its favour: it helps us to see that the energy, t!-= drive 
behind psychoneurotic and similar symptoms, is differently directed, achieves its pu: :\ose in 
different ways. The attitudes, that is the activities represented in symptoms of rn urosis, 
call for something more than an etiology framed solely on a simple developmental or 
cause and effect plan. In addition we should observe the attitude of the patient towards 
the movement of life, the passage of time. Bearing this in mind, I should place /:ysteria 
at one end of a scale and obsessional states at the other, with anxiety-states occupying an 
intermediate position. The patient with hysteria meets the present as if it were the past. 
In a fugue, for example, the dissociated individual wanders, not aimlessly but purposively, 
seeking to return to a place where once upon a time life was almost problemless; and should 
the morbid anxiety undergo conversion we have an attitude of dependence, even of 
childishness. It is this application of past notions to present problems which makes 
hysteria so resistant to treatment. On the other hand, the obsessional patient, who is 
always morbidly anxious, meets the present as though it were the future. The patient 
with the typical symptoms of an anxiety state falls between these two, for he is rooted in 
the present and cannot see either the past or the future in its true perspective. The 
relevance of these observations to the treatment of morbid anxiety will be illustrated if we 
consider some features in the group of patients with obsessional symptoms. 


Three characteristics, usually found in combination, call for special attention in the 
treatment of obsessional patients: these are (1) a conscious sense of guilt; (2) secrecy 
regarding the symptoms—the obsessional neurosis is the secret neurosis; and (3) what for 
lack of a better term I call the time element. 


(1) The patient with a compulsion to pursue repetitive actions or thoughts feels guilty 
and oppressed because of the content of his symptoms, which nevertheless fascinate him. 
Consciously he loathes his acts or thoughts, yet their interest-value compels him to cling 
to them, and at the same time the conscious sense of guilt permits him to feel exonerated 
from the burden of responsibility for them. In consequence he has an insoluble problem: 
his conscious sense of guilt imparts a feeling of righteousness because of the condemnation 
of his compulsions, thus enabling him at the same time to own and yet to disown the 
satisfaction which his interest provides. The creation of an insoluble problem, such as 
this, is indeed one of the characteristics of the obsessional neurosis. 


(2) The existence of the neurosis is a closely guarded secret and insulates him from 
others. But the secretiveness has its value, for like the guilt it preserves the symptoms, 
and close friends or relatives may be unaware that the patient has any symptoms, let alone 
their nature. 


(3) Morbid anxiety in the obsessional patient is anxiety about the future on which his 
eyes are fixed almost to ihe exclusion of the present. His symptoms are an attempt to 
influence the future by magical thinking. Filled with morbid expectation he is ceeply 
concerned with the passage of time. A patient of mine had a phobia concerning clocks 
and particularly clocks which struck the hour: “Time runs, the clock will strike.” The 
striking of the clock sounded a note of inevitability—the time had come for something 
to happen. “Time, the subtle thief of youth” provides the insoluble problem ©! the 
obsessional, for all obsessional rituals aim at making time stand still. Behind the neurosis 
lies a morbid fear of the future and with it the thought of death. Thus the obsessiona! with 
a show of efficiency over current affairs (which deceives himself and others) is surprisingly 
ineffective. Intellectually he is often gifted but, being all for delay, he falls short o! the 
goal which his attainments warrant. In him we see the hidden wish that “time may cease 
and midnight never come”. More than any other, the obsessional patient is hur! and 
hindered by morbid anxiety and I suggest that the consideration of these three characte istics 
—the sense of guilt, secrecy and the time element—give an insight into his mind wh -h Is 
invaluable in treatment. It is difficult to understand how anyone can treat an obsess nal 
neurosis, or any neurosis, purely by a reductive technique. 

When it is possible—and often it is—to help a patient (obsessional or otherwise) ‘ see 
the state of affairs behind the morbid anxiety with which his symptoms are clouded, ‘en 
he has taken the first step towards being a more effective and much less anxious indiv ' :al. 
He acquires a respect for his mind, conscious and unconscious, in its personal and impers ‘nal 
aspects. To achieve this enlargement of consciousness we give the chief place i the 
treatment of morbid anxiety to dream analysis and to the use of drawings and paintin. to 
amplify the dreams and particularly their symbolic content, as well as the produc of 
active imagination. The patient is thus in the treatment, sharing the work wit! the 
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therap Consequently the interviews can be spaced out, often being weeks apart, till 
the pa ent, no longer bound by morbid anxiety, takes over responsibility for himself. 


REFERENCE 
Juno. C. G. (1933) The Practice of Psychotherapy. Collected Works, Vol. 16, London, p. 71. 


Dr. H. J. Shorvon: The appreciation of the physiological basis of anxiety, as well as the 
psychological, and the viewpoint that much morbid anxiety is the result of conditioning, 
has led to the approach whose aim is the disrupting of conditioned patterns of anxiety by 
chemical or other means. 

Before and during the First World War there were only psychotherapy, hypnosis, 
bromides, paraldehyde and opiates. Barbiturates were not used before 1930. Sodium 
amytal in 1930 and Seconal in 1935 were the first of the barbiturates to come on to the 
market. Drug abreaction techniques were developed during the last war, first with 
intravenous barbiturates in 1940, and then under open ether by Palmer in North Africa 
and later by Sargant and myself at the time of the Normandy campaign. Modified insulin 
for sedative and nutritional purposes was first used on a large scale by Sargant at the time 
of Dunkirk. In 1944 Rogerson introduced the inhalation of nitrous oxide for abreactive 
and psychotherapeutic purposes, and in 1948 Meduna began his passive treatment of 
anxiety states by the repeated inhalations of a 30% carbon dioxide mixture. Sargant 
introduced intravenous Methedrine as an abreactive agent in 1948, and Lopez-Ibor in 
Spain in 1950 found intravenous acetylcholine of value in certain types of tension. In 1950 
Hirschfeld and Alexander in America tried subconvulsive electrical stimulation for the 
treatment of tension states, and this therapy was established in this country soon after by 
Spencer Paterson. Also since the war, the antihistaminic drugs such as Phenergan have 
developed and played an important part in treatment. In the past few years many 
“tranquillizers” have appeared on the market. The word is meant to indicate a drug 
which will ease anxiety and psychomotor agitation without affecting consciousness to 
any extent. 

The personality of the patient, the intensity of his symptoms and whether his morbid 
anxiety is a manifestation of an anxiety state or secondary to some other disorder, such 
as melancholia, an obsessional state, &c., must be assessed before the value of the particular 
tranquillizer can be judged. 

Some random observations on the use of these drugs may not come amiss. Bromides 
may be very useful in easing severe tension, but are apt to aggravate depression, and should 
be avoided in the aged, especially where renal function is impaired. I have recently seen 
two cases of addiction and repeated overdosage with Persomnia tablets, which unfortunately 
can be bought over the counter. They showed tremors, acneiform eruptions, ataxia, and 
spells of confusion with paranoid ideas and hallucinations. 


_ The short-acting barbiturates have no superior in easing morbid anxiety. Addiction 
is rare although habit formation is commoner, and patients usually cut down the prescribed 
dose on their own initiative. Unfortunately, excessive dosage over a prolonged period 
may engender or exacerbate anxiety instead of relieving it. Seconal, } grain, and sodium 
amytal, | grain, are the most effective drugs for immediate relief of acute panic or fear. 
The use of barbiturates in continuous narcosis is well known, but care must be taken in 
their withdrawal, particularly in obsessional personalities who may even show schizophrenic- 
like symptoms for a few days. I rarely use long-acting barbiturates such as phenobarbitone 
in the treatment of anxiety, because of depressant effects. 


Antihistaminic drugs such as Phenergan are useful, particularly with patients in bed who 
tolera'e 150-300 mg. daily, and I have also found the drugs of value in the relief of tension 
in suficrers from generalized pruritus and other psychosomatic disorders. They combine 
well \ ith chlorpromazine in controlling agitation and restlessness. 


Chlorpromazine or Largactil, the first of the tranquillizers, has been tried extensively 
since 952. Most ambulant patients dislike it as they often feel tired and derive little 
easin. of tension. Linford Rees and Lambert did, however, find that 50% of 150 patients 
showe:! considerable clinical improvement although two-thirds relapsed within a few 
weeks despite continued medication. Jaundice is an important complication, usually 
occur’ ng within the first ten days of taking small doses. The drug, however, is very useful 
in in-- atient treatment of acute anxiety reactions and for acute psychotic illnesses such as 
manic or schizophrenic excitement if given in bigger doses of 50-100 mg. three times a day, 
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or more.. It combines well with barbiturates in continuous narcosis, and is usefu! n com- 
bating a post-E.C.T. flare-up of tension or damping down the anxiety of the _ gitated 
melancholic. A feature is its tendency to increase appetite, and gratifying re: |ts are 
often obtained when combined with modified insulin. 


_ Mephazine or Pacatal is chemically related to chlorpromazine and is said to ha:e fewer 
side effects apart from dryness of mouth and blurring of vision. I have found _ useful 
in easing tension of patients suffering from involutional depression who are not res onding 
to E.C.T. 


Reserpine or Serpasil, a rauwolfia alkaloid, can be regarded as still on triai. It is 
mildly hypotensive, and useful in patients suffering from hypertension with anxicty. In 
large doses of 8-10 mg. daily it can control the motor over-activity and aggressiveness of 
manic and schizophrenic excitements. Toxic side effects, Parkinsonism and cedcma are 
not uncommon complications. Depression is a serious risk in patients on large doses. 
I use it very little in out-patients because of the unpleasant side-effects of tiredness, con- 
gestion of nose, diarrhoea and depression, but, like chlorpromazine, it tends to increase 
appetite and has been useful in conjunction with modified insulin in treating anorexia 
nervosa. 


More recent tranquillizers, part of the feverish search for a panacea for anxiety. include 
benactyzine compounds (Suavitil, Nutinal, and Covatin), the meprobamates (Fquanil, 
Miltown, and Mepavlon) and hydroxyzine compounds such as Atarax. Little is known 
of their pharmacological or possible harmful effects. Suavitil has received enthusiastic 
notice in Scandinavian papers by Jacobsen, Munkvad, &c., and in the British Medical 
Journal by Davies. It is said to produce a barrier between the patient and his problems. 
Lieberman and Vaughan in a recent paper consider this drug the test of the newer 
tranquillizers in the treatment of diffuse non-specific anxiety and tension. I have not 
found this to be the case with the majority of my out-patients on this drug, and indeed 
most anxiety patients asked to be taken off it. I used a total of 3 mg. daily. At St. 
Thomas’s Hospital, da Fonseca and West carried out a trial of benactyzine and found it 
useful in anxiety reactions due to environmental stress and panic attacks in obsessive 
personalities. They, too, were disappointed with the overall results. 


Perhaps the most widely used new tranquillizer is meprobamate, despite its cost. 
According to West and da Fonseca, Miltown has become the fourth most commonly 
prescribed drug in America and there is no doubt that Equanil, the same drug in England, 
is greatly in demand. The chemical formula is closely related to mephenesin, and in 
doses of 400 mg. (one tablet) three times a day it has been hailed in the U.S.A. as tic drug 
for reducing morbid tension and anxiety because of its muscle relaxant and sedative effects. 
It is also said to be a fifth as toxic as barbiturates and not liable to create addiction. West 
and da Fonseca in the Psychiatric Department of St. Thomas’s carried out three separate 
controlled trials. They found that 58°% of patients classified as anxious and tense were 
helped. The results were not so good as those claimed by American workers. The relief 
was in the subjective sphere rather than in overt somatic manifestations of anxiety. 
Meprobamate was also compared with sodium amytal in a further series but no marked 
differences were found in effectiveness between these two drugs. However, clinically, 
meprobamate often seems more useful than a barbiturate when irritability is a marked 
feature. No serious side effects were observed. It therefore appears that Equan:' has 
the beneficial effects of barbiturates, but with less risk of toxic complications and addic- 
tion. Although I have not carried out statistical trials, I have used meprobamate on a 
large scale in a variety of psychiatric syndromes and found it a useful drug i: the 
out-patient treatment of anxiety states, particularly phobic states, fears of insomnia, 
and other mono-symptomatic fears. 1 have often seen the drug slow down fec ings 
of impatience and frustration, but it also increased dullness in the morning and dec res- 
sion. It is best avoided where a depressive element is present in the illness. I) also 
appears to reinforce the effect of barbiturates, and is therefore useful when adce.' to 
such hypnotics at night, in order to reduce the total barbiturate consumption ar! to 
facilitate sleep. 


A combination of stimulant and sedative drugs, for instance, Drinamyl, is particu arly 
helpful in phobic anxiety states in an obsessional setting. The obsessional patient fe: » at 
his best when cortically stimulated, yet soothed at the same time. The result is acti, » in 
a relaxed and optimistic mood. 


Lépez-Ibor in 1950 introduced repeated intravenous acetylcholine injections in the 
treatment of tension states. Sargant, Phillips and Hutchinson found it useful © ith 
patients of good personality suffering from phobic tension states, particular!) i 
driving personalities who carried on their work despite periods of debility. Hawi 78s 
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and Ti betts have questioned these results, but their clinical material does not appear to 
corres nd. 

Abr. ictive techniques were fully discussed in papers in the R.S.M. in 1950 and 1953. 
Intrav. :ous barbiturates were first used at the time of Dunkirk, and the excitatory abreaction 
of trau.natic experiences in people of reasonably good previous personalities facilitated an 
emotional release, and often prevented the implantation of recently acquired neurotic 
patter» of behaviour. Soldiers in a state of acute fear and showing tics and violent move- 
ments »! all kinds, in addition to hysterical inhibitory phenomena such as amnesia, aphonia 
and paralysis, felt “ta load off their minds” after effective abreaction. It was usually 
necessiry to follow this up with adequate sedation for some days, if the patient was to 
emerge into, and remain in, a state of mental equilibrium. This approach is, of course, 
equally useful in the treatment of anxiety states following traumatic episodes in civilian 
life. It was found later in the war that in untreated or inadequately treated cases, the 
neurotic reactions had become firmly established as a result of anxious rumination over 
unrelicved traumatic incidents. 

Intravenous barbiturates failed to reactivate the affect attached to those experiences, and 
a dull recital of facts ensued, without benefit to the patient. During the Normandy 
campaign ether inhalation on an open ether mask was found to produce stronger excitatory 
abreactions in the acute psychiatric battle casualties than the barbiturates, with a corres- 
pondingly greater relief of anxiety and tension. Similar difficulties with the intravenous 
barbiturates were again experienced in more chronic cases, but the occasional ether 
abreaction still may be a useful procedure from time to time in the treatment of chronic 
anxiety states where traumatic incidents have played an obvious part in the precipitation 
of symptoms. The most difficult patients to treat, the anxious obsessionals, may be helped 
by intravenous Methedrine in small doses of about 15 to 20 mg., used either as a 
psycho-therapeutic aid or for encouraging abreaction. The drug relaxes the patient 
and reduces inhibition by cortical stimulation, so that everything is discussed with a 
feeling of confidence in extra-clear consciousness. Barriers are rapidly broken down, much 
repressed material is brought to the surface, and a good deal of tension is released over 
a period of time. 

1 also find that psychotherapy with the aid of intravenous Methedrine, and the 
occasional use of ether abreaction where there is some resistance to te overcome, or 
traumatic incidents to be discussed, is one of the best ways of treating phobic anxiety 
states with panic attacks, and psychosomatic disorders, such as skin disturbances resulting 
from emotional factors. 

The pharmacological and clinical actions of the older drugs, bromides and barbiturates, 
have now been fairly well worked out, but few controlled studies have yet been carried out 
with the host of new tranquillizers. Little is known therefore about their mode of action 
and the indications for their use. Some may prove useful, and I suspect the majority will 
be discarded in time as the evidence about their value is slight. 
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DISCUSSION ON NOISE AND ITS EFFECTS 


Dr. J. D. Hood (Otological Research Unit, Medical Research Council, National Hospital, 
Queen Square, London): 
Measurement of Noise 

Noise may cause physical damage to the organ of hearing. It may interfere with com- 
munication. When unwelcome, it may give rise to mental irritation, and from this is derived 
what is perhaps its best-known definition, namely, that noise is any unwanted sound. 

All of these ill-effects are related to certain of its physical attributes, in particular intensity 
and frequency. These can be measured, and it is the aim of this communication to outline 
firstly the technique of such measurements and, secondly, to relate their results to the 
frequency and intensity characteristics of the hearing mechanism itself. 

Noise can be transient, periodic or aperiodic. In general, transient sounds consist of 
short duration changes of pressure; periodic sounds are those which can be shown to be 
repetitive over a certain period known as the fundamental period, and aperiodic sounds are 
those which show no particular period of recurrence. Sound intensity is measured by means 
of a calibrated instrument consisting essentially of a microphone, an amplifier and an 
indicating meter. 

Table I affords some illustration of the intensity range with which we have to deal. If the 
normal threshold of hearing at 1,000 c/s be taken as the basis of our measurements, it will 
be seen that the noise level of a quiet office has a relative figure of 1,000, a busy street of 
1,000,000, and thunder almost a billion. To accommodate this enormous range of intensities 
it is convenient to convert the relative intensities into decibels. 

The relationships are apparent from Table I. A tenfold increase in sound energy 
corresponds to 10 db., a 100-fold to 20 db., 1,000-fold to 30 db. and so on. 


TABLE I 
Intensity in db. 
Relative re 107!* watts 
intensity per sq. cm. 
Threshold of hearing at 1 wentend 10~'* watts per sq. cm. 1 0 
Quiet garden ; 100 20 
Quiet office fe as y Ae a ye 1,000 30 
Averaze office .. Si eh a i 4s ae 10,000 40 
Vacuum cleaner .. ‘3 $i © i és Sg 100,000 50 
Busy street 4 - - ” ‘is ae ee 1,000,000 60 
Motor vehicle .. 5s we i - ae 10,000,000 70 
Heavy street traffic Sha co oe “ om sa 100,000,000 80 
Underground railway .. a i bs re a 1,000,000,000 90 
Boiler shop e <i ea ” zs ¥ ¥ 10,000,000,000 100 
Thunder .. ‘it Se Je a5 bs és .-  100,000,000,000 110 


_M ‘surements of this kind, however, have only a limited value, since they afford no 
information in respect of the frequency distribution of the noise. This is of particular im- 
port: nce, for example, in investigations of the masking effect of noise upon speech com- 
mun'ation. Alternatively, a precise knowledge of the spectral composition of the noise of 
ama. hine may lead readily to the location and suppression of the noise from the offending 
com: onents. For this purpose it is usual to subject the noise to some form of frequency 
anal is, provided the noise spectrum remains reasonably constant over a period of time. 
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The noise is picked up by a microphone, amplified and passed in turn through a n_ mber 


of filter circuits which break up the noise into a number of contiguous bands of frequ« 


from 5 to 100 cycles. 
upon a cathode ray oscilloscope. 


The choice of the band width is determined by the amount of detailed information rec 


cy of 
The energy in each band can be measured on a meter or dis: !ayed 


ired, 


In certain noises, for example, a few intense components are present in a very narrow band 


of frequencies. 


A wide band analyser would indicate only the average energy over the 


and thus the selective nature of the component would be undetected. The narrower 
band width, however, the more stringent are the requirements of the filters and, of course, 


the more tedious and time-consuming the complete analysis. 


In the majority of problems a detailed analysis is unnecessary, and it is usual to use {i 
which break the spectrum, not into equal frequency bands, but into octave or 1/3 octave 


bands. 
and such analysis has now become common practice. 


vand, 


the 


Iters 


In this way, the whole spectrum can be covered with as few as 8 octave band filters, 


Typical octave band analyses of the noise in an average office, a living room with the, 


windows open, and the Underground Railway are shown in Fig. 1. 
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Fic. 1.—Octave band analysis of noise in (a) the 
Underground, (4) an office, (c) a living room. 
Adapted from the Handbook of Acoustic Noise 
Control, Vol. 1, Physical Acoustics, Wright / ir 
Development Center Technical Report 52-204, 
with the permission of the Editors. 


FREQUE“~CY BAND (CRS 
Fic. 2.—Computed loudness levels expressed 
in phons of noises with equal energy per octave 
at sound pressure levels of 40,60 and 80 db 


we are interested in the loudness contribution each band makes to the overall noise le. cl, 


and this information is not immediately apparent from such an analysis. 


This is exemplified 


in Fig. 2 which shows, by way of illustration, three flat curves drawn empirically at different 


intensity levels. 
shown by the three interrupted curves. 


The phon is a loudness unit defined in terms of the equivalent loudness of a 1,000 c 
It enables the loudness of any pure tone or of any complex noise to be expresse« 


tone. 


subjective units. The three loudness curves 


dissimilarity to the intensity curves exemplifies the marked divergence between the subjec! 
and objective attributes of noise. This is due to the fact that loudness is a non-lin 
function of both frequency and intensity, relationships which are illustrated in the » 
known equal loudness contours shown in Fig. 

These were established by Fletcher and Munson (1933), and have for many years been 
basis of most present-day psycho-physical computations. 
respects from the more recent and comprehensive data of Dadson and Rotinson at 


National Physical Laboratory (1956). 


The approximate loudness contribution in phons of each octave ban 
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have been computed on this basis. T 
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The lowest curve is the threshold of hearing, while the upper curves express the intensi. 5 
of tones at all frequencies which evoke equality of loudness with a tone of 1,000 cycles at < 


levels shown. 





These are, by definition, the loudness levels in phons. 
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Meter readi 
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Phons 


Fic. 4.—Readings obtained with conventional 
objective noise-meter, showing increase in error 
Fic. 3.—Sensitivity curves of the human ear with number of components in noise. Repro- 

(Fletcher-Munson). duced by permission of the Editor of the Journal 
of the Institution of Electrical Engineers (Churcher 
and King, 1937). 


Frequency in c/s. 


The phon is a convenient unit because it provides us with a subjective scale which can be 
extended to any noise, however complex. Thus, the loudness level of a noise in phons may 
be determined by adjusting the intensity of a 1,000 cycle tone until it appears equal in loudness 
to the noise. The intensity of the 1,000 cycle tone in db. above the reference level 10-'* watts 
per sq. cm. is the loudness level of the noise in phons. 

This procedure has obvious disadvantages. It is difficult and time-consuming. The 
observer must have “normal” hearing at all frequencies, and experience has shown that no 
two observers are likely to be in complete agreement. For these reasons, an obvious need 
has arisen for an instrument capable of providing objective measurements which match the 
subjective response of the perfect observer. Although a few highly specialized instruments 
have been developed, most commercial so-called sound level meters fall far short of this 
ideal. They can, however, provide useful measurements provided due regard is paid to their 
limitations and these will be considered as follows: 

Let us suppose the sound level meter to be so designed that its frequency response followed 
the threshold sensitivity curve of the ear and further that with this instrument we now wish 
to record the loudness level of a 100 cycle tone 40 db. above threshold. 

It will be seen from Fig. 3 that such a tone will have a loudness level of 70 phons, and 
this is far removed from the 40 db. it would in fact register. The reason for this is that at 
100 cycles, loudness increases more rapidly with intensity than at 1,000 cycles. Such dis- 
crepancies would occur at all frequencies with the sole exception of 1,000 cycles which, by 
definition, would be a true reading in phons. The ideal sound level meter should be able 
to match the loudness function of the ear at all frequencies. Since this presents insuperable 
difficulties in design and construction, it has been the practice both here and in America to 
adop! a compromise. Frequency weighting networks are incorporated, by which the overall 
frequency characteristics may be adjusted to agree approximately with these equal loudness 
curves at certain chosen levels, usually 40, 70 and 100 db. If the level of the sound lies 
withi» the range 20 to 55 db., then the 40 db. network will be selected; 55 to 85 the 70 db. 
network, and 85 to 140 the 100 db. network. 

If ‘ne sound to be measured is a single pure tone, the readings of the meter will 
prov:'e to a good approximation the noise level in phons. When, however, the sound 
rs neasured is a complex one, as is usually the case, we are faced with a further serious 

linc .' ty, 

If vo or more tones are present, the conventional sound level meter will indicate the 
R.A sum of their equivalent 1,000 cycle pressures. For example, if two tones of the same 
phor ‘evel are presented to the meter, the total sound intensity will be doubled, and its 
read: 2 will be 3 db. higher than that which would be obtained if they were presented separ- 
ately Unfortunately, the ear does not sum loudness in this simple fashion. Two tones of 
mod: ate intensity and of equivalent loudness, separated by an octave in frequency, sound 
appr. <imately 10 phons greater than the separate loudness of each. As the number of 
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tones increases this discrepancy increases, and for a multitone noise may be as muci. as 25 
phons. 

This effect is strikingly illustrated in Fig. 4 from a paper by Churcher and King | 937), 
This shows sound level meter readings for four different noises. One a single pure to: », one 
of two tones each of equivalent loudness, one of six pure tones each of equivalent lou <iness, 
and a saw-tooth wave. The loudness values in phons of each of these sounds hay- been 
computed, and are plotted along the abscissa. It will be seen that the departures of the 
meter readings from the true values are greatest at moderate intensities, and that is the 
number of components increases the inaccuracy of the instrument increases. 

What then are the uses of an instrument which is capable of providing such fall.cious 
readings? As long as due regard is paid to the fundamental defects described, and the 
results interpreted accordingly, they can provide valuable information, particula:!y in 
problems involving comparative measurements at different levels of either the same noise, 
or of noises of similar frequency spectra. A memorandum on the use of sound level meters 
compiled by the British Standards Institution (1948) stresses two points: firstly, that the 
noises to be compared must be substantially of the same composition, and secondly that 
the resulting measurements can validly only be expressed in sound level readings in decibels 
and not in phons. 

The following investigation of the variation of voice level in the presence of noise of 
varying intensity will serve as a somewhat elementary example of the use of a sound level 
meter. 

The experimental set-up is shown in Fig. 5. 
































Fic. 5.—Experimental set-up for investigating variations of voice level 
in the presence of noise. 
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The subject, a young adult with normal hearing, wears a pair of headphones connecte: by 
way of an attenuator calibrated in decibels to an amplifier and a gramophone pick-up. A 
record of a tank noise was used, and by varying the attenuator the subject’s threshold to ‘ls 
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noise - 2s first determined. The subject was asked to repeat six chosen words, and their 
jevel vos recorded with a Western Electric sound level meter, the microphone of which was 
placed } ft. away from the speaker’s mouth. The first measurements were made in the 
absenc. of any noise, and these were followed by a further series of measurements in which 
the lev: | of the tank noise was raised in steps of 10 db. above the subject’s threshold. Typical 
results ‘rom two of six similar subjects are shown in Fig. 6. 

One of the most striking features revealed by these investigations was that in all six 
subjects. apart from some slight variation in level, the curves followed the same general 
course. As will be seen, the effect of noise upon voice level begins at the surprisingly low 
sensation level of 20db. Thereafter, voice level increases linearly with noise until a maximum 
is reaciied at a noise sensation level of 90 db., at which point the voice appears to have 
reached the limit of its ability to match the noise. 

Not the least surprising of our findings was the fact that, for any given noise level, the 
subjects were able, without any conscious effort, to maintain the level of their voices with 
great constancy, yet attempts to reproduce and to maintain the higher voice levels after the 
noise had been removed required very considerable conscious effort. It would seem that 
voice level is rigidly controlled by some central reflex mechanism analogous to the well- 
known principles of servo-mechanical control. 

The phenomenon is worthy of special attention in studies of speech perception in noise. 
if recorded or monitored speech is used, the most serviceable data will be obtained only if 
the speech is delivered at a level found by experiment to be appropriate to that of the 
noise. 

As an interesting corollary to these findings it will be seen that they provide firm support 
for the well-known theory propounded, by Jenkins among others, as long ago as 1913: that 
the phenomenon of paracusis Willisii arises in part, at any rate, from the fact that the hard 
of hearing subject benefits from the raised voice level of the normal hearing speaker in 
noisy surroundings. 

The voice level measurements described represent a special case of a large body of sounds 
which fall into the category of transient sounds. Their measurement calls for special 
techniques, and these will be considered briefly as follows: 

Impact and explosive noises give rise to very high peak pressures, which cannot normally 
be measured with a sound level meter owing to the inertial lag of the mechanical moving 
parts of the indicating instrument. To overcome this difficulty, an auxiliary instrument has 
been developed, termed a peak indicator, which is used in conjunction with the sound level 
meter. 

The peak sound pressure develops a charge across a condenser incorporated in this 
instrument, and the detection of this charge by the sound level meter indicates the overall 
energy in the noise. 

The spectral analysis of transient sounds is, of course, made particularly difficult by their 
brevity. If the noise to be measured has a minimum duration of a second or so, it can 
conveniently be recorded upon magnetic tape. The tape can then be made into a loop, and 
played back as many times as is necessary for an analysis to be carried out in the laboratory 
in one of the ways described for steady sounds. 

The cathode ray oscilloscope lends itself particularly well to the spectral analysis of 
transients, since its response is free from the inertia effects to which reference has been made. 
Good use has been made of it in an instrument termed the acoustical spectroscope. The 
sound to be measured is amplified and applied in turn by means of a mechanical drive to 
each of a number of 1/3 octave band filters covering the whole of the audible frequency 
range. The output from each filter is displayed as a vertical band upon the face of the 
cathode ray tube, each frequency band being identified by an engraved scale immediately 
below the face of the tube. The whole spectrum can thus be sampled many times a second, 
resulting in an instantaneous picture of the spectral composition of the sound. 

It has been the aim of this communication to outline some of the more important problems 
which confront the acoustical engineer, and it cannot be claimed that the field has been 
covered exhaustively. 

Many problems remain; of these perhaps the most urgent are to be found in the over- 
lappiny fields of physics, psychology and physiology. 
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Professor W. Burns (Department of Physiology, Charing Cross Hospital Medical S: hool): 
Noise and Its Effects: Physiological Aspects 


Introduction.—lt is of interest that hearing loss from noise has been recognized «+ least 
since the latter part of the eighteenth century. Parry (1755-1822) describes cases 
(1825) which, at least superficially, conform to the characteristics of tempora:y and 
permanent hearing loss due to exposure to noise. In one incident, Admira! Lord 
Rodney is described as being almost entirely deaf for fourteen days following thc firing 
of eighty broadsides from his ship, H.M.S. Formidable, in the year 1782. The other case is 
that of an officer who was stated to have been rendered permanently deaf by the near-by 
discharge of a cannon at the battle of Copenhagen. The problems of aural damage as a 
result of noise are still present, and in a much more acute form since those days; man-made 
noise has greatly increased in extent and in intensity, and it has become a problem o! some 
urgency to study the relations between the noise and the effects by all available means, in 
order to control and minimize damage to hearing. The approach to this problem can 
broadly be made in three ways: the reaction to noise exposure of individual ears can be 
followed in practical situations by clinical methods, including that of pure-tone audiometry; 
the effects of specific noise stimulation can be studied in psycho-acoustic experiments; or 
stimulation of the ears of experimental animals may be preceded and followed by the use of 
some technique, psychological or physiological, which will detect changes in the response of 
the ear. Only the last method will be considered here. 


Aural damage from sound.—Different types of hearing loss may affect the human ear as a 
result of sound stimulation. First, we may have temporary loss of various degrees of severity, 
which, at least, may be transitory and only detectable by special means or, at worst, may 
persist for hours or days. Greater severity of exposure to sound may produce permanent 
loss (usually combined with some degree of temporary loss) and this may arise from 
moderate sound levels, applied for months or years in the course of work, or from a single 
damaging exposure, such as a detonation or a very intense noise lasting for a period of the 
order of minutes or hours. These distinctions are of importance in the physiological 
approach, for some of these effects are more suitable than others for investigation by physio- 
logical means, as will be discussed later. In the present context only damage to the cochlea 
itself is considered; tympanic membrane and middle ear effects are ignored. 


Physiological criteria of cochlear function.—In assessing the suitability of various physio- 
logical criteria as indications of the effect of noise on the ear, it is useful to recall some of the 
current beliefs on the fundamental features of cochlear function. The criteria relevant to 
this discussion are the electrical potentials known as the cochlear microphonic (CM) and the 
action potential of the auditory nerve (AP). In order to examine these phenomena in more 
detail it is desirable briefly to consider the movement of the basilar membrane when sound 
falls on the ear. 


Movements of the basilar membrane.—Since the concept of Helmholtz, formulated in | 863, 
that the cochlea contained structures capable of resonating to different frequencies in a 
highly selective manner, some changes have occurred in our approach to the physics of coch- 
lear function. The majority of current opinions regard the cochlea as a number of canals, 
partially bounded by elastic walls, in which wave motion akin to the pulse-wave in arterics is 
generated by movement of the stapes. A number of mathematical formulations have been 
built on these lines, varying in detail according to the assumptions made, but direct examina- 
tion of the mode of vibration of the cochlear partition, i.e. basilar, tectorial and Reiss»er’s 
membranes, has been made by Békésy (1949), using human cochlee in suitably pre; «red 
temporal bones. This technique involves the replacement of the stapes by an electrically 
driven piston, which can be moved at known frequencies and amplitudes of vibration. The 
resultant movements of the cochlear partition are studied microscopically with strobosc pic 
illumination, through small windows in the bony wall, with precautions to ensure tha’ the 
presence of the windows does not affect the result. These techniques showed that, in ge: ral, 
all the components of the cochlear partition, i.e. the basilar membrane, the organ of € ortl, 
the tectorial membrane, and Reissner’s membrane, vibrate in the same phase wher the 
stapes vibrates. At frequencies of less than 50 c/s the entire cochlear partition vibra: 5 at 
this frequency, and the vibration is practically in phase for the whole partition. Ath her 
frequencies, travelling waves can be demonstrated, originating at the base of the co: ‘ea, 
and travelling towards the apex. These waves increase in amplitude as they travers the 
cochlea, finally reaching a maximum amplitude and then subsiding relatively sudden!; the 
maximum occurring at a distance from the base of the cochlea, characteristic of the part: ‘lar 
frequency. The highest frequencies reach their maximum amplitude nearest the base « ‘he 
cochlea, the waves due to lesser frequencies reaching progressively farther toward: ‘he 
apex before reaching their maximum. The relationships of frequency, phase, amplitud: nd 
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conduc ion velocity of the waves are complex, and are conveniently summarized by Békésy 
and Rosenblith (1951). 

The chlear microphonic.—It is now possible to obtain information about the action of the 
organ of Corti, and more indirectly about the movements of the basilar membrane, by a 
study the cochlear microphonic, hereafter referred to as CM. This is an electrical 
potenti! which can be recorded, when sound reaches the ear, from a variety of sources in 
the cochlear region, for instance by an electrode placed on the round window and referred to 
an indi!ferent electrode on the neck of the animal. Much information has been obtained by 
a study of CM and its relations to sound stimuli (Stevens and Davis, 1938; Wever, 1949). 
The © M is found to resemble closely the sound stimulus applied to the ear, and thus is 
equivalent to the electrical output of a microphone. It does not resemble the potentials due 
to nerve activity, as is well known. It appears to be generated by the hair cells in response 
to movement of the organ of Corti, and particularly in the hands of Davis and his associates 
has become a very useful index of cochlear activity. Tasaki ef al. (1952) have evolved a 
technique in which CM can be recorded simultaneously with the action potential of the 
auditory nerve, each electrically separated from the other. This technique employs very fine 
wire electrodes which are inserted into the canals of the cochlea; a pair of these electrodes 
can be used to obtain the potential across the cochlear partition by insertion into scala 
vestibuli and tympani of a particular turn of the cochlea. In this case CM can be recorded 
from a length of the cochlea in the order of 1 or 2 mm., so conferring an immense advantage 
over other methods because of the precise localization of function thus made possible. 

By these means Tasaki ef al. have shown that Békésy’s conclusions, with regard to 
the action of the human cochlear partition when thrown into vibration by sound, can be 
confirmed for the guinea-pig cochlea. Thus, by examination of the amplitudes and 
phase relations of CM in two or more turns of the cochlea in response to various frequencies 
of sound stimulation, they demonstrated the occurrence of travelling waves which pass along 
the cochlea from base to apex, for a distance which is greater the lower the frequency of 
sound incident upon the ear. Their results only differ from those of Békésy on the move- 
ments of the human cochlear partition, in the apparently greater vibrational amplitude as 
judged by the voltage of CM in the basal regions of the cochlea. As in Békésy’s mechanical 
study, the CM was little affected by deficiencies in the bony wall of the cochlea. 

Of particular interest for the study of the effects of acoustic stimulation of the cochlea are 
the relationships of sound input to cochlear microphonic. Among the many complex 
relationships described by Tasaki et al., an important one is the relation between sound 
pressure level of the sound stimulus and the voltage of the cochlear microphonic, 
measured at an appropriate part of the cochlea. The result is in conformity with earlier 
measurement of CM _ between the round window and an indifferent electrode placed 
on the neck of the animal, and shows that CM voltage is related linearly to the sound pressure 
levels, up to sound intensities at which CM either reaches a maximum and then declines, or 
else the waveform becomes too distorted for proper measurement. In addition, the “thresh- 
old” of CM can be determined for any particular frequency (Davis and associates, 1953); 
this is not the true threshold, but a sound level at which the presence of a recognizable CM 
waveform begins to be visible against the background oscillations of the output of the 
amplifying system. By utilizing this criterion a form of electrical audiogram of the 
guinea-pig ear may be obtained, but with the differential electrode system of Tasaki er al. 
the electrodes must, of course, be inserted into the part of the cochlea appropriate to the 
sound frequency used; for example, high frequencies will not produce CM voltages at the 
apex of the cochlea. 

The action potential of the auditory nerve.—In the past, electrical changes due to the com- 
bined effect of the action potentials of all the active fibres in the auditory nerve, hereafter 
known as AP, were a feature of the classical round window records, and indeed of the 
origins! observations of Wever and Bray (1930), in which they appear combined with CM. 
By the differential method of recording, they can be separated from the CM oscillations, as 
stated 1bove, and appear as a pure AP waveform, as if an electrode had been applied to the 
auditory nerve at the internal auditory meatus. In order to produce a well-marked action 
potenial wave, by approximately synchronous activity in the active fibres, some form of 
brief « -oustic stimulus is necessary. For this purpose a sound usually referred to as a click 
may | used; this is produced by applying a short square-wave electrical pulse to the coil of a 
loud-. eaker. Alternatively, short duration pure tones, known as tone-pips, have been used by 
Davis .nd associates (1953), for the same purpose. When these are used, in records both 
from \e round window or by the differential method, the “threshold” sound pressure may 
be dei rmined for the ears of anesthetized animals in acute experiments, again by presenting 
a seri: . of acoustic stimuli at progressively increased intensity until AP is just visible on the 
oscill( :raph trace against the background oscillations. The size of AP will depend, among 
other actors, on the number of active fibres. The relationship between the stimulating 
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sound and the evoked nerve activity deserve, and are receiving, further attention at the 
present time. 

Effect of efferent activity in the auditory nerve on the afferent output from the coc ‘lea— 
There is one other factor which may be of considerable importance in the interpret: ‘ion of 
cochlear activity. _Galambos (1956) has now shown beyond doubt that the : ‘erent 
nerve discharge from the cochlea may be reduced or inhibited by electrical stim «lation 
of the medulla; and moreover, that the effect appears to be mediated through the olivo- 
cochlear bundle described by Rasmussen (1946). These results were obtained by pre enting 
click stimuli to the ear of the decerebrate or anesthetized cat, and recording the elvctrical 
activity so caused from the round window. The electrical output contains both C “i and 
AP, and it is noteworthy that, although AP may be reduced or abolished by stimulations of 
the medulla, the size of CM is unchanged. The great potential importance of these pheno- 
mena need not be emphasized, and it is of interest to note that there are other sense organs 
whose sensitivity is not invariable, but adjustable through the operation of pathways carrying 
efferent impulses from the central parts of the nervous system; such a system is o! great 
importance, for instance, in the control of skeletal muscle, by discharge from muscle spindles. 


Indices of cochlear function following intense sound.—Having looked briefly at the pheno- 
mena which are potentially useful in a physiological approach to the study of the effects of 
intense sound on the ear, we may now consider how they may be used for this purpose. The 
basic operation is to determine certain characteristics of the normal ear, to subject it to 
sound stimulation, and then to repeat the initial observations. As a result of work of this 
sort, as described by Wever (1949) and by Davis and associates (1953) it has become 
evident that the type of electrical index must be appropriate to the type of sound exposures 
used. For severe or damaging exposures, CM provides a useful guide, due to the fact that 
severe exposures are required to produce appreciable reductions in CM voltage. It may with 
advantage be used in conjunction with histological examination of the exposed cochlea. On 
the other hand, for the study of transient effects following less intense stimulation, and 
corresponding to temporary hearing losses, the more sensitive and labile AP provides a more 
suitable index, and has been so used by Rosenblith ef a/. (1950), by Rosenblith (1950) and 
by Davis and associates (1953), and by others. These techniques may now be examined in 
greater detail. 


The cochlear microphonic as an index of acoustic trauma.—The differential recording 
system of Tasaki et al. is admirably suited to an examination of the local effects of intense 
stimulation by pure tones, and this has been combined with histological examination of the 
cochlee of guinea-pigs so exposed, by Davis and associates (1953). It is well to emphasize 
again that the electrode position must be appropriate to the frequency of sound stimulation 
in order to assess changes of CM following such stimulation. It is not possible in the scope 
of this brief review to cover adequately the details of this work, but the essential findings 
showed that CM is a reliable index of damage to the cochlea. It was found that, following 
sound stimulations, the “‘threshold’”’ of CM was elevated in terms of db., by twice the amount 
of the reduction in “maximum” voltage of CM, produced by an arbitrary high level of sound 
stimulation. The extent of these reductions was compared with an arbitrary numerical 
scale describing the observed degree of damage to hair cells and supporting structures in the 
cochlea. The effects ranged from minor changes in the cellular structure to gross disruption, 
breakage and displacement, and it was found that the extent of change of CM voltage or 
threshold was consistently related to the numerical scale of damage. The injuries caused by 
tones of 8,000 c/s centred in the basal turn, 2,000 c/s in the second, 545 c/s in the third and 
185 c/s tones at the junction of the third and fourth turns; no pure tones at these frequencies 
and at intensities up to 148 db., and durations of the order of 5 minutes or less, damaged the 
entire cochlea. It was also found at the highest intensities (about 144 db. at the eardrum) 
that an exposure to one minute at any of the four frequencies used produced equal de: rees 
of cochlear damage. In assessing the probable implications of these results for the h. man 
ear, the authors believe that the human ear is similar in strength and resistance to damave to 
that of the guinea-pig and in general that for given amplitudes of the stapes in the >val 
window, it could probably be assumed that the damage to human ears would be simi''r to 
that found in the guinea-pig ears, except at the lowest frequencies, where the intra- ural 
reflex may give appreciable protection in man. 


Auditory nerve action potential as an index.—For the study of transitory after-effe: « of 
sound upon the ear AP may be elicited by brief test stimuli such as clicks at some arb ary 
sound level, in the manner just described ; following this, the fatiguing tone or noise is ap. ‘ed, 
and the test stimuli resumed at the same intensity as before. The “threshold” of th ear 
may be determined on the basis of a just visible AP, or the effect of the fatiguing one 
followed by using the amplitude of the AP wave as an indication of the neural act ity. 
Rosenblith et a/. (1950) have employed such means in the cat, using click stimuli and reco 
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the con oined CM and AP from the round window. It was found that exposure to loud 
tones r. iuced the size of AP immediately after the fatiguing tone, and that the rate and mode 
of reco. cry depended on the intensity, the frequency and the duration of the fatiguing tone. 
During «ese changes in AP, CM shows relatively little change. Rosenblith (1950) describes 
further .pplications of this technique; the recovery rate of AP can be quantified by expressing 
the size of the post-exposure waveform as a percentage of the pre-exposure size, which 
permits the construction of a graph of recovery of AP as a function of time after the end of 
the fatiguing tone. If this method has any similarity to psycho-acoustic experiments on the 
recovery from temporary hearing loss, one would expect a restoration of the pre-exposure 
characteristics of AP in a period of the order of minutes after moderate exposures, and this 
is indeed found to be so. Further, the exposure to click stimuli would appear to indicate 
that the temporary impairment is more severe when the test stimuli (clicks) are weak, than 
when they are presented at a high intensity. In the latter case little or no reduction in size 
of AP may be found, and this provides an interesting comparison with the situation in human 
deafness in which recruitment is present. and in the work of Davis et al. (1950) whose experi- 
mental exposure to loud tones or noise was followed by a much greater depression of the 
threshold sensitivity than of the apparent loudness of tones. 

These illustrations indicate the lines along which investigation may be pursued. The 
basic need at present is to provide a better understanding of the physiological processes 
underlying the reaction of the human ear following various kinds of acoustic stimulus. 
Enough is known to enjoin great caution in comparing the situations involved in acute 
acoustic trauma, long-term hearing loss of the occupational sort, and temporary hearing 
loss. As Davis and associates (1953) point out, and the same is true at this time, our 
knowledge of the physiological processes involved is still insufficient to justify theoretically 
the use of some test of temporary hearing loss, as an indication of susceptibility to long-term 
industrial permanent hearing loss. Work continues in these fields, however, and one may 
anticipate further elucidation of the basic physiological reactions to sounds which, in one 
way or another, may be potentially damaging to the functional integrity of the ear. 
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Mr. D. E. Broadbent (Applied Psychology Research Unit, Cambridge): 
Noise and Behaviour 

There are three kinds of psychological experiment to be discussed in this paper: that is, 
three kinds of experiment on the behaviour of intact human beings. The first kind is really 
an extension of physiology, because it is aimed at finding how much a man’s hearing has 
been dumaged by noise. Instead of examining the damaged tissues in the ear directly, 
however, the method is to study the effects in behaviour: in other words, the change in the 
thresho'd of hearing. The second kind of experiment to be mentioned will be researches on 
the way in which speech perception is affected by losing hearing in particular frequency 
bands, which is a common effect of noise exposure. The third group of experiments will 
be those on the efficiency of work in noise, which is more nearly what is usually meant by 
a psychological effect. 

To s:art with the question of deafness, most of us are not surprised when a man who 
announces himself as a boilermaker or an artilleryman, proves to have a poor audiogram. 
This ki1d of common-sense impression is a little dangerous, perhaps; because a man with a 
history of years of work in noisy places has to be fairly old. People do get more deaf as they 
get oli-r, and so one must beware in case one’s clinical impression is comparing boiler- 
makers of 50 with sprightly young apprentices of 18. The average man of 50 has in any 
case lo:: 20 db. at 4,000 c/s, according to several large-scale surveys. 

But \ere are now a number of researches which have allowed for age and which have 
demon ‘rated that people with noisy work can hear less than people of the same age with 
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quiet work. For instance, Guild (1951), showed that U.S. Air Force aircraft mecha: ics had 
poorer hearing than members of the Air Force who worked in comparatively quie places, 
Out of men in the 25-29 group, less than half the mechanics had normal hearing, »r only 
slight loss, while amongst men of the same age working in quiet, over 80% were ..ormai. 
In this country, Johnston (1953) studied seven kinds of work having different nois_ levels. 
and found an increase in the proportion of people with hearing loss as the noise in: reased, 
provided the people had at least twenty years’ exposure to the noise. Hearing los: in this 
case was detected by requiring the patient to understand speech at 3 feet distance which 
is hardly a sensitive test. It makes the finding that 9 out of 12 workers in the wort noise 
had a hearing loss by this test, rather an alarming one. Their loss was really noticea! 

But these rather general investigations do little more than confirm our original «pinion 
that deafness due to noise is of practical importance, and is not simply an effec: which 
laboratory researchers play with for want of something better to do. Given that the effect 
is important in practice, we want to know what frequencies are dangerous and how loud 
the noise has to be to produce deafness. Some data on this have at last become avilable, 
thanks to the American Standards Association (1954); and in particular to their Subcommit- 
tee which rejoices in the title of Z24X2. Dr. Wayne Rudmose, on behalf of this Subcommittee, 
visited a number of factories and took 7,000 audiograms from the workers. He then exam- 
ined those cases in which the intensity and spectra of the noise were known, the length of 
exposure to the noise was known, and the worker was not known to have been exposed to 
any other loud noise. This cut the 7,000 down to 200, which is, of course, why nobody had 
done research of comparable scope previously. 

Two hundred people are sufficient for certain valuable conclusions. For instance, one 
can correlate deafness at a particular frequency with noise exposure at that frequency, or 
at frequencies one octave lower or higher, two octaves and so on. __If one does this one finds 
that deafness at 4,000 c/s doesn’t seem to be closely related to the amount of noise of 300 
c/s to which the individual has been subjected. The best predictor of deafness at 4,000 c/s 
is the amount of noise in the octave from 1,200 to 2,400. Correspondingly the best predictor 
of deafness at 1,000 c/s is the amount of noise in the octave from 300 to 600. In other words, 
noise of a particular frequency seems to be related to deafness at a slightly higher frequency. 
This agrees with laboratory experiments on temporary deafness, in which at high intensities 
the deafness shifts upwards in frequency from the stimulus frequency to a higher one. 

At the same time, it is still true that the 4,000 c/s region is more easily affected by noise. 
If you have worked for ten years in a noise having 88 db. in the cctave centred on 1,800 
c/s, your hearing at 4,000 c/s will be almost 25 db. down (on the average). If you had had 
a comparable exposure in the octave centred on 450 c/s, your hearing at 1,000 c/s would be 
only 5 db. down. If you want to keep the noise down to the point at which the loss of 
hearing as the years go by is merely the average for the community at large, then you can 
have 80 db. in the octave centred on 450 c/s, but only 73 db. in the octave centred on 1,800 
c/s. In summary, the 4,000 c/s region is definitely more susceptible to noise, but deafness 
to a particular frequency is largely a question of exposure to noise of a particular frequency 
band rather below that at which the deafness occurs. Measuring simply the total level of 
a noise tells us very little about its deafening qualities: the spectrum is also necessary. 

The safe levels per octave which I mentioned earlier are very low: many industria! pro- 
cesses exceed them. It would be very valuable if one could pick out the tenderest ears from 
a group of workers before they were damaged, so that the remaining people could work in 
a rather higher level. A start has been made in this problem by Jerger and Carhart ( | 956) 
who measured temporary deafness from a one-minute exposure on a group of people who 
afterwards worked in jet-engine noise for a period which exposed them to the risk of perm- 
anent deafness. The people who had the biggest temporary deafness were, on the » hole, 
the ones who afterwards suffered the greatest permanent harm. Unfortunately, the rel:tion- 
ship was not as close as one would like, some people with a small permanent loss h «ving 
had a large temporary one; this may be because the permanent deafness was not in an case 
very considerable, or possibly because of some particular feature of the technique of mc .‘sut- 
ing temporary deafness. After being temporarily deafened, the victim had to listen until 
he recovered enough to hear a pulsed tone of standard intensity: which often meant list. ning 
for ten or fifteen seconds before responding. It may be that wandering of attention \ ould 
introduce a random element into the results of such a test which would not be pres: 1t in 
other techniques. In any case, the possibility of using deliberately produced temy \rary 
deafness to pick out susceptible people is one which is well worth pursuing. 

Now, what effect does this type of deafness have on speech perception? Nobody ems 
to have studied the kind of mistakes which are made by people with certain kinds of dea ess, 
but there is a good deal of recent information about the effects on speech of various inds 
of distorting telephone line, and these seem to be rather relevant. Admittedly the k d of 
deafness produced by noise is not simply a removal of the ability to hear high freque -i¢s, 
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since | <re is also a distortion of the loudness of sounds which are intense enough to be 
audibi _ Still, the effects of removing high frequencies from a telephone circuit are likely 
to hav. some similarity to those of deafening a man to high frequencies while leaving the 
lower Jes unimpaired. And noise, as we have seen, does produce rather that effect. 

If wc consider the consonants usually written as p, t, and k, we find that they are produced 
in the s..ne sort of way but in different parts of the mouth. P as in “‘pen’”’ is in the front, t as in 
“ten” {urther back, and k as in “‘ken” farther back still. This difference in the place of articula- 
tion produces a difference in the sound, so that a listener can tell which consonant has been 
said. !he same kind of difference exists between b, d and g, between f, s and sh, between 
vy, zanc j, and between m, n and ng (I use ordinary letters although really phonetic symbols 
would be more accurate). Now how do we tell the difference between these groups, since 
the place of articulation distinguishes only within them? How do we tell p from b, or f from 
v? Well, in b and v the vocal chords vibrate while in p and f they do not: the consonants 
are said to be voiced and unvoiced correspondingly. And the difference between b and v, 
or between p and f, consists of the presence or absence of fricative noise. Consonants can 
therefore be placed in an interlocking classification, and it has recently been shown by Miller 
and Nicely (1955) that removing the high frequencies from speech affects chiefly the discrimin- 
ation of place of articulation. The presence or absence of fricative noise is more easily 
distinguished, and the occurrence of voicing is the least affected by losing the high frequencies. 
The words “pat” and “bat” for instance, can be distinguished using low-frequency hearing, 
but the distinction between such words as “pop” and “tot” requires high-frequency hearing 
(Table 1). 


TaBLe !.—DISTINCTIONS BETWEEN Consonants within each cell differ in place of articulation and 

CONSONANTS are likely to be confused by people relying on low-frequency 

No fricative Fricative hearing. Confusions between right and left, and particularly 

noise noise between upper and lower cells, are unlikely. Ordinary 

Unvoiced.. PTK | FS SH_ consonants are used for expository purposes: phonetic symbols 
BDG | Vz J would be more accurate. 





Voiced 


There is hardly time to go into it, but the work of F, S. Cooper and his associates (1952), 
using artificially generated speech sounds, gives some explanation for this finding of Miller and 
Nicely. Crudely, when one makes a vowel such as “ar” in “par” or “‘tar”’, at the very beginning 
of the vowel one’s tongue has to rush across the mouth in a way which depends on the place 
at which the previous consonant was articulated. This means that the very beginning of the 
upper harmonics of the vowel are different when the preceding consonant is a p from those 
which follow at. The difference is rather a high-frequency one, while the effect of voicing 
is to introduce a low-frequency component which is particularly difficult to mask. Yet 
whatever the explanation, the practical importance of these findings is that people deafened. 
to certain frequencies by noise exposure are likely to have rather specific difficulties in under- 
standing speech: some statements they will understand perfectly. And, as Miller and 
Nicely point out, the place of articulation which is the most likely feature of consonants to 
cause difficulty, is the easiest feature to detect by lip-reading. As a result the advantages of 
lip-reading to the noise-deafened will be greater than one might imagine at first sight. 

In considering the effects of noise on behaviour which does not involve hearing, we should 
distinguish annoyance by noise from a direct effect on efficiency. Annoyance often results 
from some feature of the individual’s past experience. For instance, in a recent survey of 
complaints about aircraft noise, it was found that over 80% of the people who complained 
had some reported anxiety about aeroplanes—they would not fly themselves, or they were 
frightened of aircraft crashing on the house (C.H.A.B.A., 1954). One can make rough 
rules, such as that the proportion of people who are annoyed will rise as the noise becomes 
louder, or that a noise which seems to be preventable will produce more complaints than 
one wi ich is normally regarded as inevitable. But the reduction of annoyance remains 
rather n empirical art. , 

Unt’ recently it was thought likely that the only effect of noise on working efficiency was 
the inv. rect one that it might irritate and annoy the workers, a matter which could perhaps, 
if nece sary, be countered by higher pay or a better canteen. But it now seems established 
that p ticular kinds of work are affected in a particular way by noise, even though other 
kinds work may not be. There are two effects which have been shown. First, if a man 
is wa’ ing for some rather insignificant event to happen, such as a faint spot of light to 
appea’ na gun-sight, and if he does not know when this event is going to occur, he will 
take | .ger to respond to it when working in a noise. Second, in a very continuous task 
allowi' : no breaks for rest, momentary errors and aberrations will occur in noise although 
work between these errors will be quite unaffected. For instance, if one is keeping count 
of thr streams of parts going past on three conveyor belts and must take action every time 
ten pa s have gone by on any particular belt, one is likely to make some mistakes in noise. 
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Both these effects will only appear if one has been working for some time in thc noise, 
These effects were originally somewhat doubtful, resting on one group of experimen done 
in a Cambridge laboratory (Broadbent, 1953, 1954), but they have now been confir: ed by 
two research centres on the other side of the Atlantic, which makes them more u: versal 
in their application. The task for keeping count of several streams of events was - -vised 
by H. J. Jerison (1954) working for the U.S. Air Force. The American workers ha ¢ also 
pointed out the interesting fact that judgments of time-intervals are very badly di. .iorted 
by noise (Smith ef al/., 1955). None of these effects has been shown with noises of le s than 
90 db. 

Now why do these rather specific effects appear although noise produces no effect «n, for 
instance, the time taken to sort cards or the score on an intelligence test? I persona.\y find 
it helpful to draw an analogy with the familiar process of blinking. Every time you blink 
you produce an interruption of the flow of visual information into your brain. Yet the 
interruption is a short one, and in any case blinking can be suspended while one does « short 
job requiring close attention, the necessary blinks being made at some other time when 
nothing is likely to happen. For instance, it is known that a driver blinks less in heavy 
traffic than on the open road. And in addition, work on familiar tasks can often be done 
without taking in information at all; a real yachtsman can tie knots on a dark night with his 
fingers numbed with cold. Blinking, therefore, scarcely affects the efficiency of work. 

I think myself that there is a process like blinking but located between the sense-organs 
and the main body of the nervous system, and producing interruptions of the flow of in- 
coming information which last perhaps a second rather than the small fraction of a second 
taken by true blinks. These internal blinks are supposed to be increased in frequency by 
noise, and they would produce just the effects on behaviour which are in fact observed. 
There would be no effect on short tasks nor on those which contain periods in which the 
worker knows that nothing will happen. But there would be a delay in noticing unexpected 
events, and there would be momentary errors in responding to a truly continuous stream of 
stimuli. There is a good deal of supporting evidence for his view. To take a physio- 
logical, though indirect, example, it has been claimed by Hernandez-Péon and his associates 
(1956) that the usual cochlear nucleus response to click sounds disappears when the cat from 
which recordings are taken is shown a mouse. This is exactly the sort of mechanism which 
I have called an “internal blink’. The kind of work likely to be affected by noise is the 
kind which would be affected by blinks if each blink lasted a second. Very often this means 
that accidents and scrappage rather than output will be the danger sign in industrial situations. 

All this recent knowledge about noise warns us, in fact, that we must not be provoked by 
the overstatements of those who find noise annoying, into denying that it affects human 
beings. It does do so, to a limited and increasingly well-understood extent, and we should 
guard against it. 
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Dr. H. F. Schuknecht (Detroit) delivered a paper on Deafness following Blows to the | ‘cad 
(see Arch. Otolaryng., Chicago (1956) 63, 513). 


[February 1, 1957} 


A DISCUSSION was held on Irradiation of the Nasopharynx; the opening paper was :ad 
by Dr. G. AscHAN and was entitled Histopathology of Otosalpingitis as a Backg: ind 
for Deep X-ray Treatment. Mr. W. StiRK ADAMs gave the Report of the Medical Res rch 
Council Team and Mr. J. ANGELL James read a paper on Irradiation Treatmc of 
Recurrent Otitis Media. 

The PresipeNt, Air Vice-Marshal E. D. D. Dickson, Wing Commander P. F. } \G, 
Mr. J. CHALMERS BALLANTYNE, Mr. R. F. Martin, Mr. G. H. BATEMAN, Mr. R. 
Mawson, Mr. BRIAN Reeves, Mr. I. Simson HALL and Mr. C. R. SALKELD took p= im 
the subsequent discussion to which Dr. ASCHAN and Mr. StirK ADAMs replied. 

The meeting will be reported in the Journal of Laryngology. 
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President—DouGLas GuTurig, M.D., F.R.C.S.Ed., F.R.S.Ed. 


[November 7, 1956] 


Medicine and Dentistry in Newcastle Upon Tyne in the 
Eighteenth Century 


By JoHN Boyes, F.R.C.S.Ed. 
Professor of Oral Surgery, University of Durham 


NEWCASTLE is an old town by most standards of antiquity with a long and fascinating 
history and there are still places of great charm to remind us of former days. The castle 
and St. Nicholas’ Cathedral with the beautiful lantern tower are the best known. 


The Company of Barber Surgeons of Newcastle upon Tyne is another link with 
medieval times. Unhappily its membership has dwindled to a handful and it is almost 
certainly destined for extinction despite the valiant attempts to resuscitate it by Professor 
F. C. Pybus and the late Professor Grey Turner. This is the oldest Newcastle Medical 
Institution and Newcastle and London are the only towns in the country where such a 
Company still exists. 

The activities of the Barber Surgeons Company in the 18th century were quite varied. 
In addition to the particular matters affecting the Surgeons they contributed generously 
to a number of local and distant charities; for instance in 1740 they sent 10 guineas to the 
Edinburgh Infirmary. Part of the enjoyment of historical enquiry is the occasion which 
it affords for speculation. The explanation of this donation is probably the wide appeal 
which was made at that time on behalf of the Edinburgh Infirmary. (The success of the 
appeal enabled the Infirmary to be accommodated in a new building the following year.) 
However, on searching through the Newcastle papers in the 1720s I noticed annually for 
a number of years the announcement of the commencement of the Medical Course in the 
College in Edinburgh, and I wondered if some of the surgeons of the Company had gone 
to Edinburgh and studied surgery and anatomy under Alexander Monro primus and thereby 
had a partiality for Edinburgh medicine. 

During the serious corn riots of 1740 the surgeons of Newcastle took turn to be on civic 
guard. By a majority vote they offered their Hall to the town during the active military 
preparations at the time of the °45. It was thought that the Hall would provide adequate 
accommodation for officers. As dissections were done in the Barber Surgeons’ Hall, one 
imagines it was rather a grim place in which to be billeted. 


In 1758 Richard Lambert, surgeon to the Infirmary, announced that he would begin 
a course of Anatomical and Chirurgical lectures at the Surgeons’ Hall, Newcastle. I do 
not know if this course was ever held as it was never advertised again. Dr. Wilson gave 
a course of lectures in Medicine in 1767 at his own house in Rosemary Lane. 


In '724 William Prior, a musical instrument maker, moved from Gateshead to Newcastle 
and i» a house at the head of the Side, set up business and designated his trade by signing 
his s) op with a musical instrument. Ten years later he organized a raffle: “On Tuesday, 
22nd October 1734 next at the house of William Prior there will be raffled for a new 
orga. concert pitch, fit for church, chapel or chamber, with two sets of keys, long eights 
and «ight stops, viz: open diapason, stop diapason, principle, flute, 15th, cornet, sesque 
alto -nd trumpet so contained that four of the said stops with proper handles all are 
play: ! upon the lower set of keys and for greater variety several of the stops draw in 
halv . There will be 100 lots or no raffle. Price of each lot to subscribers, one guinea. 


Al iL 
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The said organ may be on view every day till the time of the raffle begins at Mr. riors 
which will be at 1.0 o’clock in the afternoon of the aforesaid day.” 


However, it is his 1724 announcement that is of interest. In it he states that h: sells 
all types of musical and mathematical instruments, music books of tunes and song and 
he does turning work at reasonable rates, and then the important thing—‘‘he also | sakes 
and sets artificial teeth so neatly as not to be discovered from natural ones”. F {teen 
years later William Prior advertised in the first number of the Newcastle Journal whic. was 
published on April 7, 1739, and this time his advertisement was largely dental. 


‘*Artificial teeth set in so firm as to eat with them and so exact as not to be disting:: ished 
from natural. They need not be taken out at night as is by some falsely suggested bu: may 
be worn years together. They are so fitted as to be taken out and put in at pleasure ty the 
person who wears them and are an ornament to the mouth and greatly helpful to the speech. 
Also musical and mathematical instruments are made and all sorts of turning done by 
William Prior at Whitefriars at the foot of Westgate, Newcastle.” 


The medical advertisements in the early press are of interest and give some indicition 
of common ailments. In 1721 we find Tipping’s Pleasant Liquor advertised. This 
“‘dissolves the stone in the bladder or kidneys, bringing it away visibly with whatever gravel 
may be generated in those parts and gives ease in the colic as likewise the pains of the 
gout and rheumatism and soon after restores the use of limbs and is only sold at Harrison’s 
Coffee House at the Sandhill, in Newcastle at 3/6d. a bottle’. Again, there is The Most 
Excellent Cephalic Water or Liquid Snuff which was prepared for her late Majesty Queen 
Mary and published “‘by her authority”. ‘‘It is the brain’s best friend in curing all its discases 
as all violent headaches, apoplexies, epilepsies, migranes, vertigos and swimmings in the 
head etc., price 6d. per bottle.” 


I wonder what the citizens of Newcastle thought on reading in 1720 “‘whereas many 
thousands die yearly of worms only, more than any other distemper whatsoever, and as 
all persons of all ages are incident to them even from birth to old age and as they are the 
inlet of most distempers and as Dr. Lucas’ remedies of Newcastle have been tried and 
found by the experience of many hundreds to exceed any others yet known for killing 
and destroying of worms and the cause thereof in old and young and has never yet failed 
in its designed end by bringing away worms of various sizes and shape some from children 
of six or seven years old and upwards of 7 yards long at the Doctor’s house to be seen. 
The medicines are as pleasant as sugar candy and as safe as white bread. They may be 
given to a child of three months old. Also for the further good of mankind is published 
the doctor’s chemical preparation for killing the toothache without drawing, and scurvy in 
the gums by giving immediate ease in the most tormenting pains and carrying off the sharp 
humour which falls from the teeth and gums. Also it fastens loose teeth and causes the gums 
to grow afresh although eaten away with the very scurvy and those who use it are seldom 
or never troubled with the toothache any more where it is applied, so that a person may by 
these methods preserve all their teeth fair and sound even to an old age, price Is. Od. a 
bottle with full directions, sold at the Doctor’s house in Pilgrim Street, in Newcastle over 
against Silver Street end, a ball being over the door where may be had his powder for the 
stone and gravel, strangury and stoppage of the urine, also his tincture of gold that cures 
rheumatism and weakness in the body or limbs”’. 


Dr. Lucas died in 1720, a few weeks after the publication of the advertisement just quo‘ed, 
but his wife was in the secret for she says: ““These are to acquaint the public that the do«tor 
faithfully communicated every secret of his medical preparations to his spouse who ‘:ad 
upwards of ten years’ experience in their preparation” and she goes on to say that ° the 
preparations are just the same as if the doctor were now living.” 


In the edition of the Newcastle Courant of February 9, 1723, there can be read «he 
following: “‘Whereas the smallpox and very dangerous sort of fever have for a consider: »le 
time raged with much violence in the town of Newcastle upon Tyne and other neighbou’ ng 
towns and has been attended with great mortality, this is to give notice that there «a 
medium discovered which after immense trials has never been known to fail of cu ng 
persons afflicted with either of these fatal distempers, even when all other means usec oF 
their recovery have proved ineffectual and very often when they have been in all appeara’ :es 
at the last gasp and given over by those who have attended them, which medicine as 
discovered and now prepared only by Mr. Thorauld, master of mathematics and stu 
in physick next door to the Mayor’s house in Newcastle aforesaid. This wonde ul 
medicine being known to no other person living and never before made public but ' >w 
advertised for the general good of mankind at the pressing instance and request of se. «al 
of the principal inhabitants of the said town who have seen and experienced the surpr: 1g 
effects thereof.” 


——- a on ee eee ome elm 
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Acc. ents of severity are reported from time to time in the papers. For instance in 
Octob. 1724 ‘tabout 7.0 o’clock in the evening, a fire broke out in the house of Joseph 
Partis, »erchant, which burnt down that part of it by the great church and the neighbouring 
houses were in the utmost danger but saved by the great care and vigilance of the Right 
Worsh. ful William Carr Esq., Mayor and other of our Magistrates, but the most dreadful 
accide: . in the conclusion by a quantity of gunpowder which had lain in the garret and the 
people having no notice of it, it took fire when part of the house was blown up and several 
men aud women were killed upon the spot. Others have died since of their wounds and 
a grea’ many labour under great uneasiness occasioned by this fatal blast. The cries and 
shouts of the people were scarce to be endured which continued about an hour, women 
running as distracted seeking for their husbands, children etc., and everyone seemed to be 
in the utmost confusion. The Mayor and several of the Aldermen were hurt and were 
in great hazard who having ordered the surgeons to take care of the several persons who 
are wounded and given £50 as a reward to those who were most diligent and active in 
extinguishing the fire’. Newcastle employed a town surgeon who was paid £50 per annum 
but it is obvious that he alone could not cope with an accident of such magnitude. 


Another well-remembered accident occurred in October 1750. It was reported as 
follows in the Courant: “On Saturday last in the afternoon as the Leed’s wagon was going 
down the Side, the wheel chain broke which caused it to run with great swiftness and not- 
withstanding all possible precautions taken by the waggoner to prevent mischief, one 
Barbara Saunders wife of a nailor at Dunston was run over by which one of her legs was 
sore shattered and she was otherwise very much bruised. Soon after the accident her leg 
was cut off and we hear there are hopes of recovery.” This accident was used in B.K.’s 
famous letter of December 28, 1750, and published in the Newcastle Courant January 6, 
1751, which appealed for the establishment of a hospital to deal with injuries and sickness 
in the people of Newcastle, Northumberland and Durham. Here is his account of the 
accident: ' 

“There was the case of that poor woman who had the misfortune but the other day to 
be run over by the Leed’s wagon and whom I am told lay 5 or 6 hours in an open shop in 
the utmost misery and anguish before a lodging could be found for her or any assistance 
given her.” B.K.’s letter met with an immediate response and public activity on behalf of 
the new hospital was most energetic. Subscriptions poured in as did offers of gifts in 
kind and of professional services. The gifts in kind included bed linen, crockery, bricks 
for building the hospital and a quantity of lime; free professional services were offered 
by the Physicians and Surgeons; there were also given the proceeds from musical concerts 
and theatre performances. Within a period of less than five months the hospital was 
opened on May 23, 1751, in temporary accommodation in a house in a street called the 
Gallowgate, just outside the town wall. The day when the hospital was opened was one of 
the most important in the history of the town. The Magistrates and Council and all the 
prominent people of the town and of the two counties attended a service at St. Nicholas’ 
Cathedral at 9.30 in the morning and thereafter walked in procession up the Bigg Market, 
along Newgate Street and through the New Gate to the hospital, and after an inspection 
watched the examination and admission of patients. 


The history of the Infirmary has been so well told by Professor G. H. Hume and by 
Sir William Hume that little further need be said except to mention one of the intriguing 
problems of medical history in Newcastle which is, where is the exact location of this house 
in the Gallowgate? There would seem to be no doubt from contemporary maps that it 
must have been on the north-east side of the street and probably close to the New Gate. 
We know something of the house itself for in the house visitors’ report of July 18, 1751, 
there is a recommendation that each ward should have a Bible, a Book of Common Prayer 
and the Whole Duty of Man. As the result of this recommendation six Bibles and six 
prayer books were bought forthwith. This would seem to indicate that there were six 
war's. Further confirmation of this supposition has also been found. When the 
Infir nary removed from the Gallowgate to the permanent buildings which were built on 
the ‘orth Banks, in October 1753, the house was rented to Mr. George Dunn of Blaydon. 
Ear'y in January 1754 Mr. Dunn advertised as follows: 


“"o lett. The front part of the late Infirmary in Gallowgate consisting of six fire rooms, 
ac lar, with water in the yard and other conveniences. For further particulars inquire 
of (:eorge Dunn at his house in Gallowgate who will lett the same.” 


Torough the kindness of the present owners of the property in the vicinity of the 
Ne’ Gate—Messrs. Scott and Turner—I have examined the old documents of the property 
but there is no trace of Mr. Wastell’s ownership and he was the owner of the house which 
the Governors of the Infirmary rented. So the quest still has to be continued. 
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A house in the Gallowgate also was used for the first hospital in Newcastle for lu atics 
in 1763. Again, this house is unknown. The lunatic hospital was established as a esult 
of a letter by ““Benevolus”, published in the Newcastle Journal. After a short peric this 
institution moved to a specially built hospital nearby in Wardens Close. The su: xe in 
public opinion for the establishment of adequate medical services was by no means ; alted 
and soon afterwards St. Luke’s Hospital for Lunatics was established for private pai ents, 
Before this the Lying-in Hospital was established in Rosemary Lane. The New astle 
Dispensary offering out-patient facilities was established in 1777 and a Society for hv ‘ping 
poor expectant mothers in their own homes was founded a year or two earlier. A pron.:nent 
worker for this Society was William Smith, surgeon and man-midwife. He was one «/ the 
medical staff of the Society. For many years Smith conducted courses of lecture: and 
clinical practice in midwifery in Newcastle; the first, in which he was associated with Mr. 
Greenwell, was advertised to take place in 1756 at Mr. Greenwell’s house, Without Nev gate. 


The mention of midwifery takes us easily, if perhaps surprisingly, to vaccination, for 
in the Journal of June 4, 1768, we read “Beatrice Macdonald, midwife, will begin a course 
of lectures on vaccination on Monday in the Race Week in the forenoon at her house in 
the Sandgate. Such as are now practicing or purpose to practice innoculation may by 
application to me be supplied with my preparation for the same which the faculty may be 
assured has been administered to thousands with never failing success, and far exceeds 
the pompus suttoniam of any other arcana in speedily and effectively removing every 
disagreeable symptom which may appear during the whole process of the disease, and am 
certain had they been administered even when a very putrid smallpox raged they would 
have been attended with success. N.B. Such of the advertising parties as have not been 
instructed with the care of a single patient will be instructed privately and immediately 
admitted into practice on the most reasonable terms. The poor in the neighbourhood of 
Sandgate innoculated gratis.” 


While smallpox inoculation was popular in 1768 it had been in the news much earlier. 
In September 1721 there is an account in the “‘News from London”’ column of the Courant of 
Mr. Maitland, the surgeon, inoculating for smallpox six criminals at Newgate Prison. 
“It has succeeded on the five who never before had them beyond all expectation and the 
surprise of the Physician who almost every day visited them. The sixth who had them 
about last Michaelmas in Newgate found no matter of alterations,.the innoculations in 
his arms and legs continuing pale and dry from the beginning so that the whole has most 
successfully answered Dr. Timony’s account of this practice and is perfectly agreeable to 
the experience and observations of some persons now in London of known credit and 
reputation who have seen the practice in Turkey. The malefactors on whom the experiment 
was made are to be soon pardoned.” 


Inoculation for smallpox again was news in 1723 when the local paper intimated that 
Mr. Ammand, a noted surgeon, inoculated the smallpox at Leicester House upon the young 
Prince William Augustus aged 2 years and 1 month. 


We find an early intimation of a fever that raged throughout England in 1733. “Whereas 
the present distemper appearing in the shape of colds, agues and fevers rages so violently in 
every family within the bounds of mortality and in most counties in England, these are 
to certify the public that the most effectual medicine recommended by the most eminent 
physicians that has yet been experienced for same is Daffey’s Original Elixir to be ‘ad 
from the printer of this paper.” 


The fever or the ’flu, whatever it was that struck this country as an epidemic, was sevcre. 
The London correspondent of the Newcastle paper reports that on February 1, 1733, 
“*1,588 people died in London in a week, the greatest number known since the sickness in 
the year 1665, but it seems that infants and aged people suffered most”. This epidemic 
also raged in Edinburgh about the same period, and the Newcastle paper quoted 
Edinburgh correspondent as saying “‘A sickness continues here and in all the country arou 4d, 
so that scarce a family has escaped. It is attributed to the unwholesomeness of the weat 
there having been little frost and almost no snow at this season’. Later in the same } 
there were great rain storms of unprecedented severity in South Scotland and the Nort! 
England. [Even in the eighteenth century the weather was blamed for a great dea 
their troubles. 


There was plenty of rain and snow in January 1740—here is the account as publis! 
“January 1740 the greatest storm of easterly wind and snow that can be remembered 
violence of which did vast damage upon the river Tyne by vessels running foul of each ot 
and breaking of cables and pulling the rings out of the ground. Upwards of 40 k« 
broke from their moorings and by the force of the wind were drove up to the bridge : 
sunk several wherrys, ships bows staving each other. ... The same day in the even 
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a wor .n going home to Gateshead Fell was found next day dead among the snow 
occasi: .ed by her falling into a ditch where there was 7 ft. of snow.”” Unemployed keelmen 
were ¢ zaged by the Mayor to clear the streets of snow and Alderman Ridley “gave heaps 
of sm: coal to all poor people who could fetch them”. A great number of poor families 
in Sav gate and other places were thought to have starved in the extreme cold. The 
Churc’ vardens of All Saints provided “plentiful dinners to the poor of the parish at the 
Manor House”. “A pheasant was frozen to the ground near the town.” We hear from 
Penrit!: that,“*a poor man was found lying upon the snow near that town, being carried into 
the ton was let blood and that instant died”. 


Leaving the cold and snow let us move on twenty years to discover that in the pleasant 
autumn of 1760 “Michael Whitlock, operator for the teeth is at the Queen’s Head, Mr. 
Hay’s in Durham who intends to be at Newcastle on Sunday 28th September and to con- 
tinue one week, and to be at Durham the week following and so to continue week about at 
both places. He is well known in most parts of England and Ireland for his extraordinary 
art in {ixing artificial teeth in so exquisite and beautiful a manner as has baffled the most 
distinguishing penetration and of equal use in every respect. He cleans the blackest and 
foulest teeth in a few minutes rendering them as white as ivory, restoring the mouth to 
its wonted sweetness without pain. He dexterously displaces teeth and draws stumps almost 
imperceptibly so sunk within the gums that no other artist would attempt”. 


Fourteen years later another dentist, Charles Edward Whitlock, came to Newcastle 
and set up in practice in Newgate Street. He was perhaps the first semi-permanent dentist 
for | have not been able to find any other trace of Michael Whitlock. It is tempting to 
suppose that C. E. Whitlock was Michael’s son. He announced his arrival in 1774 and 
towards the conclusion he says: “Those ladies and gentlemen who please to honour him 
with their commands (during the stay of the Comedians) are requested to favour him with 
them at Mrs. Gale’s, Newgate Street.” This reference to the theatre seemed to be interesting 
and | referred to the theatrical play-bills and to my pleasure I discovered that a member of 
the Company performing at the theatre in the Bigg Market was Mr. Whitlock. He never 
seemed to take a prominent part but this might well have been due to the fact that his 
dental practice occupied much of his time. During the first season he was given a benefit 
and the play that he selected was “‘As You Like It”. 


Mr. Whitlock appeared with the Company every year and in 1781 he managed the players. 
The Company had their ups and downs, including a burglary as the result of which they 
lost 80 volumes of plays. In 1785 it was announced that the Company would only be 
there for a short time, until April and it is rather surprising to find in the Newcastle Chronicle 
of April 30 the following announcement: “Mr. Whitlock, dentist, presents his respectful 
compliments to the ladies and gentlemen of Newcastle and begs leave to inform them that 
being under an indispensable necessity of quitting this place without a possibility of com- 
pleting the various orders they have been pleased to honour him with, he intends to return 
about the middle of the second week in May in order to finish the business he is now 
obliged to leave undone as likewise to execute any such commands he may be favoured 
with in the interim. Those ladies and gentlemen whose orders he has received and which 
form a multitude of business he has not been able to comply with will be first attended to, 
others in the regular course. Mr. Whitlock embraces with deepest sense of gratitude 
this opportunity of returning his most unfeigned thanks to his friends and the public for 
the many favours confirmed upon him and assures them that nothing shall be wanting on 
his part to meet their future commands and approbation.” 


Th's seemed to indicate a rather hurried departure, the notice is dated April 15 and 
appears in the issue of the 30th. 1785 was an important year for him for he married Miss 
Elizaeth Kemble at York. She, too, was an actress and sister of the famous Mrs. Siddons 
and Vir. Stephen Kemble. Could this sudden departure have something to do with his 
marrage at York? Mr. Whitlock’s wife joined the Company, acted in Newcastle and 
her {rst appearance was in February 1786. With Mr. Austin, Whitlock took over the 
man*gement of the new Theatre Royal opened in 1788, a great occasion on which the 
bells of St. Nicholas’ and St. John’s were rung. He gave up the management of the 
thea -e and about 1797 set out for a ten-year visit to America where it is stated he acted 
with success. He returned and in the Directory of 1811 is found to be one of the three 
deni sts then in practice in Newcastle. 


N weastle has been extremely fortunate in the calibre of her medical historians and very 
little seems to have escaped Dr. Embleton, Professor G. H. Hume and Sir William Hume, 
Dr. ,rnison, the late Professor Grey Turner and Professor F. C. Pybus. However, two small 
adv. rtisements seem to have slipped past their notice with regard to the first resident 
sure-on and dentist in Newcastle, Frederick Horn. He was a surgeon in the Navy and 
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through the help of Admiral Osborne we now know that he served on the following hips: 


Lynx from May 1, 1777 to May 6, 1778 

Medway ,, May 15, 1778 to June 4, 1780 

Grafton ,, June 6, 1780 to September 10, 1781 
Crown ,, March 17, 1782 to December 10, 1782 


Dr. Embleton gave us the main information about him. He was appointed surg: on to 
the Royal Infirmary in 1800, took part in a celebrated discussion with Dr. Clarx and 
Dr. Fenwick with regard,to the fever wards, was a surgeon to the Dispensary anc iook 
an active part in the local Medical Society, of which he was the Vice-President for seven 
years and President in 1796. He contributed a number of papers to the Society an: died 
in 1808 and was succeeded by his son in the appointment as surgeon to the Infir-nary, 
In the Newcastle Directory for 1790 he is listed among the surgeons but in that oi 1801 
he describes himself as a surgeon and dentist. I was pleased to discover that he mace the 
following announcement in December 1782: 


“Frederick Horn takes,this opportunity respectfully to acquaint the friends of his late 
uncle Mr. Henry Gibson that from some unavoidable circumstances (the ship of which he 
was surgeon being ordered to Gibralter and etc.,) he was prevented from addressing them 
sooner and soliciting the honour of their future favours in his professional capacity, 
As Mrs. Gibson is connected with him in the business he respectfully solicits the fayours 
of her friends and flatters himself that his having attended the most eminent professors in 
London in the surgical and medical line and having been near six years a surgeon in H.M. 
Navy will have some weight in inducing those whom he has the honour to address and to 
give credit to his qualifications and assures them that his utmost abilities and attention 
shall be exerted to give satisfaction.”’ In this interesting statement there is no mention of 
skill in dentistry and | wondered what type of a dentist he was. Imagine my delight when 
turning over the pages of the Newcastle Courant | found in the issue of July 29, 1786, the 
following: 

“Frederick Horn, surgeon, acquaints the ladies and gentlemen of Newcastle and its 
neighbourhood that he has just returned from London where he has been completely 
instructed by an eminent practitioner in the business of a DENTIST. He scales and 
cleans and performs all the operations on the teeth, makes and fixes artificial and removes 
or prevents the irregularities which take place in the teeth of young people at the time of 
getting their second set.” 


The reference to the scope of Horn’s work is of considerable interest to those of us who 
are dentists and of particular interest is the reference to children’s teeth, as orthodontics 
is one of the most important branches of dental surgery to-day. 


We find that a number of travelling dentists visited Newcastle. In 1761 Mr. Nathaniel 
Lee, an operator for the teeth, claims that he was present in Newcastle by the King’s 
Authority. 

“The famous Mrs. Bernard from Berlin and Brandenberg”’ who possessed “‘an infallible 
secret for cleansing the teeth and rendering them as white as alabaster notwithstanding 
they may be as black as coal remarkably done without use of an instrument.”’ She was to 
be enquired of at the Half Moon entry in the Bigg Market. This was in 1773. 


Mr. Marks, Jacob Hemet and Hemet Hart from Mannheim also stayed in Newc:stle 
for a short while at different periods. I wonder if Jacob Hemet was a relation of George !I’s 
dentists—Peter Hemet senior, and Peter Hemet junior. In 1783 Mr. Crawcour, surg:on 
dentist, stayed for a short period and practised in Newgate Street. It is of consider..ble 
interest to us as this name is well known in dentistry because of the brothers Crawc pur 
who early in the nineteenth century emigrated to America and started the row whic: i 
usually known as the Amalgam War. Was this man a relative—perhaps their father? 


Messieur Le Sec, who was a pupil of Messieur Burdet, dentist to the Queen of Fr 
paid the first of a series of visits to Newcastle in 1790. Burdet was a famous dentist 
it seems possible that Le Sec was a refugee from the Revolution. 


There is a picture which shows Ruspini operating and through the window can be 
the lantern tower of St. Nicholas’ Cathedral. There is no evidence that he visited Newc 
professionally but he married Elizabeth Ord, the daughter of one of the county famili 
Northumberland. The eighteenth century was remarkable for the travelling doc 
a number of these were eye specialists. One of the earliest of these travelling docto: 
arrive in Newcastle was “Dr. Rayne, a Low German physician, who for the public ¢ 
gives notice that he dexterously cures all sorts of deafness in young or old, whether it pro. 2 
from cold, relaxation of the drum, continual noise or imposthume in the ear or any © 
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obstruc on in the auditory nerves to the advantage of a great number whom he has cured 
and re: »red to perfect hearing, several having been deaf for above 30 years who now hear 
as well .s any person living. He performs the cure without any manner of pain and with 
such a afe operation as was never before performed”’. 


In 1751, in January, ‘‘Mr. Turner, French surgeon and man-midwife who has studied at 
Paris a: branches of surgery and has upwards of twelve years’ practice in hospitals abroad, 
as app. ars by the testimonials granted him by Messieur Martiniére, first surgeon to the 
King ©’ France and lived some time in London and other parts of England where he 
practise! the art of surgery with great success, takes the liberty now to acquaint the public 
that he treats the most inveterate wounds, ulcers and other sores of all kinds if they are 
not hereditary .. . he never undertakes a cure without taking, if it is required, a consultation 
with the established physicians and surgeons of the place, or from another place and is 
ready to perform before them all such chirurgical operations. He gives his advice and 
operates on the poor gratis. Inquire at Mr. Shackleton’s in Pilgrim Street.” 


In 1758 there was the visit of Dr. Stalk, “‘occulist to the Royal Highness the Prince of 
Wales who lately restored several hundred to sight in Yorkshire such as have lost their 
sight or affected with any other disorder of the eye should apply to him at his lodgings.” 

Another ophthalmic specialist was Dr. Dove who came to Newcastle in the 1760s. 
Dr. Toscano, “‘the celebrated Danish physician”, had an unfortunate quarrel with his inter- 
preter when in Newcastle of which he gives full details in several public announcements. 

The celebrated Dr. Graham visited Newcastle on several occasions and gave some of 
his usual spectacular performances, for instance in 1791 we find the announcement that 
“Dr. Graham and a young woman will give one more earth-bath exhibition this day 
Saturday July 9th, most positively for the last time from 12 noon to 6.0 o’clock in the 
evening in the large and commodious field at the side of Hanover Square, Newcastle in 
order emphatically to recommend this most natural, most safe and most radically efficacious 
practice to the world in general, especially to the country people”. A week later he gave 
a similar demonstration in ‘“‘Mr. Musgrove’s garden to the left Without Westgate from 
12 noon till 8 o’clock.” ‘One woman who was scorbutic and one who suffered with 
leprosy and who baffled the physicians and surgeons in the Royal Infirmary in Edinburgh 
and in the Infirmary in Newcastle, and it is noted she stayed over fourteen months in each 
place without being cured, were publicly treated by the earth-bath method”. 

It is interesting that Mr. White, surgeon and man-midwife, No. 2 London House Yard 
North, the side of St. Paul’s Churchyard, London, advertised in the Newcastle paper 
offering accommodation to pregnant ladies whose “situation requires a temporary retire- 
ment” and said that “they may be accommodated with apartments to lie in, agreeable to their 
circumstances and depend upon being treated with all attention and secrecy and their 
infants put out to nurse and humanely taken care of”. The celebrated Chevalier Taylor 
was a frequent visitor to Newcastle where he gave himself great publicity. 

As in most towns Newcastle had an open market place where stages were erected and 
upon which quack doctors were able to hold the attention of the crowd. There is a record 
of such a practitioner. “Dr Gibbons from London who keeps the public stages in 
Newcastle upon Tyne cures all sorts of agues, without giving the Jesuit’s bark, in the 
space of 24 hours—no cure, no money. . He is the only noted man in the nation for 
this distemper and by reason the doctor’s stay will be short. He advises all who have 
a mind to be cured to come before it is too late. He is to be spoken with at Mr. Rainton’s 
in St. Nicholas Church Yard Newcastle.” In a subsequent notice it says “‘he is to be spoke 
with at his chambers every market day near his stage”’. 

I was amused to read in the Courant in 1761 ““Wanted immediately a brisk active man to 
serve a travelling doctor as an Andrew. He must be a person of drollery and ready wit, 
if he has followed that calling before he will be the more acceptable, or if he plays an 
instrun-ent. Like wise wanted a second-hand trumpet, cheap. Inquire of the printer of 
this paner. No letters answered unless post is paid.” 


The content of this paper lays me open to the charge of being a most biased type of 
histori-n. I have made no reference to Physicians such as Adam Askew, John Rotherham, 
John } all, John Fenwick, John Clark—to mention only a few of the leading medical men 
who | ve not been included. How can I justify their omission? I have referred to 
Newcs tle’s fortune in the quality of her medical historians and as the physicians were men 
of oe iction in the town practically all have been mentioned in some detail in the previous 
publis ed works. 


lar most grateful to Mr. Austin Hinton, Librarian to the Central Library, Newcastle, 
and tc his assistants in the Reference Room, particularly Mr. Grimshaw and Mr. Muir. 
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Whither Medical History? [Abstract] 


PRESIDENT’S ADDRESS 
By DouGLas GuTurig, M.D., F.R.C.S.Ed., F.R.S.Ed. 


Dr. DouGLas GUTHRIE suggested that the time had come when the question “‘V hither 
Medical History?” might be asked with profit, even though it was impossible to sur ly an 
immediate answer. 


It was interesting for the History of Medicine Section to look back to the date of its 
birth, when its founder, Sir William Osler, wrote to a friend in November 1912: “We have 
made an excellent start with our new Historical Section at the Royal Society of Me:licine. 
There were over two hundred at the first meeting, so I hope it may be a success.” 


To-day, nearly half a century later, they might well pause to take stock of the situation. 
In this age of specialism, the art of medicine was in danger of being neglected, and this 
Section of a great Society, the only Section which was in no sense a specialty, and which 
still used a vocabulary intelligible to all, could play an important part in helping to 
counteract the somewhat narrowing effect of the present-day trend in medicine. 


History provided an essential basis to medical education, and perhaps never before had 
there been so great a need for quiet retrospection, in order to look forward with clearer 
vision. 

Moreover, there was a constant demand for fresh interpretations of historical facts to 
meet the varying outlook of each new generation of students. 


Science had profited greatly from the specialist trend, but it could not supply all the 
answers to medical problems. There was still a subtle ‘‘something” which defied analysis, 
and it was not improbable that a closer study of the primitive attitude towards health and 


disease, the supernatural approach, might bring us nearer to the solution of problems which 
science alone could not solve. 


There was also a need for a more philosophical approach to medicine, so that thought and 
reason might keep pace with observation and experiment. The time had come, too, for a 
re-statement of the Hippocratic oath in terms suited to modern conditions. Unfortunately 
this ancient and influential charter of medical conduct was almost wholly neglected in 
English medical schools, although in all four Scottish universities it formed an important 
item in the ceremony of medical graduation. 


Dr. Guthrie also discussed the need for more widespread teaching of the history of 
medicine. A short course of 6 or 8 lectures, giving an outline of the main trends of medical 
thought, and an account of the leading pioneers, sufficed to interest the student, who might 
then continue to explore this exciting field for himself. Some account of the history of 
the particular medical school ought to be included, and due tribute should be paid to the 
importance of medical ethics. The history of each of the various branches of medicine 
was best included within the subject rather than in any separate lectures. One historical 
lecture might suffice, and it ought not to be an introductory lecture, being best de‘crred 
until the student already knew at least part of the subject, and could therefore appreciate 
an account of its history. Lectures were not the only means of approach to history. 
Exhibits of books, manuscripts, photographs, instruments and apparatus should be avai able, 
clearly and amply labelled. Societies devoted to medical history should include ainong 
their members librarians, chemists, nurses, dental surgeons, and indeed all who mis it be 
interested. There ought also to be a close link with general historians, of whose s dies 
medical history is simply one aspect. 


The wide appeal of medical history was one of its main attractions, in this 2 ¢ of 
centrifugal specialism. It was a valuable means of bringing together again all the v. ious 
specialists, and was, perhaps, the best method of-retaining the interest of the entire pro- 
fession in that attitude towards medicine which, since the days of Hippocrates, ha: een 
so aptly termed “The Art”. 
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Section of Surgery 
President—Eric A. Crook, M.A., M.Ch., F.R.C.S. 


[January 2, 1957] 


Non-specific Conditions of the Large Intestine 


PRESIDENT’S ADDRESS [Abridged] 
By Eric A. Crook, M.A., M.Ch., F.R.C.S. 


Ir is my intention in this Address to consider certain problems that are not yet fully solved 
in connexion with diseases affecting the lower reaches of the alimentary tract. Two problems 
in particular have provided interest in recent months—that of the etiology of ulcerative 
colitis and that of the pathological processes that take place in lymphogranuloma venereum 
as it affects the rectum and the lower colon. 

Lack of knowledge of the cause of a disease must, of necessity, place its treatment on an 
empirical basis. Certain diseases of the colon are in this category and the treatment has to 
depend on general measures to deal with the processes that are taking place, or, alternatively, 
on removal of part or the whole of the organ, leaving the patient at a physiological dis- 
advantage. Idiopathic or ulcerative colitis is one of these conditions. 

This name was first given by Wilkes and Moxon in 1875 after a study of colons from 
patients who had suffered from long-standing or recurrent diarrhoea. Many diseases were 
included that have subsequently been shown to have a separate cause and so have become 
separate entities, such as dysentery, typhoid and tuberculous ulceration, and, more recently, 
Crohn’s disease and lymphogranuloma. 

The ulcerative colitis that is now left after these separations is considered to be a disease 
entity, though the difference in the types of clinical picture presented suggests that it may, 
even now, comprise several different diseases. The common form starts in the left side of 
the colon and tends to extend both proximally and distally. A right-sided form occurs 
occasionally, being only one-tenth as common as that on the left. This is considered by 
Brian Brooke to be a different disease, in view of its tendency to involve the lower ileum 
and because of its liability to recur at a higher level if it is treated by ileostomy. Brooke 
further considers that a form of granular proctitis, that is occasionally observed and has 
little or no tendency to spread to the colon above, is also a different disease. 

Crohn’s disease and lymphogranuloma, though now usually considered separate and 
distinct from ulcerative colitis, have many points of similarity. Crohn, in 1932 in his original 
descrip:ion of ileitis, showed the pathology to be different in the disease he described from 
that found in “right-sided ulcerative colitis”. He described the clinical picture and the 
tissue c anges that take place. 

Geo:se Lumb in 1951 gave an account of the pathological changes that are found in 
Crohn’. disease and ulcerative colitis and considered there was great similarity between the 
two. °e stated “we appear to be dealing with a non-specific inflammatory lesion, in- 
disting shable from other inflammatory lesions”, the changes being (i) thickening of the 
bowel- all, (ii) narrowing of the lumen, (iii) lumpy mucosa (cobblestone appearance when 
“ 1 is involved, pseudo-polyposis when the colon is affected), (iv) infection around the 

owe 

Bro: ec (1954) in his treatise on ulcerative colitis considers the pathological changes in 
theco: ., when ulceration occurs in association with Crohn’s ileitis, to be different from those 
found 1 ulcerative colitis. Bensaude and Lambling of Paris showed in 1936 that certain 
inflam .atory diseases of the rectum were due to the virus of lymphogranuloma venereum. 
The u -ertain state of our knowledge of the etiology of Crohn’s disease and of ulcerative 
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colitis and the doubts about tc mode of involvement of the rectum by the virus of lym; jo- 
granuloma have suggested the comparison that I propose to make between these tree 
conditions. 

This comparison is made from five aspects: (i) the incidence of the condition; (ii) the co -rse 
it takes; (iii) the pathological changes found in the disease; (iv) the possible causes; anc (vy) 
the response to treatment. 


(i) Incidence 

In Crohn’s disease we find the majority of cases occur between the ages of 20 ind 
30 and especially at the earlier part of this period. ‘There is a slight preponderance 
of males over females and there are instances reported where more than one member cf a 
family has been affected. Crohn quotes many instances of this in his early series. All 
classes of society are affected equally in ileitis and race and climate have no influetice. 
The temperament may be highly-strung and anxious in some cases but the personality 
of the patient suffering from Crohn’s disease is more stable than is the case in ulcerative 
colitis. 

In ulcerative colitis the main incidence is between 20 and 40 years of age. There is a 
definite preponderance of females. In a recent review of cases made by Ian Macdouga!! at 
the Gordon Hospital this is 1-5 female to 1 male. Sedentary workers are more frequently 
affected than those who do manual work. The condition is more common in those of 
higher educational standard. In certain communities that are composed mainly of the 
poorer classes the condition is rare. At the City Hospital, Boston, U.S.A., a hospital of 
some 2,000 beds and serving the poorer part of the city, I found that ulcerative colitis was 
considered to be a rare disease. It is interesting to note that in Jamaica the disease is almost 
unheard of, the occasional case that does occur being usually in the white population of the 
island which constitutes less than 5%. Sufferers, for the most part, have rather unusual or 
abnormal personalities. They are inclined to be weak and dependent on others. Many 
of them are over-conscientious and sensitive, having a shy and timid disposition. They have 
a highly-strung and tense temperament. The onset of the disease or of its exacerbations is 
often precipitated by a superimposed emotional disturbance. 

In lymphogranuloma affecting the rectum and colon, the incidence is limited almost 
entirely to the female. This is probably explained by anatomical factors, to be discussed 
later. The disease does not occur in the British Isles except for the occasional case in the 
larger ports and it is found mainly in the negro races. It is very common in Jamaica in the 
form limited to the genital tract and also that involving the rectum. in the U.S.A., series 
of cases are reported and it is found to occur twice as commonly i in negro as in white people. 
The disease is reported in France but is relatively rare. 

In comparing the incidence of the three diseases we find differences of susceptibility in each. 
In Crohn’s disease there is some hereditary predisposition, in that several members of 
a family may be found to suffer. In ulcerative colitis personality and temperament show 
some peculiarity in most cases. In lymphogranuloma, racial differences determine the 
liability of occurrence. There is therefore a different background in each of the three 
diseases. 


(ii) The Course 

In considering the course that the three diseases follow we recognize that Crohn's 
disease may be found in an acute or a chronic form. The acute form presents a clinical 
picture similar to that of appendicitis, but differing in having associated diarrhcea. Some 
of these cases, rather less than half, settle down and finally resolve completely. The others 
fail to clear up and pass on to the chronic form of the disease. The onset of Crohn’s disease 
is in most cases gradual, and the significance of the early symptoms of periodic attacks >f 
diarrhoea and general weakness is not appreciated by the patient. The diarrhoea is not .o 
profound as in ulcerative colitis. The early symptoms are often present for two or thr:e 
years before they are recognized as being due to Crohn’s disease. The infective lesions n 
the rectum and surrounding tissues may appear at this early stage and call attention to t e 
significance of the diarrhcea. They are a special feature of Crohn’s disease and not simpy 
caused by the diarrheea. They start as a surface infection, often in a crypt of Morgagni ai d 
from this infection escapes through the bowel wall and causes a perirectal abscess, which 1 
its turn gives rise to a fistula. The stool is watery, and contains no visible mucus or bloo |. 
A series of cases that I reported in a paper read to the Royal Society of Medicine in 19-5 
showed, however, that anemia due to blood loss may be an early feature of the diseas . 
Abscess formation near the infected ileum and subsequent fistula are frequently found, ti 2 
latter opening on the abdominal wall—especially if there has been a previous appenc - 
cectomy—or into another portion of the bowel or the bladder. Symptoms of intestin | 
obstruction are liable to develop at a later date. Crohn’s disease is usually progressive 1 
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its course, advancing rapidly in some cases, slowly in others and sometimes remaining 
loca:.zed in the terminal ileum for many years. 

Tie course taken by ulcerative colitis is rather more varied. The onset is usually more 
acutc and is followed by periodic attacks of varying severity and length. In some_cases the 
first attacks are mild, becoming later more severe and more frequent, until the symptoms 
become continuous with periodic exacerbations, the essential features of the attack being 
abdominal pain and diarrhoea in which blood and mucus are passed. Anzmia is a constant 
finding, but abscesses and fistula do not occur except in the perianal region. The disease 
has « long course. Intestinal obstruction seldom develops. 

In lymphogranuloma a spurious diarrheea is found in the early stages. Blood and mucus 
are passed and the fecal material is solid. Abscesses and fistule often occur, Obstruction 
due to stricture formation is a constant feature. 

In the course followed by the three diseases the early stages are marked by the; presence 
of diarrhoea, attributable to irritation of the surface layers of the bowel, the character of the 
diarrhoea varying with the region involved. In Crohn’s disease and ulcerative colitis the 
onset may be acute, passing into the clinical form in which the disease is most often observed. 
Recurrent attacks with intervals of freedom may continue for years but eventually the 
symptoms become continuous, presenting periodic exacerbations. Ulcerative colitis in its 
behaviour tends to be more capricious than Crohn’s disease, some attacks being more 
violent than others, and in some cases unexpected rapid improvement takes place. In general, 
both diseases are relentless in their course, very few cases clear up under treatment; in some, 
advance is prevented, but in the majority operative treatment, removing the affected bowel, 
is necessary. 

In lymphogranuloma the earlier course of the disease has not been so fully studied. The 
rectal manifestations are an extension of the primary disease in the genital tract with the 
possible exception of the occasional case which occurs in the male. The course, however, 
is similar to that of the other two. Recurrent attacks occur over a period of many years 
and obstructive symptoms are gradually added to the picture. 


(iii) The Pathological Changes 

In comparing the pathological changes, we find in Crohn’s disease an inflammation of 
the mucosa and submucosa—with or without ulceration—swelling and proliferation of 
lymphatic endothelium in both the intestine and the lymph glands—with occlusion of 
ly — and resultant edema. The changes cause a generalized thickening of all coats 
of the bowel with a boggy mesentery and enlarged lymphatic glands. The bowel becomes a 
solid tube and a fibrinous exudate forms on its serous surface. Adjacent coils become 
adherent and a tangle of bowel, matted together, is formed round the coil that is primarily 
involved. These adhesions are followed by escape of infected material and abscesses form 
between the coils with subsequent internal fistula. Advancing changes also take place in 
the mucosa of the bowel. In patches denuded by the ulceration the mucous membrane is 
replaced by scar tissue covered in part by a modified columnar epithelium. Islands of 
mucosa that are left become cedematous and present a “cobblestone” appearance. These 
changes may be limited to one region which is most frequently the terminal ileum but “skip 
lesions” are found at a distance above or below with intervening healthy “skipped areas’’. 
Hadfield (1939) describes the histological appearances as those of submucosal-coat thickening 
with lymphatic tissue showing well-defined non-caseating giant-cell systems, free from acid- 
fast organisms. Similar changes are found in the regional lymphatic glands. There is associ- 
ated obstructive lympheedema. This, in the course of time, is replaced by fibrous tissue 
wh:ch tends to contract and to result in stricture formation. In ulcerative colitis the earliest 
changes are found in the mucosa which becomes swollen and red with a tendency to bleed 
wh.n touched by the examining sigmoidoscope. In some cases no ulceration is visible, in 
Others multiple shallow ulcers may be seen. These changes can usually be recognized but 
pre of of the condition and an indication of further disease in the colon above can be obtained 
by »iopsy of the rectal mucosa. It has been the practice at the Gordon Hospital to study 
the e cases by taking a fragment of tissue for section at 11 cm. from the anal orifice. There 
is; » special reason for selecting this level for the biopsy other than the advantage of having 
af .ed point in the bowel so that comparisons can be made more accurately. George Lumb 
ha: shown that characteristic changes of ulcerative colitis are shown by the special inflam- 
ma ory process and the alteration in the architecture of the mucous membrane. The 
ulc rs in the colon extend and the mucosa becomes undermined and partially destroyed. 
Re nnants of surviving mucosa stand out as tags and, becoming cedematous, have the 
ap earance of polypi—a state of pseudopolyposis. This stage may be reached before any 
ch nge is visible in the external appearance of the bowel as seen at laparotomy. The process 
gr dually penetrates more deeply through the muscle wall producing a state of thickening 
ar | of hyperemia of the serous coat. There is no tendency for adhesions to neighbouring 
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coils of bowel to take place and fistula formation does not occur. The enlargement of pa a- 
colic lymph glands is only slight. Areas in the bowel lumen that have been denuded of 
mucosa become covered with a typical epithelium and scarring takes place in their baie, 
A rigid narrow state of the bowel may result but true stricture tormation is unusual thou zh 
it sometimes takes place at the recto-sigmoid junction. The histological changes descrit 2d 
are submucosal oedema, mucosal hyperplasia, necrosis and ulceration, associated with diff: se 
round-cell infiltration including eosinophils and, in the later stages, advancing fibro: is, 
The picture is one of a pathological state rather than a specific process. 

In lymphogranuloma when it affects the rectum, the earliest changes are seen in the mucc us 
and submucous tissues. These changes may be limited to the lower part of the rectum but 
in many cases they extend to the upper rectum and the pelvic colon. Cases are reporied 
where the disease has been found as high up as the cecum. These lesions, when they occur 
in the colon, are separated from the main disease by stretches of healthy bowel. In the 
barium enema X-ray, a saw-tooth pattern, indicating spasm, is shown in the early staxes 
similar to that seen in ulcerative colitis. A granular proctitis is present with a swollen and 
congested mucosa and superficial ulceration with a blood-stained muco-purulent discharze. 
Lymphatic cedema is found in the outer layers of the rectal wall and perirectal cellular tissue, 
causing an appearance of elephantiasis and tag formation round the anal orifice. Suppura- 
tion in the cellular tissues occurs and, after the bursting of the abscesses, fistula are found 
with openings inthe perianal skin. In the female a recto-vaginal fistula may be found, 
Narrowing of the rectum is produced by cedema in the wall and later by fibrous tissue which 
results in a tubular stricture 3 in. or more in length. The X-ray appearance is then very 
similar to that of the “‘string’’ sign seen in Crohn’s disease. No appreciable enlargement of 
the regional lymph glands is found at laparotomy at this stage—a feature that is character- 
istic of the genital manifestations of the disease. The histological appearances of the tissues 
are described as those of an intense non-specific granulomatous inflammatory process. The 
celljular tissue is infiltrated with leucocytes and plasma cells and in places there are collections 
of endothelial and giant cells surrounded by lymphocytes and numerous plasma cells. 
Lymphatics are dilated and contain lymphocytes and plasma cells and an increasing amount 
of fibrous tissue is found. In two cases of lymphogranuloma reported by Hawe (1951) the 
following changes were found: ‘Non-specific inflammatory reaction. Cellular infiltration 
of plasma cells, monocytes and polymorphs, with accompanying fibroblastic reaction, 
some foci of epithelioid cells resembling tuberculous systems but without caseation. 
a extend through all coats of the gut with maximum intensity in the submucous 
ayer.” 

So in the pathological changes we find great similarity in the three diseases. Lumb (1951) 
considers the resemblance between Crohn’s disease and ulcerative colitis to be so close that 
they may be the same disease. In the later stages of the pathological processes, however, 
detinite differences do appear but the tissue changes of Crohn’s disease and those of lympho- 
granuloma come to resemble each other more closely. It would seem that the pathological 
evidence puts Crohn’s discase and lymphogranuloma together and that ulcerative colitis 
cannot be linked directly with either. 


(iv) The Possible Causes 

In considering the possibility of a.;common cause for the three conditions we find that 
in Crohn’s disease the ztiology has not yet been fully explained. Search has been made tor 
a specific organism but none has been found. At the Mayo Clinic in 1938 a series of cultures 
was taken from specimens and lymph glands in the operating theatre and many organis'ns 
were grown but the findings were not constant. Dysentery organisms were not found. The 
presence in the microscopic section of giant cells that are proved not to be tuberculous in 
origin has suggested that certain small irritating food particles, acting as “foreign bodi: s” 
may be a causative factor. A virus has been suggested as a cause in view of the similai:ty 
between the tissue changes in Crohn’s disease and lymphogranuloma in which latter «he 
association with a virus has been established. If the etiology were the same, however it 
would seem probable that the two conditions would occur together at times. This has : ot 
been recorded; Frei’s test has proved to be negative in ileitis. However, some other vi us 
may be responsible. The behaviour of ileitis in its tendency to spread and its liability ‘o 
recur after resection does seem to point to some infective cause and we have ruled out bacte ia 
as a possibility. It has been suggested by Chess and others in 1950 that some mechani al 
irritation of the mucosa of the ileum may be the cause. In experimental work on dogs, ‘ 1¢ 
giving of sand by mouth has produced ileitis, but in human beings no association has be 'n 
found between the ingestion of irritants and the development of ileitis. Trauma, w -h 
interference of the blood supply of the ileum and resulting pathological changes in the tissu 5, 
has been suggested but there is no support for this theory. The frequent sequel of appen !- 
cectomy and ileitis has suggested an association between the two. A recent operation it 
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whic. the appendix was difficult to find and even more difficult to remove was followed by 
reco. nizable Crohn’s disease a few months later. The trauma involved at the operation 
may iave been a factor in causing the latter, but it seems more likely that ileitis was present 
at the time of the operation but had not reached a recognizable stage. We recognize the 
close similarity between the clinical pictures of acute appendicitis and the acute form of 
Crolin’s disease. Enlargement of the regional lymph glands is a constant feature of terminal 
ileitis and it has been suggested that lymphatic block may constitute the initial process which 
leads to lymphatic cedema in the mesentery and wall of the terminal ileum with subsequent 
inflammatory changes. Experimental blocking of lymphatics in animals has resulted in 
thickening of the bowel wall. This does not, however, prove that the changes proceed in 
this direction in the human body. 

The etiology of ulcerative colitis is also a mystery. In its acute stage the disease is 
indistinguishable from bacillary dysentery, both clinically and pathologically, and is only 
dissociated by bacterial evidence of the latter. It is, however, possible that an attack of 
bacillary dystentery may be the onset of ulcerative colitis and that the tissue changes of the 
latter are kept alive by organisms that normally inhabit the bowel after the dysentery bacilli 
have disappeared. The association of a diplostreptococcus described by Bargen in 1924 has 
not been confirmed by later workers and the theory has been abandoned. Vitamin deficiency 
has been blamed but is not present until the later stages of the disease when it is more likely 
to be the result rather than the cause and is attributable to the reduced diet and the rapid 
passage of food through the bowel. In 1933 Florey wrote on “the function of mucus and 
the early stages of bacterial invasion of the intestinal mucosa”, and in 1949 Meyer and 
others described an enzyme “lysozyme” that had power to destroy mucus and was present 
in high concentrations in the bowel content in ulcerative colitis. He suggested that the 
enzyme destroyed the mucus and so removed the natural protection of the cells of the bowel, 
exposing them to digestion by normal proteolytic enzymes and to infection by normal bowel 
organisms. This mucolytic enzyme is not present in normal stools. Its high concentration 
in ulcerative colitis has been considered by Sammons (1951) to be the result of lysis of the pus 
cells that are present, being therefore the result of the secondary infection of the bowel wall and 
not the cause. The possibility of an allergy has been considered. Sigmoidoscopy carried 
out as a routine in minor bowel disturbances shows at times a patchy condition of the mucosa 
with raised vascular areas and small papules—a state suggestive of urticaria of the skin. 
This theory seems unlikely, as sufferers from ulcerative colitis are not as a rule subject to 
allergic conditions. The emotional instability that is often associated with the onset of 
ulcerative colitis and the known effect of the emotions on alimentary function have suggested 
a search for a neurological cause of the disease. Wright et a/. in 1938 described the effect 
of stimulating the sacral division of the parasympathetic nerves, the nervi erigentes, in cats, 
thereby producing increased muscular activity and secretion of mucus. In dogs, long- 
continued stimulation by various methods including cholinergic drugs, has been shown 
to lead to colonic engorgement, hemorrhage and ulceration, which may prepare the 
way for further injury and secondary infection. Can we consider the local reaction of 
the colon in ulcerative colitis to be the result of long-continued overstimulation of the 
parasympathetic nerves, particularly the sacral outflow which supplies the distal colon and 
rectum ? 

The etiology of lymphogranuloma is on a firmer footing. Bensaude and Lambling (1936) 
described their investigations of proctitis, especially when associated with stricture formation. 
They had found that lymphogranuloma was a frequent cause, the specific intradermal test 
thai had been introduced by Frei in 1925 being positive and also the complement-fixation 
test. This established a recognized rectal lesion as a granulomatous state produced by a 
knewn virus. The virus of lymphogranuloma had been isolated by Hellerstr6m in 1930. 
Ber saude and Lambling expressed the view that the virus reached the rectum from the genital 
trac: via pelvic and perirectal lymphatics, claiming that the disease affected the outer layers 
of : .e rectal wall before it reached the mucosa. Hawe (1951) considered that in the female 
the nfection reached the rectum from the vagina by the perirectal lymphatics, whereas in 
the nale the rectum was involved by direct inoculation of the anal mucosa. Roger Miles 
has ecently carried out a large-scale investigation of lymphogranuloma in University College 
of : 1c West Indies, Jamaica and has shown that in a large proportion, possibly all, of the 
cas . of rectal involvement the infection has started on the mucosal surface of the bowel. 
He onsiders that in the female, the rectum is infected by spill from the vagina. In the male, 
in‘ hom the rectal manifestations of lymphogranuloma are much less frequent, the rectum 
is; obably involved primarily by direct implantation of the infection on the mucosa. The 
cat 2 of Crohn’s disease and of ulcerative colitis is still undiscovered but that of lympho- 
gre uloma is known. The similarity of tissue changes in Crohn’s disease and lympho- 
gre uloma suggests that the former may be due to a virus infection though not the specific 
vir ; established as the cause of lymphogranuloma. 
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(v) Response to Treatment 

ln considering the response to treatment it is found that Crohn’s disease and ulcerat ve 
colitis behave_in much the same way. Fundamental principles in treatment form te 
mainstay—rest and a diet high in protein, vitamins and calories and low in residue w.th 
plenty of fluid. The insoluble sulphonamides sulphasuxidine and sulfathalidine hav: a 
place in controlling secondary infection. Of the antibiotics, chloramphenicol and aur. o- 
mycin are used, the latter having a wider range of action and usually giving some impro-e- 
ment and, occasionally, a complete remission. They have, however, no curative effect on 
the established disease. 

In lymphogranuloma venereum, Roger Miles describes a series of cases treated, some with 
chloromycetin, some with erythromycin and others with aureomycin and with each drug, 
rapid improvement was obtained. Pain and tenesmus disappeared, blood and mucus 
cleared up and the sigmoidoscope showed definite improvement in the state of the mucosa, 
These cases were followed up and in over 70% of patients treated, gfeat improvement or 
complete cure was obtained. 

As surgical measures are often necessary, their effects should be considered. In Crohn's 
disease a by-pass for the intestinal contents by ileo-transverse colostomy has been abandoned 
in favour of a resection of the affected bowel. Resting the diseased area led to healing in 
some, but not all, cases. In ulcerative colitis the establishment of an ileostomy gives im- 
mediate benefit but subsequent removal of the colon is necessary to obtain a cure. In cases 
where the rectum is appreciably involved this organ must be removed as well. The nced 
for this has been shown by Brooke in a case where arthritic symptoms were associated with 
the original disease, removal of the colon as far as the rectum did not cure the joints but this 
cure was obtained by a subsequent removal of the affected rectal stump. In cases where the 
rectum is not extensively involved, Aylett (1956) at the Gordon Hospital has shown that 
ileorectal anastomosis after excision of the colon gives good results and no trouble from the 
retained rectum follows. In lymphogranuloma venereum it has been stated above that anti- 
biotics give good results in the earlier stages when the disease is limited to the mucous and 
submucous coats of the rectum, This treatment can be combined with gentle dilatation of 
the bowel in the early stages of narrowing, but surgical resection is necessary when a definite 
stricture has developed or infection has spread to the perianal tissues with abscess or fistula 
formation. The mere establishment of an iliac colostomy above the diseased area without 
resection of the latter is useless. 

All three diseases responded to the insoluble chemotherapeutic drugs in variable 
degrees. {The effect produced seems to be due}to the action of these drugs on the 
secondary infection present; they have no curative effect. Surgical measures adopted 
to rest the diseased bowel by diverting the contents relieve but do not cure; excision of all 
the diseased tissue is necessary for this, otherwise there may be a recurrence. A “skip 
lesion’ ‘in Crohn’s disease and in lymphogranuloma may have escaped notice or, in ulcerative 
colitis, the colon may have been involved beyond the point visible to the naked eye. 


General Comparison 

The similarity of the early stages of all 3 diseases suggests that they may be one and 
the same disease. The special features in each may be explained by the local differences 
in the region of the bowel involved, modified by idiosyncrasies of the patient and 
differences in race and climate. As the disease progresses, however, though Crohn’s disease 
and lymphogranuloma maintain many parallel features ulcerative colitis becomes more li<e 
a separate disease: the underlying process does not behave like an infection as appears to 
be the case in Crohn’s disease and lymphogranuloma. In the latter an infection has been 
shown to be the cause and it may well turn out to be the explanation of the former. 
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DISCUSSION ON DYSMENORRHCA AND UNEXPLAINED PELVIC PAIN 


Mr. Wilfrid Mills: Dysmenorrhea 

Dysmenorrheea still presents a fascinating problem. Despite investigation of intra- 
uterine pressure with balloons (Moir, 1934) and uterine blood-flow with radioisotopes (Flick 
et al., 1956) it remains largely unsolved. There is no final agreement on the pathway of 
sensory nerves from the uterus nor the reason for uterine pain being referred to so many 
different areas of the skin. We cannot even say how far the pain is caused by spasm of 
uterine muscle or by ischemia from inadequate blood supply. It has been suggested that 
it may be associated with organic disease of the sympathetic ganglion ce!ls (Davis, 1938), of 
the ovary (Browne, 1949) or even of the ureter (Read, 1951). There is often a suggestion 
of emotional immaturity about these patients and this is perhaps borne out by the finding of 
a tight hymen precluding pelvic examination far more often than in girls of an equivalent age 
group with menorrhagia. 

The extent of this disorder is considerable and it seems to vary widely between social 
classes and nations. A figure of 16% has been quoted from among British nurses (Bishop, 
1950). The number of cases seen by any gynecologist will depend partly upon his reputation 
for sympathetic interest and his success in the past, but also upon the skill and self-reliance 
of the practitioners whom he serves. It is difficult to get any unselected series for most 
specialists see only the few resistant cases. 

Attitudes towards treatment are most variable. Some gynecologists prescribe only 
simple measures and consider the whole problem to be over-rated, regardless of nuisance 
to industry when young women are principally employed and require regular days off. 
Others observe that dysmenorrhea is seldom seen among well-adjusted, sexually adequate 
and psycho-somatically sufficient women (Hamblen, 1945) and regard the problem as purely 
one for the psychiatrist. Perhaps they fail to appreciate the emotionally demoralizing effect 
of regular, severe and anticipated pelvic pain with its concomitant social disorganization. 
Others, more properly described as gynecological surgeons, practise complicated ways of 
interrupting the alleged sensory sympathetic nerve pathways and persuade patients that a 
surgical operation is a small price to pay for the chance of a permanent cure. Those who 
understand the nature and action of steroid hormones feel that a solution should be well 
within their compass and in fact these hormones do give great relief to many patients. 
However, the family doctor probably cures or relieves far more of these sufferers than we 
realize by means of a multitude of relatively simple preparations. His knowledge of the 
upbringing and background of the patient together with her reaction to pain on previous 
occasions enables him to assess her far more competently than the gynecologist meeting her 
for the first time. 

I have done no research nor have I followed up a long series of cases treated identically in 
this condition. I have, however, recorded what my patients have told me and as this is 
a symptomatic condition the patient is surely the best judge of the results. 
hall deal only with that common type of dysmenorrheea without demonstrable pelvic 
dise se; it may start at puberty or some few years later but there should be no complaint of 
pai apart from the first few days of the menstrual loss. The patients are commonly 
unr arried and in their late ’teens or early twenties. Physical examination often shows 
unu ual tightness of the ring of the hymen with sometimes hypoplasia of the vulva and vagina 
but ‘here are generally no other abnormal findings. 
mporary relief or permanent cure may follow a great variety of therapeutic and other 
inci ents and although the connexion may well be fortuitous it is tempting to believe in 
ac: isal relationship. I have listed some of these incidents and forms of treatment which, 
in 1 y own experience, have been judged successful by the patient herself, after a reasonable 
inte val of time (Table I). 
is also instructive to consider those occasions, fortunately less common, on which the 
pat nt is convinced that some incident or form of treatment has been responsible for 
sigr ‘icant deterioration in her condition (Table IT). 
is easy to be sceptical as to the value of treatment in a condition where relapse is so 
cor non. But I have found a decided reluctance among these patients to express satisfaction 
un’ ss relief has been obtained. The following cases illustrate some of these points. 
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TABLE I.—CONDITIONS CURING OR IMPROVING TABLE II].—CONDITIONS AGGRAVATING 
DyYSMENORRHCEA DyYSMENORRHEA 

1. The passage of time 1. Change of residence or occupation 

2. Marriage 2. Marriage, especially if infertile or unhar »y 
3. Pregnancy (sometimes abortion) 3. Abortion 

4. Education and simple psychotherapy 4. Progesterone 

5. Attention to bowel and physical exercise 5. Cstrogen inadequate to inhibit ovulatio 
6. Atropine and similar drugs 6. Trachelorrhaphy 

7. Peripheral antispasmodics (e.g. Priscol) 

8. Estrogen to inhibit ovulation 

9. Gstrogen following ovulation 
10. Androgens 

11. Dilatation and other trauma to the cervix 
12. Presacral pelvic neurectomy 


ILLUSTRATIVE CASES 

I. Mrs. A. had already been treated elsewhere successively by D. and C., Gilliam suspension and 
then a second D. & C. but her dysmenorrheea was still severe. Confidence was restored by inhibition 
of ovulation with oestrogen and the relief continued. Then a sequence of 3 abortions (2 being at i8 
weeks) called attention to the incompetent cervix which was repaired by trachelorrhaphy. Her 
dysmenorrhea immediately became intense and hysterectomy was demanded. Fortunately she was 
then cured by carrying a pregnancy to term. 

II. Miss B., a trained nurse, had had little relief from analgesic drugs and was advised to inhibit 
ovulation with estrogen. In the first month the dosage was inadequate, the period started during 
the course of treatment and the pain was more intense and prostrating than ever before, requiring 
morphine for relief. Subsequent correction of dosage was satisfactory and pain was fully relieved. 

III. Mrs. C. was first seen aged 17. Her dysmenorrhoea was completely relieved by cestrogen from 
the seventeenth day until the onset of the period and the relief persisted after treatment had been 
discontinued. Subsequently she relapsed slightly but required no further treatment or advice until 
the pain returned, following an abortion soon after she was married. 

IV. Mis. D. had a bad family history of dysmenorrheea and obtained no relief in her youth. She 
married and was advised to have a family but each of her two confinements brought trivial improve- 
ment that lasted only a few months. At 35 she welcomed hysterectomy as her monthly prostration 
interfered with her hunting appointments. 

. Mrs. E., an exceptionally gifted and intelligent woman, suffered a severe disorder of uterine action 
at her first confinement. On being questioned about dysmenorrheea, she replied: “My dysmenorrhea 
disappeared as soon as I heard a psychiatrist say that it was always emotional; it never returned.” 

Discussion.—The conclusion must surely be that there are many different causes for and 
different mechanism involved in the production of this common symptom, and that each 
patient requires individual assessment. 

As a working hypothesis I try to fit my patients into one of six categories (Table III) and 


TABLE IIIT.—CLASSIFICATION OF PRIMARY DyYSMENORRHCEA 
. Deficient uterine blood supply 

. Stenosis of cervix 

. Excessive luteinization 

. Pelvic congestion 

. Excessive innervation 

. Emotional factors 


ANhwn— 


to treat them accordingly. Although the initial assessment may have to be modified later 
the classification works well in practice. Sometimes more than one factor may be operative. 
It is easy to imagine an avascular uterus which responds to marriage. pregnancy and estroge. 
The concept of a tight cervix is strengthened by the familiar experience that the difficu't 
dilatation is subsequently the most successful. The idea of excessive progesterone producinz 
a modified decidua has long been held to explain membranous dysmenorrheea (Whitehous¢. 
1935) and to give a rational explanation for therapy with premenstrual cestrogen. Th- 
picture of uterine congestion is less easy to visualize but at least it would explain the succes 
that may follow physical exercise, peripheral vasodilators and purgation in drawing bloo | 
away from the pelvic organs. The uterus that is too liberally endowed with sensory nervy: 
endings is demonstrated in the patient who cannot endure a simple cauterization of th > 
endocervix and who may require a sympathectomy operation; emotional and neuroti 
patients are familiar to us all. 

In consultant practice some of these categories can often be excluded by the failure « 
treatment that has already been given, but there may be a secondary emotional imbalanc 
due to frustration with the apparent incurability of the pain. The first prescription may i 
some cases be the inhibition of ovulation by cestrogen in order to restore the confidence of th 
patient in medical advice. This, if continued for several months, will sometimes produc 
so much permanent relief that further therapy is unnecessary, but otherwise there will no\ 
be ample co-operation from the patient in evaluation of other measures according to he 
probable classification. Patients with congestion have been cured, apparently permanentls 
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by thee or four months on testosterone; others have responded unexpectedly well to oestrogen 
give: subsequent to ovulation. Dilatation of the cervix is used more freely in the married 
wom in especially if infertile, but presacral neurectomy is very seldom employed by me as a 
formal procedure on its own. 

C. nclusion.—Since adopting the principle that primary dysmenorrhea may be a symptom 
of several different uterine disorders, a classification has been evolved to satisfy the available 
evidence and to provide treatment on an individual basis. One of the results has been that 
these cases are now welcomed in the gynecological department. 
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Mr. Wilfrid Mills: Unexplained Pelvic Pain [Abstract] 

The problem of pelvic pain is one of diagnosis and ancillary methods were discussed. A 
personal series of 100 cases of pelvic pain shows a preponderance of young married women 
with family limitation. The final diagnosis will often depend upon the response to different 
forms of conservative treatment. Almost half of the patients have been considered as 
“functional” rather than “organic”. Most cases obtain relief eventually if conservative 
forms of treatment are combined with attention to social factors. Radical surgery gives 
consistently good results. 


Mr. Albert Davis: Surgical Treatment 

in the absence of gross pathology the surgery for pelvic pain resolves itself into one or 
other of the several forms of sympathectomy. These range from simple stretching of nerve 
fibres to actual sympathectomy, and will be described seriatim in order of their severity. 

Dilatation of the cervix.—This is, interestingly enough, the original sympathectomy, for 
it owes its results to rupture of the sympathetic plexus in the cervix itself. I described this 
plexus (Davis, A., 1933, J. Obstet. Gynec. Brit. Emp., 40, 481) some twenty years ago and 
since then we have been able to trace its connexion with the main pelvic plexus of Lee 
Frankenhauser. It lies just beneath the epithelium surrounding the external os, and I have 
called it the ‘“‘sub-epithelial plexus of the tip”. It is the rupture of this plexus which is 
responsible for the relief of the pain in dysmenorrheea, a logical explanation which disposes 
of our previous uneasy belief in the obstructive and angulation theories. To produce effec- 
tive rupture of this plexus it is obviously necessary to tear the cervix. The nulliparous cervix 
ruptures as a rule after dilatation to No. 8 Hegar—it is a common finding to note how sudden- 
ly dilatation becomes easier at this stage, the larger dilators passing very easily afterwards. 
It is, of course, obvious that the laceration so produced should be controlled, and this is 
best accomplished by the use of graduated dilators (Fig. 1). The one illustrated is slightly 






Y3 Scat Fic. 1.—The author's 
graduated-stem uterine 
Seo dilator. 








juated for about 3 in. from the tip, and each one passes through three sizes, 3-6, 4-7, 
With this method approximately 30% of all cases of primary spasmodic dysmenorrheea 
cured, or adequately relieved. 
\Icohol injection —The rationale here is to destroy the uterine afferent nerves where 
th y are most closely concentrated, i.e. in the pelvic plexus of Lee Frankenhauser. This lies 
at he side and in front of the ampulla of the rectum on either side, being formed by the fusion 
o! he hypogastric plexus and the nervi erigentes from the middle three sacral nerves. The 
te. nique is to pass a needle into the plexus from the vagina. With the patient in the 
lit otomy position the cervix is seized with vulsella and retracted towards the left. The 
ri) )t fornix is further exposed with the aid of a flat lateral retractor. A long, graduated 
g: serian needle is then passed horizontally through the vaginal mucosa at the side of the 
ce vix for a distance of 0-5 cm., and the retractor removed. The needle is now passed 
b -kwards and outwards for approximately 1-5 cm., at an angle of 45 degrees to both the 
s: ittal and coronal planes, and guided by a finger in the rectum to a point 0-5 cm. from the 
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side of the rectal ampulla. The needle is then withdrawn for 0-5 cm., and 1 c.c. of 5% 
alcohol injected, the needle point being kept slightly but continually moving. The s ime 
procedure is then repeated on the other side. 

Bios and Young infiltrate the whole of the parametrium by injecting 8 c.c. of alcoho on 
each side of the cervix and body of the uterus. Their method owes its success to destruc ion 
of the most peripheral uterine branches of the pelvic plexus, and it seems more reasonab = to 
alcoholize that structure directly in the manner just described, for the quantity of alc ‘hol 
necessary is very considerably less. I have lately, however, combined the two methods 
by first injecting the plexus, and then placing | c.c. of alcohol in the parametrium clos: by 
the side of the uterus, so as to block any accessory nerve-fibres. 

Perforation of the rectum with consequent cellular infection is avoided by making the 
injection 0-5 cm. away from that organ, as calculated from the internal finger. Injury to 
the ureter is prevented by adherence to the technique described, which keeps the needle pvint 
lateral to it. The uterine artery, if touched, usually slips away from the needle, but consiant 
movement of the latter is a further safeguard. 

Hofstatter has suggested that the injection of a destructive substance like alcohol into the 
loose pelvic cellular tissue might cause a local aseptic necrosis. I have not encountered this 
complication, and experience with alcohol injection elsewhere leads one to regard it as only 
a very remote possibility. 

It is unnecessary to use more than 1 c.c. of alcohol on each side, for only a partial destruc- 
tion of the plexus is aimed at. The upper part of the plexus contains the motor nerves to 
the bladder, which have been shown by Learmonth to be indispensable to the proper function 
_ of that organ. With the quantity of alcohol suggested these fibres escape injury, but it is 
conceivable that larger amounts might damage them, with consequent urinary disorder. 

The results on the whole are relatively good, about 60% of cases of dysmenorrhoea being 
cured. 

Presacral neurectomy.—The indications, technique and results were illustrated by a film. 

Resection of utero-sacral ligaments.—This, one of the original sympathetic operations, 
has recently been revived with apparently good results. It is simple and effective in selected 
cases of pelvic neuralgia, but carries the risk of damage to the detrusor nerves of the bladder. 

Ovarian sympathectomy.—This procedure advocated for the relief of pain of ovarian origin 
(ovulalgia), ‘“‘Mittelschmerz”’, ‘“‘ovarian dysmenorrhcea’’, &c., consists essentially in division 
of the nerve supply to the ovary; originally a tedious dissection of the nerve fibres in the 
infundibulo-pelvic ligament, it has recently been simplified to simple excision of 1 cm. of the 
whole ligament itself. Though widely advocated, the author’s experience is that it is of 
little, if any, clinical value, and probably does actual harm by severing some of the control 
necessary for complete ovulation. 

Intrathecal alcohol injection.—This is an occasionally valuable procedure for the relief of 
intractable visceral pain in recurrent carcinoma. It carries with it, however, the considerable 
risk of producing lower limb and bladder paralysis. 


Mr. G. W. Theobald: 

Pain may be regarded as an entity (and study along these lines is rewarding), as a guide to 
diagnosis, or as the most common symptom which clamours for relief. Pelvic pain is 
frequently associated with menstruation, but much of it is related to exercise and indirecily 
to the time of day, or may occur in association with micturition, defecation, or coitus. On 
the other hand, iliac fossa pain may occur at very irregular and unpredictable intervals. It 
is important to bear in mind that constipation, colitis, and pathological changes in the rezal 
tract may provoke unexplained pelvic pain. 

In dysmenorrheea the first period is rarely painful, and the pain may not start until mon: hs 
or years later. The onset of the pain may occur from half an hour to fourteen days befc-e, 
and disappear with the flow, or it may commence with the flow and last either for a !.w 
hours, or until the period finishes. It may not commence until the second day or until | 1¢ 
end of the period, and there are a few people who are never free from pain except wl :n 
menstruating. In Bradford, dysmenorrhcea is hardly encountered in the mills and factor 2s 
and is predominantly an affliction of typists. 

Strain, study and hectic living may cause a woman to have a series of very painful peric |s 
although she normally suffers no discomfort. A famous swimmer stated that if she had o 
swim a race at the beginning of her period the flow stopped immediately and her next peri d 
was always painful. Conversely, women who invariably suffer from severe dysmenorrh¢ a 
nearly always have painless periods when they are brought into hospital for investigation 

Dysmenorrhcea has been cured by falling in love, by childbirth, by various operat: ¢ 
procedures and by hormones, those used being progesterone, cestrogen and U.R.F. It's 
important to stress that cestrogen given during the last ten days of the cycle frequently suffic s 
to prevent dysmenorrheea. This disposes of the unfounded assumption that the onset f 
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prin ary dysmenorrheea, in a girl whose periods were originally painless, is related to the 
com nencement of ovular menstruation. 

It may therefore be concluded that there is no direct correlation between dysmenorrheea 
and either pelvic congestion or ovulation. Seeing that both primary and secondary 
dysmenorrhea respond to similar therapy, I am not disposed to accentuate any difference in 
etio ogy. 

D on only accounts for a fraction of the pain which arises in the pelvis. The 
distribution of this pain is usually limited to the lower abdomen, and the inner and outer 
aspects of the upper portions of the thighs, and posteriorly to the lower sacral area. It may, 
however, simulate renal pain and even that associated with a gastric ulcer. Pain occurring 
along the outer border of the rectus abdominis muscle on either side, and at points where 
muscles are attached to the bony pelvis, or Poupart’s ligament, may result from trauma and 
be strictly analogous to a tennis elbow. Similar traumatic pain may occur at many points on 
the back. 

The most common type of pain is described as “nagging” like a toothache, while that 
associated with dysmenorrheea may be “‘cramp-like”. Patients occasionally describe the 
occurrence of sharp, breathtaking pain, which causes them to hold on to any available 
support. This sharp pain soon passes off, often completely, but may persist for several 
hours as a dull, nagging pain. 

In the abdominal examination the distinction between pain and tenderness is important. 
Pain in the lower abdomen, and lower sacral region, unassociated with any area of tenderness, 
is clearly referred from some viscus. Tenderness which disappears when the abdominal 
musculature is tensed, is also referred, but the pain which persists in spite of taut musculature 
may arise wholly in the abdominal wall, or may contain a component of referred visceral pain. 

On vaginal examination, movement of the cervix should cause neither pain nor discomfort. 
On the other hand it may provoke severe pain. The cervix can be moved in six different 
directions, and the different movements may provoke pain in four or five different sites. Such 
observations may often be made in a patient whose cervix appears to be healthy and in whose 
pelvis no abnormality can be detected. It may be observed, in parenthesis, that one of the 
main distinctions between primary and secondary dysmenorrheea is that movement of the 
cervix in the former type is invariably painless, whereas in the latter it always provokes pain. 
It is apparent that the pain provoked by moving the cervix must arise in the parametric 
tissue, for it would otherwise be impossible to account for the fact that different movements 
provoke pain in different sites. Pain so provoked is frequently, but by no means invariably, 
the pain of which the patient complains. This is particularly true of dyspareunia caused by 
deep penile penetration. 

On bimanual examination, the ovary is often found to be exquisitely tender. From time 
to time, however, it proves possible to move it into a position where quite strong pressure on 
it causes no discomfort. Further, when the abdomen is opened under local anesthesia, it 
can be demonstrated that palpation, squeezing with an ovum forceps, and even the injection 
of enough saline solution to distend its capsule, cause no pain. It is suggested that so-called 
ovarian pain arises in the extension of the parametric tissue which spreads in between the 
leaves of the broad ligament. 

Pain arising in the pelvic organs, including the bowel, and the parametric tissue, can be 
abolished, even if only for the time being, in three distinct and separate ways: 

(1) By infiltrating the ilio-hypogastric and ilio-inguinal nerves with a local anesthetic. 
>) By infiltrating the parametric tissue with lignocaine. Pain caused by the injection is 
of course transitory, but it may “shoot” into the renal angle, into the hypochondrium and 
down to the knee, and this phenomenon is most striking. 

(3) By cauterizing the internal os uteri with the silver stick. 

The first procedure anzsthetizes mainly somatic nerves, the second autonomic nerves, 
whi. the third overstimulates autonomic nerves. 

F orther, uterine pain, indistinguishable from dysmenorrheea, can be provoked by delivering 
a fa adic current to the endocervix or endometrium, of so weak an intensity that it cannot be 
app eciated on the skin of the forearm or face. This pain can be relieved by raising an 
anz thetic wheal, with either procaine or lignocaine, on the skin of the abdomen, in the mid- 
line. about 14 in. (3:8 cm.) above the symphysis pubis. As the intensity of the current is 
incr ased a wider area of cutaneous anesthesia is needed to abolish the pain. A point is 
soo reached when the pain cannot be abolished, but it is nevertheless referred to the same 
cut: 1eous area although it is completely anesthetic. It is likewise easy to abolish the pain 
. © ‘smenorrheea by raising an anesthetic wheal on the same cutaneous area of the lower 
adc »men. 

E fore presenting conclusions it is worth referring to certain phenomena which may be 
ass: ciated with cauterization of the internal os uteri with the silver stick. In the first place 
aut nomic nerves, other than those which mediate pain, may be stimulated. The woman 
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may not experience any pain as the result of this procedure, at any rate in the first instar ze. 
She may, however, vomit, and become covered with a cold sweat, while her pulse-rate n ay 
fall to about 40 a minute and her blood pressure to about 80/50 mm.Hg. This denote; a 
well-recognized physiological state in which the muscle capillaries are dilated and he 
venous return to the heart is severely diminished. 

Apart from these rather frightening phenomena, which never occur if the patient is 
satisfactorily under the influence of self-induced trilene analgesia, it may be observed tat 
cauterization of the cervix is remarkably efficacious in relieving frequency and urgency of 
micturition and stress incontinence of urine, provided no gross mechanical factors «re 
operating. 

In a healthy woman who complains of no pain at all, cauterization of the cervix provokes 
pain in the mid-line which spreads over the lower abdomen. If a woman complains of pain 
in one or other iliac fossa, this treatment frequently exacerbates her pre-existing pain, and 
is experienced nowhere else. If the sole reason for the cauterization is lower sacral backache, 
it may provoke an increase in the backache, but usually causes lower abdominal pain. If, 
however, the ilio-hypogastric and ilio-inguinal nerves are then infiltrated with a local ans- 
thetic, the abdominal pain is abolished and the backache becomes unmasked. This 
phenomenon of unmasking of pain can be most frequently demonstrated during labour. 

It may also be observed that cauterization of a sinus in the vault of the vagina, subsequent 
to total abdominal or vaginal hysterectomy, may not only cause the same pain as cauterization 
of the cervix, but may cure long-standing and intractable abdominal pain. One such patient 
was so cured of severe pain in the right iliac fossa, of twelve years’ duration, for which she 
had suffered four operations; appendicectomy, ventral suspension, oophorectomy, and 
finally, total hysterectomy. One patient complained, not only of dyspareunia, but of severe 
vomiting immediately after intercourse. A Mersilene ligature, left after vaginal hyster- 
ectomy, was removed, and she had no further trouble. 

The practical claim which emerges from this very brief report is that iliac fossa pain, lower 
abdominal pain, dysmenorrheea (both primary and secondary), dysuria, painful defzcation, 
and even pain in the hypochondrium and renal angle, together with frequency and urgency 
of micturition and stress incontinence of urine, may, in a high percentage of cases, be cured 
by cauterization of the internal os uteri with the silver stick, combined with the intelligent 
use of a local anesthetic. 

Injection of a local anesthetic into the sacro-iliac ligaments may not only relieve backache, 
but also iliac fossa pain on the same, or even on the opposite side. Relief of pain may, 
moreover, serve to regularize the periods. The approach to the problem is constantly 
changing and more recently lignocaine has been used for infiltrating the ilio-hypogastric and 
ilio-inguinal nerves, and for injection into the parametric tissue. It is possible that these 
simple procedures may often be applicable in lieu of cauterization of the cervix, and they 
would clearly be of inestimable value in the presence of chronic inflammatory conditions 
(should cauterization of the cervix be contra-indicated) and after hysterectomy. Some of 
the results obtained have been quite dramatic, and dysmenorrhcea and urge incontinence of 
urine have been “‘cured’’, for at any rate some time, by the former procedure. It is, however, 
at present too early to assess the permanent value of these techniques. A number of cases 
of dysmenorrhcea have, however, been permanently cured by injecting an appendix scar, or 
a tender area in the abdominal wall, with a local anesthetic. It must further be remembered 
that even an ordinary curettage in a multigravida may suffice to cure pain and even stress 
incontinence of urine. 

Infiltration of the ilio-hypogastric and ilio-inguinal nerves with lignocaine is, moreov~r, 
useful in relieving acute lower abdominal pain associated with tubo-ovarian inflammation 
and other acute conditions. The same local anesthetic, suitably injected, abolishes the p: in 
of a Bartholin’s abscess. 

Further, the injection of a local anesthetic can be used to differentiate between pain aris: 1g 
in the pelvis and appendicitis, while injection of lignocaine into the parametric tissue ma! es 
it possible to distinguish clearly between a small tubo-ovarian mass and spasm in the adne a. 

The pain signals are so elaborated in the cerebral cortex that they bear little resemblai ce 
to the final image or pattern. The pain image or capacity is compounded of imaginati: n, 
fear, and such environmental factors as the lurid press, the cinema, aspirin and even 1¢ 
health service. We know, too, that advanced malignant growth, extensive endometric ‘is 
or massive adhesions may be present in the pelvis without causing pain, and conversely t! at 
severe and crippling pain may be associated with apparently normal pelvic organs. 

It is suggested that pelvic pain may arise because of insults, either to the cerebral cort 
or to the pelvic organs and may be cured either by central suggestion (including hypnos 
or by overstimulating or anesthetizing pelvic sympathetic nerves. It follows that surgi al 
intervention, which is not always successful, should be used only as a final resort in the tre 
ment of pain unassociated with detectable changes in the pelvic organs. 
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[November 16, 1956] 
DISCUSSION ON THE EPIDEMIOLOGY OF CANCER 


Dr. J. Knowelden: 
Cancer in Kampala 

It has been widely held that the pattern of cancer in Africans was different from that in 
white races, in particular in the high incidence of primary liver cancer, but it was also thought 
that in general malignant disease was rare in Africans. Dr. J. N. P. Davies, Professor of 
Pathology, and his colleagues at the Makerere College Medical School in Uganda, with 
the support of the British Empire Cancer Campaign, set up the Kampala Cancer Registry 
with the object of providing reliable evidence from the surrounding Mengo District to 
check these beliefs. I was invited to Uganda for a period of two months early in 1955 to 
see the registry and to advise on its future development. 

The Registry was set up initially as a retrospective study of the Kampala hospital records 
in 1952 and 1953, but since 1954 it was reorganized as a current registry of in-patients. These 
hospitals—Government African, Asian and European and two large Mission hospitals— 
make Kampala the main hospital centre as well as commercial focus for the country. The 
quality of the medical information obtained is high, is backed by the Government and 
Medical School pathological departments and, as it is provided by a few clinicians only, is 
probably more uniform than would be found in a larger registry. The main problems lie 
rather in recording the identification particulars of the patients. The sick African, like his 
counterpart here, is liable to go the rounds of hospitals if he thinks he has not got satisfaction, 
but he confuses the trail by being unconcerned how he spells his name. A careful check has 
to be made to prevent duplicate entries of the same case from the different hospitals. It is 
common experience, too, that many Africans have little idea of their age, and even educated 
Africans have great difficulty in estimating accurately the age of their own tribesmen. 
Consequently rather crude approximations have often to be accepted. Finally, it is often 
difficult to establish the true place of residence, particularly if the patient is an immigrant 
from such distant places as the Belgian Congo and still speaks an unfamiliar dialect. 

\s a guide to the working of the registry we made a provisional analysis using the cases 
registered in the three years 1952-54 and the data from the 1948 census of Uganda. The 
data on cancer in the Asian and European populations is so scanty that I will deal entirely 
with the African picture. Table I shows the average annual age-specific incidence rates in 


TABLE II.—RELATIVE INCIDENCE OF CANCER, 
ALL TYPES, IN DIFFERENT PARTS OF MENGO 
District, 1952-54 


Tas_e I.—INCIDENCE OF CANCER, ALL TYPES, 
IN MENGO District, 1952-54 
(Average annual rates per 10,000) 


\ge MALES FEMALES No. of cases 
(years) Cases _ Rate Cases_ Rate Registered Expected Regd./Expd. 
15 6 0-39 8 0-51 MALES % 
615 20 0-69 10 0-46 Kyadondo .. 167 64-2 260 
15-45 201 2-40 171 2:87 Busiro and 
4sandover 193 9-09 101 6-60 Kyaggwe 118 148-5 79 
Other Sazas 135 207-3 65 
FEMALES 
Kyadondo .. 98 41-6 236 
Busiro and 
Kyaggwe 96 97-4 99 
Other Sazas 96 151-0 64 


ea ) sex for all types of malignant disease. The age-groups used were determined by those 
rey »rted in the census, 1-5 years is childhood, 6-15 years the age at which children help in 
mi ding cattle or in domestic tasks, 16-45 years adult working life and 46+ old age— I have 
on tted the infants as hardly any cases were reported in this youngest group. The cheering 
pic ure was obtained that at least there was an age-gradient and perhaps our crude age-groups 
we e meaningful. 

he country is divided into numerous sazas, or counties, each under a native chief, Mengo 
D: trict having 12 such sazas. We applied the age-specific incidence rates for the whole of 
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Mengo District to the census populations of each saza to obtain the expected numb r of 
cases which we then compared with the number registered among residents of these < ‘eas, 
We found wide variations in reported incidence as indicated by the ratios of register: d to 
expected cases for each saza. I have summarized the pattern in Table II by sho ving 
Kyadondo separately (the saza in which Kampala lies), Busiro and Kyaggwe togethe: the 
two nearest to Kyadondo with easiest communication with Kampala, and the remaining 
nine as the third group. In both sexes Kyadondo had about 2} times the expected incid nee, 
Busiro and Kyaggwe about average for the whole District and the remaining sazas Ic west 
incidence. We considered whether these differences might have been caused by chang:s in 
population distribution since 1948 or by over-reporting of Kyadondo addresses by temp rary 
residents, but eventually concluded that these factors could not be responsible. Instead we 
believe that easy access to Kampala hospitals by Kyadondo residents, and possibly :heir 
greater sophistication, gave better reporting than we could expect from a more distant 
entirely rural population. It is, therefore, proposed that the Register in future concentrates 
on this saza and takes special steps to check on such details as the stated residence of patients, 

In Table III I have attempted a comparison between incidence in Kyadondo in 1952-54 


TaBLe III.—COMPARISON OF INCIDENCE OF CANCER, ALL TYPES, IN 
KYADONDO, 1952-54, AND IN DENMARK, 1942-44 
(Average annual rates per 10,000) 


Kyadondo Denmark 
Age Rate Age Rate 
MALES 

1-5 0- 0-4 1-62 

6-15 2:7 5-14 0-85 
16-45 6-0 15-44 4-43 
464 24-3 45-54 22-57 

FEMALES 

1-5 1-6 0-4 1-08 

6-15 0:3 5-14 0-64 
16-45 70 15-44 8-19 
46- 15-3 45-54 35-72 


and in Denmark in 1942-44, as reported by the Danish Registry. There is a surprising 
similarity in male rates for the age-groups (these are not identical but are sufficiently close 
not to disturb this comparison): and in females the chief difference is in the oldest group. 
Some under-reporting in old women is to be expected as it appears to be general for them not 
to report to hospital when sick so readily as men of the same age. I was told also that 
uterine cancer was rarely seen until a specialist gynzcological unit was started at Mulago, 
but is now increasingly registered. It may be that these cancers are still under-reported. 
As a final picture of the results being obtained I have compared the Kyadondo and Danish 
incidence in certain broad selected sites. To do this I have applied the Danish age-specific 
rates for each cause to the Kyadondo population and have shown in Table IV the total thus 


TABLE IV.—COMPARISON OF INCIDENCE OF CANCER OF SELECTED SITES IN 
KYADONDO, 1952-54 WITH THAT EXPECTED AT DANISH RATES, 1942-44 


Males Females 
Registered Expected Registered Expected 

Site cases cases cases cases 
Skin a a 14 10-5 4 5-9 
Gastro-intestinal .. 18 35-4 10 20-1 
Liver .. a ~ 26 2-0 2 1-9 
Kidney, bladder, &c. 19 13-1 2 2-0 
Penis Se - 11 1-2 _— — 
Breast a ns — — 9 30-7 
Ovary and tubes... —- — 12 10-6 
Uterus - a — — 28 43-5 
Lymphatic system .. 22 10-2 4 5-4 


expected in Kyadondo with the numbers observed. Here the outstanding differences :re 
an excess of liver and penile cancer in men, a deficiency of gastro-intestinal cancer in b th 
sexes, and a deficiency of breast cancer in women. 

These results are provisional and too much emphasis must not be placed on them. ~ he 
Kampala registry is continuing for several years and it is hoped to have recent and relia »le 
census data available by 1958 when several years’ data will have been accumulated. I h« ve 
I have said enough to indicate the considerable problems involved in the work Dr. J. N_ P. 
Davies and his colleagues have undertaken, and also the excellent promise of valua »le 
jnformation which has been afforded by their initiative. 
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Dr. Atice Stewart: 
A Current Survey of Malignant Disease in Children 

The decision to make an environmental survey of leukemia in childhood (by interviewing 
parenis after the death of the child) was taken after a close scrutiny of official vital statistics 
(Hewitt, 1955) had shown the nature and extent of the rise in the death-rate at all ages 
(Fig. |) and at ages under 5 (Fig. 2). The unusual peak of mortality in the 2nd and 3rd years 
of life (which has been more marked in recent years) was the main reason for restricting the 
survey to young children and for focusing attention on antenatal X-ray histories. Children 
who had died from other cancers were originally included in the survey as a contrast group, 
but subsequent examination of vital statistics has shown that for young children, these 
deaths also have an unusual age distribution (Fig. 3). 
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Fic. 1.—Course of the comparative mortality index for certain causes of death, 1938=1-00. 
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;. 2.—Mortality of young children from 
leukzmia in three different periods. 


Fic. 3.—Mortality from certain causes at ages 
under five, England and Wales, 1940-1954. 


ven the field work of the survey is not yet completed, but all Local Authority Health 
D: oartments in England and Wales are co-operating and an attempt Is being made to cover 
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all cancer and leukemia deaths under 10 years of age reported in the three years 19: \-5§, 
These comprise: 

For each of the cases included : \ the 

Cases survey there will be a live control m: <hed 


Leukemias os se ewe 798 for age and sex, but otherwise pick -d at 
Neoplasms of brain and spinal cord .. 269 random from a local list of births. hus 
»  » kidneys i * “° 4 far, most of the control children havi »een 
oo” Saseh nade * ** 433 first choices, but removals, infant cd: iths, 
i, Sa sites es "* 493 &c., have occasionally necessitated ‘king 


ciel several names from a birth list. | nless 
Total 1,680 they have moved out of the | ocal 
Authority area since the child’s deat!) the 
parents of each case-control pair are ‘cing 
interviewed by one and the same doctor. The questionnaires for the children who have 
died are designed to elicit information about the child’s health before the onset of the fatal 
illness, and the mother’s health before and during the relevant pregnancy. All investigaiions 
and treatments are recorded, and wherever possible X-ray data are checked with hospital 
notes. A note is also made of any cases of leukemia and malignant disease in the fainily, 
any degree of consanguinity between parents and grandparents, and certain features of the 
child’s diet and home background. The schedules for the controls ensure that the same [acts 
are obtained up to the age when the corresponding case first showed signs of the fatal illness. 
By November 1, 1956, only 1,072 case-control pairs had been interviewed. The records of 
these interviews still await detailed analysis, but preliminary inspection has revealed two 
points of considerable interest. In the first place a history of irradiation in utero (i.c. an 
ante-natal abdominal X-ray) was obtained nearly twice as frequently from the mothers of 
children who had died from leukemia or cancer as from the mothers of live controls (see 
Table I). Secondly there were, among the 515 cases of leukemia, 15 children who were 
mongolian idiots. 


TABLE I.—MALIGNANT DISEASE IN CHILDHOOD AND DIAGNOSTIC IRRADIATION Jn Utero 


Children irradiated in utero 
Number of = 











Group children Number Per cent 
Controls .. ih 1,072 79 7:4 
Cases of: 

Leukemia as 515 63 12-2 
CMs: .. ae 168 20 11-9 
Renal .. a 103 16 15-5 
Neuroblastomas 91 18 19-8 
Lymph nodes .. 70 6 8-6 
All other sites 125 20 16-0 
All cases of malig- ep 
nant disease 1,072 143 13-3 


The reasons for the excess of “irradiated foetuses’’ among the cases will remain uncert:in 
until a more detailed examination of the records has been made. But it is already clear that 
the difference between the cases and controls in this respect is not due to differences in birth, 
rank or social class nor to differences in maternal age. The most likely explanation is t!:at 
total body exposure to small doses of ionizing radiations shortly before birth causes a 
significant increase in the risk of developing leukemia or cancer in childhood (Stewart, Web, 
Giles and Hewitt, 1956). No explanation of the excessive liability of mongols to leuker ia 
can be offered at this stage, but the association between the two diseases appears to »e 
independent of any history of irradiation and has already been noted by other work's 
(Krivit and Good, 1956; Merrit and Harris, 1956). 


REFERENCES 
Hewitt, D. (1955) Brit. J. prev. soc. Med., 9, 81. 
Krivit, W., and Goon, R. A. (1956) Amer. J. Dis. Child., 91, 218. 
Merrit, D. H., and Harris, J. S. (1956) Amer. J. Dis. Child., 92, 41. 
STEWART, A., WEBB, J., GILES, D., and Hewitt, D. (1956) Lancet, ii, 447. 


Dr. R. A. M. Case, Chester Beatty Cancer Research Institute, London, read a paper on: 
‘*The Present Relevance of Cramer’s Hypothesis.”’ 
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DISCUSSION ON TUBERCULIN SENSITIVITY 


Dr. A. B. Paterson (Weybridge): 
The Tuberculin Test in Tuberculosis-free Cattle 

it has long been known that reactions to tuberculin can occur in cattle free from tubercu- 
losis and the existence of these so-called non-specific reactions was indicated by Bang and by 
Hastings at the beginning of the century. The use of high doses of tuberculin of increased 
potency in the intradermal test, and decrease in the incidence of tuberculosis both helped to 
increase difficulties of interpretation, and, in addition, about 1925 there came a wider 
appreciation that mycobacteria other than those of bovine type might sensitize to mammalian 
tuberculin (Bang, 1936; Hastings, 1912-13; Plum, 1925). Since then much work has been 
devoted both to causes of heterologous sensitizations and to aids in the interpretation of 
reactions to mammalian tuberculin. 

One of the most valuable aids has been the use of avian tuberculin, and since 1940 it has 
been used in the United Kingdom simultaneously with mammalian tuberculin in all official 
tests connected with the attested herds scheme (Ministry of Agriculture, 1942). The 
“comparative” test permits interpretation of reactions to mammalian tuberculin in herds 
believed to be free from tuberculosis—such reactions, if accompanied by strong reactions to 
avian tuberculin, must be interpreted with caution after taking fully into account the history 
of the herd and its environment. 

| shall give briefly the known causes of non-specific tuberculin sensitization in cattle, and, 
in view of the current interest in human medicine in geographical distribution of tuberculin 
sensitivity, I shall present a picture of its incidence and occurrence in cattle in two areas of 
England. 

Causes of Non-specific Sensitization in Cattle 

(1) Avian type tubercle bacilli may produce tuberculin sensitivity without lesions, the 
sensitivity disappearing with removal of the infecting source. Occasionally lesions or even 
generalized tuberculosis may occur. 

Sources of avian tubercle bacilli are: 

(a) Tuberculous poultry; (+) swine (of little importance); (c) birds other than poultry— 
pigeons, gulls, sparrows, starlings, wood-pigeons, pheasants and crows (pigeons, wood- 
pigeons and sparrows may harbour avian type tubercle bacilli apparently without having 
contact with infected poultry); (d) rats. 

rhe avian type tubercle bacillus can be transmitted by such agencies as fly larve (Feldman, 
1938). 

(2) M. johnei.—Well known as the cause of a chronic enteritis in cattle (Johne’s disease) 
and allergically related to the avian type of tubercle bacillus. Experimental and natural 
cases of Johne’s disease show early sensitivity to avian tuberculin which disappears with 
progress of the disease. 

3) So-called “skin tuberculosis”.—This is a benign disease of cattle in which lesions 
co nmonly occur on the skin of the legs as nodular granulomata, which may contain a 
ye iowish pus. The lesions contain uncultivable mycobacteria (Robertson and Hole, 1937; 
H ‘le and Hulse, 1939). Sensitivity, to mammalian rather than avian tuberculin, has been 
pr duced experimentally in cattle inoculated with lesion material. 

4) Human tubercle bacilli, derived from infected human subjects, produce sensitivity to 

nmalian tuberculin which disappears with removal of the source of infection and is 
le; marked on re-test (Stenius, 1938). 
3CG and the vole bacillus produce sensitivity to mammalian tuberculin. 
5) Saprophytic mvcobacteria.—It is debatable whether such saprophytic species as 
‘cobacterium phlei, M. smegmatis, &c., can render cattle sensitive to tuberculin. Experi- 
mr ntally they sensitize cattle only when injected along with an oily adjuvant. Whether 
ermediate types such as M. ulcerans or M. balnei are of importance is not known. 
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(6) Organisms other than mycobacteria.—Actinobacillus lignieresi and Br. abortus have | en 
reported as causal agents of sensitivity to tuberculin in cattle in the field, but sensitivity cc ild 
not be produced experimentally with Corynebacterium pyogenes, Actinomyces bovis, Aci io- 
bacillus lignieresi (Buxton and Glover, 1939). Non-specific sensitivity is apparently ot 
produced in infections with the liver fluke, Fasciola hepatica; during migration of larva of 
the warble fly, Hypoderma bovis; or by hydatid cysts. It does not result from vaccina: on 
with avirulent Brucella abortus (Strain 19 vaccine), or from histoplasma infection. 

(7) Physiological causes and natural hypersensitivity.—Cattle apparently do not reaiily 
develop tuberculin type sensitivity of high order. 

(8) Reactions caused by tuberculin itself.—Phosphate-diluting fluids apparently potentiate 
a reaction, but produce very small reactions when injected alone. 

Despite the many investigations of non-specific reactivity to mammalian tuberculin, :* is 
difficult to obtain a clear picture of the degree to which it occurs, and my colleague, Miss 
Hebert, and I therefore attempted some quantitative arrangements of data obtained from 
the records of routine tuberculin tests in herds tested under the “‘Attested Herds Schenie”, 
Samples of 100 herds in Berkshire and of 200 herds in Cumberland were taken. All herds 
in both samples had been accepted as free from tuberculosis (Hebert and Paterson, 
1955; Paterson and Hebert, 1957). Since the comparative test is always used, a contrast 
can be drawn between the reactivity to avian and mammalian tuberculins in the two 
counties. The test itself comprises the intradermal injection of avian and mammalian PPD 
tuberculins at respective strengths of 0-5 and 2-0 mg./ml., each in a dose of 0-1 ml. _Injec- 
tions are made in the skin of the middle third of the neck, and measurements are made of the 
thickness of the double fold of skin at the injection sites before and 72 hours after injection. 
The difference, in millimetres, between the first and second measurements constitutes the 
degree of reaction. ; 

The data were analysed and histograms and graphs prepared to illustrate (a) the percentage 
of animals giving different degrees of response to avian and mammalian tuberculin in the 
two areas, (b) variation in reactions in age groups, (c) influence of proximity of herds to 
woods and trees, (d) effect of altitude, (e) effect of geographical regions, (f) influence of “‘skin 
tuberculosis’’, (g) influence of sex, and (h) of some other factors. 

[These histograms and graphs were shown on slides and are not reproduced here. The 
conclusions arrived at as a result of this study were discussed by Dr. Paterson.] 


Frequency Distribution of Reactions 

This study indicated that the degree of non-specific reaction to mammalian tuberculin in 
the two counties was the same but the reaction to avian tuberculin differed significantly. If 
the non-specific response to mammalian tuberculin parallels the avian reaction then the 
avian agency must be more efficient in Cumberland than in Berkshire. 


Reactions of Age Groups 

When the mean reactions of animals in the samples were arranged according to age, some 
striking similarities and differences were revealed. 

(1) In both areas the response to mammalian tuberculin was always broadly parallel with 
that to avian tuberculin. 

(2) In Cumberland avian reactivity rose rapidly to a peak at 4 years of age with a slight 
downward trend to 10 years of age. In contrast, in Berkshire a much higher peak was 
reached by 3 years, the higher reactivity being significantly different at ages of 1, 2, 3 and 
4 years. 

(3) In Cumberland, the curve of reactivity to mammalian tuberculin slowly rose to a pe:k 
at 8 years of age. In Berkshire cattle, the curve of reactivity started below the Cumberland 
curve, rose above it to a maximum at 3 years, crossed below between 5 and 6 years of « ze 
and reached a minimum at 9 years. 

The curves for non-specific reactions to mammalian tuberculin suggest that either qua! y 
of the sensitizing agent or the mechanism producing sensitivity differs in the two areas. 


Proximity to Trees and Woods 

Smith (1955) has suggested that the incidence of non-specific reaction is higher in cattle | 
wooded regions than elsewhere and has related this to the presence of wood pigeons which : « 
known to harbour mycobacteria closely related to the avian tubercle bacillus. The gra} 
for Berkshire support this suggestion but in Cumberland this is not so and factors other th 
woodlands appear to be of greater influence. 


Effect of Altitude 
Increasing altitude appears to decrease the incidence of non-specific reactions. The eff +t 


being more marked in Cumberland with altitudes of 1,000 ft. and over, than in Berksh ¢ 
where altitudes rise to only 600 ft. 


orf 


~ w 








2 


lave | en 
‘ity cc ild 
', Aci 10- 
ntly ot 
larva of 
ccina: on 


t rea ily 
Otentiate 


ilin, it is 
ue, Miss 
ed from 
chenie”’, 
All herds 
‘aterson, 
contrast 
the two 
an PPD 

Injec- 
le of the 
vjection. 
utes the 


‘centage 
n in the 
lerds to 
of **skin 


e. The 


culin in 
tly. If 
nen the 


e, some 
el with 


a slight 
ak was 
,3 and 


a pe k 
yerland 
of zxze 


qual 'y 
iS. 


attle 
ich ; 
era} 
rth 


~wosn 


> effi +t 
‘ksh e 








3 Section of Comparative Medicine 255 


Effe.: of Geographical Regions within the Two Counties 

In Berkshire, except for a rather higher reactivity to avian tuberculin in the Windsor 
regic 1, there was little difference from area to area. In Cumberland there was a definite 
drop from the low-lying coastal land in the west to the higher areas in the east. Here 
altit..de and regional effects go together. The altitude effect, for some unknown reason, is 
mos: marked in calves. 


Skin Tuberculosis 

The incidence was about 1% in both counties. Tuberculin sensitivity appeared at an 
early age and was more marked to mammalian tuberculin at all ages. The highest sensitivity 
appcared at an earlier stage than the maximum incidence of the disease. 


Effect of Sex 

Male animals in Cumberland had a higher degree of reactivity to avian tuberculin than 
those in Berkshire, probably because in Cumberland bulls are kept at pasture, whereas in 
Berkshire they are usually housed. 


Other Factors Examined 
Neither the keeping of pigs or poultry on the farm, nor the breed of cattle appeared to have 
any marked influence on the incidence of non-specific reactivity. 


Conclusions 

The picture of non-specific reactivity to mammalian tuberculin in this study confirms that 
such reactions are usually linked to reactivity to avian tuberculin which is almost certainly 
caused by Mycobacterium tuberculosis var. avian or the related Mycobacterium johnei. The 
difference in the data from the two counties as revealed by the graphs may be an indication 
of the relative incidence of these two agents in these counties. The major factor determining 
the development of non-specific reactions appears to be contact with a warm-blooded host 
infected with and excreting mycobacterium. Little is known of the influence of route of 
infection or of the quantity and frequency of the infecting dose on the products of non- 
specific reactivity. There is little evidence that saprophytic or intermediate types of myco- 
bacteria are concerned; experimentally they can cause tuberculin sensitivity only when given 
in massive doses or in conjunction with an adjuvant substance. Organisms other than 
mycobacteria have been suspected only when a distinctive granulomatous type of lesion is 
produced (Paterson, 1956). 
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Dr. T. Francis Jarman (Medical Director, Mass Radiography Service, Welsh Regional 
Hospital Board): 
Tuberculin Testing in the Control of Tuberculosis 

hen Robert Koch discovered tuberculin in 1890 great hope was placed in its possible 
use ulness as a therapeutic agent, a hope which proved to be unjustified. Von Pirquet in 1906 
firs’ described its use to detect persons infected with the tubercle bacillus. 

1e use of tuberculin for this purpose has been of the very greatest importance in the 
co: ‘rol of tuberculosis. There are, at present, two ways in which it is used—diagnostically 
in idividuals and as an epidemiological technique in the study and control of tuberculosis 
in 1e community. Certain aspects of tuberculin testing have recently come much to the 
for and it is with these that I propose to deal in some detail. 
Th Reliability of the Test 

lyers (1946) declares that “as an epidemiological agent the test excels every other 
pr cedure” relative to tuberculosis. Meyer and others (1951) have shown that error in the 
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reading of the tests is very small. In the first survey in the Rhondda Fach, 1,228 tests ere 
read by two observers for qualitative results and in only one case was there any discrep ney 
in the readings (Jarman, 1953). 

Palmer and his associates (1950) first drew attention to the possibility of — on- 
specific reactions to human tuberculin. In recent years 43 million tests have been ca: “ied 
out under the direction of the World Health Organization and its Tuberculosis Rese rch 
Office. Their teams have paid particular attention of late to the problem of non-spe- ific, 
or false positive, reactions. It appeared to them that methods similar to those emp! :yed 
by the veterinarians for the purpose of separating cattle with specific and non-specific 
tuberculin sensitivity might be used in the study of non-specific sensitivity in man (WHO 
Tuberculosis Research Office, 1955). Discrepancies in the frequencies of weak-dose and 
strong-dose reactors to human tuberculin in different geographical areas suggested that 
persons with strong-dose reactions could be regarded as having non-specific sensitivity. A 
special TRO team tested more than 3,000 persons with serial doses of both human and avian 
PPD tuberculin corresponding to 1, 10, and 100 T.U. Results from these comparaztive 
tests indicated that the tuberculin sensitivity in the populations studied must be caused by 
different sensitizing agents. The low-degree seusitivity was brought out more effectively by 
avian tuberculin and the high-grade sensitivity by human tuberculin. However, those with 
high-grade sensitivity (i.e. those reacting to a small dose) can undoubtedly be regarded as 
having specific sensitivity caused by infection with virulent tubercle bacilli. Positive reactions 
to either 5 or 10 T.U..can, therefore, be regarded, for practical purposes, as specific positive 
reactions (WHO Tuberculosis Research Office, 1955). 

The need to develop a simple test which can be given by relatively untrained persons has 
led to the development of the multiple puncture test using undiluted Old Tuberculin (Heaf, 
1951). Comparisons have been made between this test and the intradermal Mantoux 
method (Jarman, 1953). This work and recent studies by Gillis and Stradling (1957) on 
double observer reading of the tests illustrate the difficulty of establishing the lowest category 
of reaction to this test which can be considered as positive and which is reproducible. Never- 
theless, the Heaf test has proved easy to administer and extremely valuable in practice and 
its use is increasing. Studies to compare the prevalence of positive reactors to the Heaf 
test in mass tuberculin testing with that obtained by using 5 T.U. by the intradermal technique 
might give useful information as to the possibility of non-specific reactions produced by the 
former. 


Mass Tuberculin Testing as a Reflection of Tuberculous Infectivity in a Community 

The percentage of positive reactors in different age groups presumably reflects the degree 
of tuberculous infectivity in a community and good evidence exists to support this. Recently, 
in the town of Monmouth the number of new cases of pulmonary tuberculosis notified rose 
sharply in excess of what was expected especially in the age group 15-20. A mass radio- 


9° 

; 

' 
7O}, ' 






@—e ALL SCHOOLS 


bo} O---9o RESIDENTIAL SCHOOLS 
&xXcCLUDED 





PERCENTAGE POSITIVE REAGTORS 








Fic. 1.—Results of tuberculin testin 
Age @4s678€§ Gon mvs w S 6 1 18 4 in Monmouth. 





























f 


tests ere 
IScrep ney 


of on- 
eN Ca’ “ied 
Rese ‘rch 
N-spe-. ific, 
emp! yed 
M-spccific 
an (WHO 
dose and 
Sted that 
tivity. A 
and avian 
mparitive 
paused by 
ctively by 
hose with 
zarded as 
reactions 
C positive 


rsons has 
in (Heaf, 
Mantoux 
1957) on 
category 
». Never- 
ctice and 
the Heaf 
echnique 
*d by the 


ie degree 
Recently, 
fied rose 
ss radio- 


estin 











§ Section of Comparative Medicine 257 


grap!.y survey of the total community type (Cochrane et al., 1952) was therefore carried out 
and *)°% of the population were X-rayed. The prevalence of active tuberculosis was highest 
in the age group 15-24, viz. 15 per 1,000 and this was to some extent reflected in the results 
of the overall tuberculin testing but became more evident when the residential schools were 
excluded (Abraham ef al., 1955) (Fig. 1). Tuberculin testing in the Calder Valley (Keidan 
et al.. 1952) when compared with that done in Leeds and in the Rhondda Fach shows how 
the excessive amount.of non-respiratory infection in the Calder Valley was reflected in the 
prevalence of positive reactors (Fig. 2). Griffith (1956) showed that 35% of children aged 
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| Fic. 2.—Results of tuberculin testing jin 
___ the Rhondda Fach compared with those of 
Ages es? ee one aw we 7 the Calder Valley and Leeds. 





5-13 from two schools in the docks area of Cardiff reacted positively to tuberculin testing 
whereas only 24% of children aged 12-13 from all other Cardiff schools were positive. The 
difference between these rates is reflected in the findings of mass radiography surveys in these 
districts (Welsh Regional Hospital Board, 1956). In the population of the docks area 8 new 
cases of pulmonary tuberculosis were discovered for every 1,000 persons examined in 
contrast to Cardiff where only 2 new cases were discovered for every 1,000 examined. 
Tuberculin testing can, then, be useful to ascertain the likely size of an existing tuberculosis 
problem, especially in relatively backward areas where mortality and prevalence are high. 
Beniamin (1955) has emphasized the importance of such survey techniques in India. In the 
mass tuberculin testing done during the International Tuberculosis Campaign the prevalence 
of positive reactors was used primarily for selecting persons for vaccination but the results 
also reflected the probable tuberculosis situations in the various countries. The frequency 
of positive reactors in the age group 7-14 years varied from 13% in Costa Rica to 75% in 
Hong Kong. The percentages were lowest in the American countries, highest in the Far 
Easi, and intermediate in the Near East and Africa. 

The results of repeated tuberculin testing in a community can be extremely useful as a 
mesure of progress in tuberculosis control and it is for this, amongst other reasons, that 
My rs et al. (1955) and Gedde-Dahl (1956) are opposed to the use of BCG in low prevalence 
are 5 such as Minnesota and certain regions in Norway. Myers and others (1955) have 
sho vn that tuberculin testing of grade school children once in ten years since 1926 has served 
as «1 accurate measure of the effectiveness of the tuberculosis control programme in Minne- 
apc is. In 1929, 47-3°% of the children reacted to tuberculin; in 1936, 18-9%; in 1944, 7-7%; 
anc in 1954, 3-9°%. The results of tuberculin testing in the two Rhondda Fach surveys also 
illu trate this (Jarman, 1955). At the time of the second survey the overall prevalence of 
inf’ ~tious pulmonary tuberculosis had been reduced to a greater extent than in a “control” 
val -y and this is shown in Figs. 3 and 4 and Table I. The results of follow-up testing in 
sch \ol children are shown in Tables II, III, IV and V. The most interesting feature in these 
tal 2s is the high rate of reversion amongst the school children in the Rhondda Fach as 
co: pared with the control valley. It would be interesting to know if such reversion has been 
ob =rved in cattle. 
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TABLE I.—STANDARDIZED PERCENTAGE OF PosITIVE TUBERCULIN REACTORS IN THE Four Surviys, 
BASED ON THE RESULTS FOR CHILDREN AGED 5 To 14 INCLUSIVE 


Survey Ist in 2nd in Ist in 2nd in 

Rhondda Rhondda control control 

Fach Fach valley valley 

Standardized percentage positive 24-6 18-4 20-2 18-2 


TABLE I[.—TUBERCULIN-TESTING OF SCHOOL CHILDREN—RHONDDA FACH. FOLLOW-UP OF THOSE 
MANTOUX-NEGATIVE IN 1950-1 
No. converted 
No. negative No. tested in negative to 


o/ 


Age in 1951 1950-1 both surveys positive conversion 
4- 908 697 37 53 
8- 865 571 42 74 
12-15 523 124 8 6-4 
Totals 2,296 1,392 (61% 87 6:3 


TABLE III.—TUBERCULIN-TESTING OF SCHOOL CHILDREN—RHONDDA FACH. FOLLOW-UP OF THOSE 


MANTOUX-POSITIVE IN 1950-1 
No. reverted 


No. positive No. tested in positive to 4 

Age in 1951 1950-1 both surveys negative reversion 
4. 131 94 18 19-1 
8- 269 181 27 14-9 
12-15 303 82 3 3-7 
Totals 703 357 (50%) 48 13-4 


m 


TABLE IV.—SKIN-TESTING RESULTS IN SCHOOL CHILDREN—CONTROL VALLEY FOLLOW-UP OF TH‘ 
NEGATIVE AT TIME OF FirsT SURVEY 


No. converted 


No. negative No. tested in negative to % 

Age in 1951 first survey both surveys positive conversio 
4- 285 162 6 3-7 
8- 561 291 28 9-6 
12-15 308 93 6 6°5 
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Totals 1,154 546 (47:3% 
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Tas. V.—SKIN-TESTING RESULTS IN SCHOOL CHILDREN—CONTROL VALLEY, 1954. FOLLOW-UP OF 
THOSE PostrIvE AT TIMES OF First SURVEY 
No. reverted 


No. positive No. tested in positive to 9 


ge in 1951 first survey both surveys negative reversion 
4- 31 20 1 5-0 
8- 159 88 2 233 
12-15 220 69 1 1-4 
Totals 410 177 (43-1 %) SF 2:2 


Tuberculin Testing as a Means of Detecting Source Cases 


MacDougall and others (1953) tuberculin tested 3,798 school children between the ages 
of 3 and 9 years and discovered one previously unknown case of active pulmonary tuberculosis 
for every 237 tests performed. During 1955-56 in the town of Barry, Glamorgan, 60% of 
the population were X-rayed by the Welsh Mass Radiography Service. This survey was 
combined with tuberculin testing of the infant school population, and house contacts of 
positive reactors were persuaded to attend the unit for X-ray examination (Thomas, 1956). 
One new case of active pulmonary tuberculosis was discovered amongst the 49 tuberculin- 
positive children and one from the 290 adult contacts who were X-rayed. This amounts to 
one new case of active pulmonary tuberculosis discovered amongst adult contacts for every 
1,404 tests carried out. The discovery, by radiography, of this one case amongst 397 adult 
contacts amounts to 2-5 cases per 1,000 examined, which is no more than the rate at which 
active cases are discovered by routine mass radiography. It would appear, therefore, that this 
was not a very profitable method of discovering new “‘source”’ cases in this town. Ritchie 
and others (1955), however, used this method in Belfast and found that the prevalence of 
active tuberculosis amongst adult contacts of tuberculin-positive children was three times 
as high as that amongst contacts of children who were tuberculin-negative. The usefulness 
of this case-finding method may be related to the overall prevalence of pulmonary tubercu- 
losis in the community. 

Tuberculin testing has been used as a method of discovering source cases by Gedde-Dahl 
(1952) in work which has become classical. He adopted the method of continuous testing 
of a whole community in the district of Kim, 100 miles north of Bergen between the years 
1937 and 1944. Wherever and whenever a negative reactor was found to have converted to 
positive a “‘tuberculosis situation” was deemed to exist and was intensively investigated until 
the source was discovered. From 272 persons who converted during the period of observa- 
tion 73 (26%) “intradomiciliary”’, 130 (48 %) “‘extradomiciliary” source cases were discovered 
and 70 (26%) could not be traced. This “tuberculin matriculation” technique is, however, 
applicable to small isolated rural communities rather than densely crowded urban industrial 
populations. 


Use of the Tuberculin Test in BCG Work 


In mass BCG vaccination programmes in 26 countries between 1951-1953 in the Inter- 
national Tuberculosis Campaign 43 million persons were tuberculin tested and 16 million 
vaccinated (WHO Tuberculosis Research Office, 1955). In all cases a single intradermal 
tuberculin test with 5 T.U. of PPD prepared at the Statens Seruminstitut, Copenhagen, was 
used as the initial test to separate the infected from those not infected and requiring BCG, 
The test was read at three to four days and a reaction of less than 5 mm. of induration was 
considered “negative”. BCG-induced tuberculin sensitivity is a problem of considerable 
thecretical and practical significance. A research programme has been designed by the 
U.S Public Health Service (1955) to find out whether the potency of the vaccine, size of the 
vaccinal lesion, and size of the post-vaccination intradermal tuberculin reaction are related 
to i duced immunity. Studies so far tend to show that immunity is not related to the size 
of te vaccinal lesion, as a large reaction can be produced by relatively impotent heat-killed 
BC , but that it is related to the size of the post-vaccination tuberculin reaction (Tuberculosis 
Pro ramme, Public Health Servize, U.S.A., 1955). A potent vaccine has been shown to 
pro uce allergy about as strong as that produced by natural infection which does not appear 
to \ ane after intradermal vaccination (WHO Tuberculosis Research Office, 1955). These 
finc ngs are obviously of the greatest importance, especially in areas of high prevalence, 


Use of the Tuberculin Test as a Method of Case Finding amongst Those Actually 
Tested and Found Positive 
EF pected immediate morbidity is greater in tuberculin-positive than in tuberculin-negative 
gro ps (Palmer and Shaw, 1953). This is especially true of recent converters. In the 
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Rhondda Fach survey the annual morbidity rate amongst children originally positive vas 
4-3 per 1,000 in contrast to 1-4 per 1,000 amongst those originally negative (Jarman, 1° 55), 
D’Arcy Hart and his colleagues (1956) have pointed out that in the Medical Rese rch 
Council’s BCG trials children with strong positive reactions at the outset were four t. nes 
more likely to develop tuberculosis in the next two to three years than those with \ eak 
reactions and one and a half times more likely to do so than those with negative reac ions 
who were left unvaccinated. 

Bentley (1955) regards the positive tuberculin reaction in very young children as of sup: -me 
diagnostic importance and attacks the conception that “infection but no disease has 
occurred”. He recommends that all infected children under 2 years of age should be given 
a course of PAS and INAH irrespective of the presence, absence, or extent of radioloy ical 
shadows and that antibiotics should be given at any age to recent converters. Noi all 
clinicians will agree with this; it is mentioned to give point to the contention that tuberculin 
sensitivity is a phenomenon which can have valuable diagnostic significance. 


Use of the Tuberculin Test for Limited Research Purposes 

Recently Carpenter and others (1956) have used the results of tuberculin testing in a 
community as one amongst other methods of assessing the tuberculous infectivity of pro- 
gressive massive fibrosis in coal-miners. This study showed that in homes where there is 
a man with PMF whose disease is progressing the percentage of Mantoux-positive children 
is unlikely to exceed by more than 10°% the proportion Mantoux-positive from comparable 
homes but without this possible risk of infection. Miller (1953) carried out a similar study 
relating to pottery workers and found that the incidence of positive reactors amongst those 
whom it seemed might be particularly exposed to infection from workers with tuberculo- 
coniosis was no greater than amongst those not so exposed. 

All the ways described in this paper in which tuberculin sensitivity in man has been used 
in the fight against pulmonary tuberculosis surely demonstrate that it is, and remains, a 
really formidable weapon in the hands of epidemiologists and clinicians alike. 
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Osteoid Osteoma of the Transverse Process of the Fifth Cervical Vertebra.—F. GODSALVE 
WarRD, F.R.CS. 

Peter F., aged 11 years. 

At the age of 8 years he presented with a year’s history of increasing pain in the neck 
which was rigid on examination. He was treated as a case of cervical caries with a 
Minerva plaster followed by a Robert Jones frame on account of subsequent spasm in the 
left hip. In January 1955 the lesion in the neck was explored and after removal of ivory 
hard bone a cherry red core was curetted which had the histological appearances of osteoid 
osteoma. The X-rays show the evolution of the tumour which had become painless by 
the time that the operation was done. 





Fic. 1.—29.12.53 Fic. 2.—10.12.54. 


The last comprehensive survey of osteoid osteoma was by Golding (1954) who reported 
178 cases from the literature of which 19 were in vertebre, and added 20 of his own 
including 2 more vertebral cases. Jackson (1953) had found 217 in the literature with 19, 
presumably the same 19, in vertebra, so the vertebral incidence is about | in 10 of all cases 
of osteoid osteoma. One of Jaffe’s (1935) original 5 cases was in the spinous process of C7. 

A special feature of some of the spinal cases has been the hypertrophic change in the 
adjacent joint first pointed out by Mary Sherman (1947) which may encroach upon the 
intervertebral foramen. One case in the vertebral arch of L2 reported by Fagerberg and 
Ruc.trém (1953) presented just like a “disc sciatica’? and Jackson’s (1953) case in the arch 
of 18 was diagnosed only at operation for a supposed neurofibroma of the 8th dorsal 
ner. root. The case reported by Campos (1946) in the spinous process of C4 was first 
diag iosed as tuberculous and had a mild leucocytosis and an E.S.R. raised to 33 mm. 
(We tergren) in the hour but tuberculosis was later disproved by a negative Mantoux test. 
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Two Cases of Sarcoidosis with Peripheral Joint Manifestation.—R. A. BREMNER, F.R.C S., 
for P. H. Newman, D.S.O., F.R.C.S. 

Case I.—C. F., male, aged 40. Electrical engineer. 

History.—First noticed swelling of the second toes of both feet in 1941, and a little | ter 
a discoloured swelling of his right cheek. Biopsy was carried out and a histolo; cal 
diagnosis of sarcoidosis made. Gold therapy was tried, but abandoned owing to the 
development of nephritis. 

Subsequently he remained fairly well, apart from a complaint of persistent cata rh, 
until 1950, when his fingers began to swell and become stiff. This has gradually , ro- 
gressed over the past five years; the patient says more rapidly recently. Two course: of 
deep X-ray therapy to the hands were tried in 1950 and again in 1955 without improvem- nt, 

The patient came under the care of the Middlesex Hospital in September 1956. [he 
main complaints then were of progressive swelling, stiffness, and clumsiness of his fingers, 
and of persistent catarrh, coupled with general malaise. 

On examination.—The hands showed soft fusiform swellings of the fingers and thumbs, 
although the right thumb was relatively little affected, of such extent that a fist could not 
be made with either hand, and fine movements of the fingers were seriously impaired 

X-rays: Hands and feet showed typical bone changes of sarcoid; chest showed typical 
hilar lymphadenopathy. 

Blood.—E.S.R. 8 mm. in first hour (Westergren). Hb 106% (15-4 grams%). W.B.C. 
4,900: differential count normal. Serum calcium 9-3 mg.%. Plasma phosphate 3-5 mg. °%. 
Total protein 8-3 grams% (albumin 4-1, globulin 4-2 grams%). Electrophoretic pattern 
normal. 

Blood urea 37 mg.%. Mantoux reaction negative. Renal investigations and barium 
meal revealed no abnormality. 

Biopsy of nasal mucosa positive for sarcoid. 

Treatment and progress.—Prednisolone in a dosage of 5 mg. q.i.d. had been given for 
two weeks with marked improvement in finger function. 

Case II.—T. P., aged 41. Electrical engineer. (Dr. Paul Strickland’s case.) 

History.—In 1948 a routine X-ray showed a bilateral hilar lung lesion suggestive of 
sarcoidosis. The patient was at that time symptom-free. In 1952 he developed a painful 
swelling of the proximal phalanx of the ring finger of his left hand, which gradually increased. 

X-ray of the hand showed typical sarcoid bone lesions. (These changes have not altered 
during four years of observation in spite of marked improvement in the clinical picture.) 

Blood: E.S.R. 5 mm. in first hour (Westergren). Serum calcium 10 mg.%. Total protein 
7-7 grams % (albumin 4-5, globulin 3-2 grams%). Electrophoretic pattern shows an increase 
in the alpha-2 fraction. Mantoux reaction negative. Kveim test positive. 

Biopsy of left axillary gland (1954) positive for sarcoid. 

Treatment and progress.—In 1954 a course of ACTH was given for six weeks with slight 
benefit. In 1955 skin lesions on the hands developed. Cortisone orally was given for 
twelve months with improvement in the range of finger movement and diminution of the 
swelling. Some fading of the skin plaques also took place. 

In June 1956 prednisolone in a dosage of 5 mg. q.i.d. was commenced with marked 
improvement. Reduced to 5 mg. t.d.s. on 1.8.56, and again to 5 mg. b.d. on 26.9.56. 

Present condition.—Slight thickening of the soft tissues of the ring finger of the left hand, 
and faded remnants of skin plaques are visible on the dorsum, but a good fist can be mazcle, 
and the maintenance dose of prednisolone, 5 mg. b.d., keeps up the good results. ‘he 
patient does full work at his previous employment. 


Lipoma Causing a Posterior Interosseous Nerve Lesion.—A. D. THom, M.B. (for R. H. 
MAUDSLEY, F.R.C.S.). 

Mrs. F., aged 47, a housewife, had since January 1956 noticed a progressive weakr’ss 
of extension of the right thumb and fingers with some aching down the lateral aspect of - he 
forearm. 

On examination (7.8.56).—There was an almost complete right posterior interosse: us 
nerve paralysis. There was } in. wasting of the forearm and no obvious sensory chang °s. 
There was a diffuse palpable swelling present in the outer aspect of the antecubital fo: a. 
There was no other relevant abnormality. 

Investigations.—X-ray of elbow showed a radiotranslucency resembling a gas bub! e, 
anterior to the neck of the radius. Blood and urine examinations normal. E.S.R. ‘2 
mm./first hour (Westergren). W.B.C. 8,800. Hb 86% = 12-8 grams %. 

A provisional differential diagnosis was made of: (1) Lipoma. (2) Neurofibroma. 

9.8.56: As the paralysis was progressing an exploratory operation was undertak 1 
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Thr ugh a Kocher’s incision the posterior interosseous nerve was found stretched across 
a fa‘cy mass deep to the supinator. The nerve was bluish in colour and appeared cystic 
and degenerate. 

O: reflexion of the supinator the mass appeared to be a lipoma closely applied to the 
head and neck of the radius and extending into the elbow-joint, where the mass was whiter 
and of a firmer consistence. On removing the mass the anterior surface of the neck of 
the radius was seen to be bare of periosteal covering and the rim of articular cartilage of 
the ead had been eroded. 

Histology.—Fibrolipoma. 

Progress.—Rapid progressive recovery of the paralysed muscles. 

Comment.—Peripheral nerve lesions due to lipomata are rare. In the 2 cases previously 
described in this area the lipoma lay in the substance of the supinator muscle (Campbell 
and Wulf, 1954; Richmond, 1953). 


ss 
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An Unusual Patella.—G. O. Tippett, F.R.C.S. 

A woman now aged 70, in 1940 fell on her left knee bruising it. She rested the knee for 
some weeks at home then resumed her employment as a part-time cleaner. Her knee 
has caused no trouble until the last few years when she considered that the patella had 
commenced to enlarge. 





Fic. 1. 


First seen June 1956; the patella was greatly enlarged, rough and irregular, nearly the 
size of an orange and fixed to the tibia so that the patella moved with the tibia in flexion. 
In spite of this she had a full range of movements and after a few physiotherapy treatments 
she had no pain and the power and function of the knee returned to normal. The X-ray 
showed gross enlargement of the patella with obvious old fragments of the original patella 
surrounded by a mass of new irregular bone formation suggesting an old comminuted 
fracture of the patella with much local hematoma formation which has slowly undergone 
Ossi'ication and moulded itself around the patella fragments (Fig. 1). 


Unc .agnosed Lesions of Both Tibie.—R. H. MeTCALFE, M.D., M.Chir., F.R.C.S. 

J.-S. Born 29.11.45. 

2.6.55: Presented with a history of three weeks’ pain and swelling in right knee. On 
exa iination knee was hot and slightly swollen but there was no fluid in the joint and 
mo ement was painless. X-ray: Increased density of upper epiphysis of right tibia, 
pro ably a form of osteochondritis (Ritter’s disease)}—may be a chronic inflammatory 
con ition. 

2 .7.55: No complaint. 100° function. 

| 8.55: Knee now definitely swollen; boy has a slight limp. Right upper tibial condyle 
ist ider. Control X-ray: no change (Fig. 1). Also pain in left knee. Right ankle and 
big oe. X-ray showed nothing abnormal. 











Fic. 3. A 


Fic. 4. 


19.8.55: Admitted Queen Mary’s Hospital for Children, Carshalton. 
function. 





test negative in all dilutions. E.S.R. 30 mm. in first hour (Westergren). 
bed with reduction of heat and swelling. 







Still no change in associated metaphysis (Fig. 2). 
19.12.55: Discharged home walking in right patten-ended caliper. 
15.3.56: Control X-ray: Commencing rarefaction of metaphysis up 







(Ritter’s disease). 
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Still has 1¢ 


22.8.55: X-ray: In addition to sclerosis of upper right tibial epiphysis, there 
abnormalities in lower poles of both patella suggestive of osteochondritis. Mant 


Treated on ti 


17.10.55: Walking in right patten-ended Thomas’s caliper with raised left boot. — 
11.11.55: Control X-ray: Similar sclerosis has appeared in upper left tibial epiph 


per end of | 


tibiz. This change supported diagnosis of bilateral osteochondritis upper tibial epip! 
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17 5.56: Control X-ray: Condition in upper end both tibiz slowly progressing. Half- 
inch iengthening right leg. Patten-ended caliper discarded. 

5.7 56: Control X-ray: Upper tibial epiphyses appear to be re-vascularizing. 

2.7.56: Control X-ray of knees: showed for first time an abnormality in right tibial 
shafi (Fig. 3). 

Diagnosis: Syphilis. W.R. of boy and both parents negative. 

14.9.56: Biopsy: Reticulosarcoma involving bone and periosteum. 

19.9.56: Discharged home walking normally. 

6.11.56: Case shown at Orthopedic Section, Royal Society of Medicine. The following 
possible diagnoses were made: 

(1) Dual pathology. (a@) Osteochondritis upper tibial epiphyses; (6) Sarcoma shaft 
right tibia. (2) Chronic low-grade infection. (3) Hodgkin’s disease (Sir Thomas 
Fairbank). (4) Neurofibromatosis. (5) Myelomatosis. (6) Secondary to parathyroid 
tumour. (7) Melorheostosis. 

14.11.56: Readmitted Queen Mary’s Hospital for Children, Carshalton. 

Blood count (16.11.56): Total W.B.C. 6,000. Neutrophils 59%, lymphocytes 32%, 
monocytes 8%, eosinophils 1%. Hemoglobin 82% (12-1 grams %). E.S.R. 49 mm. in 
first hour. 

Urine (15.11.56): Protein nil. Deposit: Amorphous phosphates. 

Blood chemistry (16.11.56): Alkaline phosphatase 22 units. Calcium 11-6 mg./100 ml. 
Inorganic phosphorus 15 units. Zinc sulphate flocculation 15 units. Electrophoretic 
analysis of the serum shows a marked increase in gamma globulin. The calcium and 
phosphorus are also elevated. Marrow biopsy from ilium (15.11.56): No evidence of 
myelomatosis or neoplasm. Blood culture (15.11.56): No growth after three weeks’ 
incubation. Right leg now one inch longer than left. Treated by three weeks’ intensive 
penicillin. 

11.12.56: E.S.R. 22 mm. in first hour. 

17.12.56: Control X-ray (Fig. 4A, 8) suggests consolidation of lesion of tibial shaft. 

Discharged home. Diagnosis still not known. 








Rotational Dislocation of Atlas on Axis.—F. G. St. CLAIR STRANGE, F.R.C.S. 
E. H., female, aged 21. Physical education student. 
17.7.56: During a rag the patient fell and hurt her neck. Admitted with head held fully 
rotated to right. Pain and tenderness of upper cervical muscles. No neurological signs. 
X-rays showed rotational dislocation of atlas on axis. No fracture seen. 
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Fic. 1.—X-ray showing lateral view of skull and atlas with almost exact antero- 
. posterior view of axis and remainder of cervical spine. Both superior articular 
ph: sis. facets of the axis can be seen devoid of corresponding atlantal articulations. 


reatment: A gentle manipulation without anesthetic, and head traction. 48 hours 
of | oth lat c: Plaster collar applied. 
oiph sis 7.9.56: Plaster removed. Felt collar supplied. 

5.10.56: Full range of movement present in neck. 
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Disorders of the Temporomandibular Joint.—J. L. HARRINGTON, L.R.C.P., M.R.CS., L..)S. 

An analysis of the clinical aspects of 260 cases of disorders of the temporomandit ‘lar 
joint reveal that one or more of the following symptoms may be present: (1) Clicking (2) 
Locking, (3) Pain. 

(1) Clicking.—This symptom when unaccompanied by locking or pain is of little sig ifi- 
cance and no treatment is usually necessary. It is often due to the anatomical shape oi the 
glenoid fossa and eminentia articularis which allows an asynchronous movement of the | ad 
of the condyle with the meniscus.  Self-inflicted trauma, such as yawning or biting | ard 
food substances, will often produce this symptom which will become resolved in a few cays 
with adequate rest of the joint. Should the patient complain of locking of the joint or pain, 
then attention must be given to faulty articulation of the teeth which is invariably presen. 

(2) Locking.—Limitation of movement may be severe and is often maximal on awakening; 
or slight when it may be accompanied by a swing of the mandible away from the affected 
joint on opening the mouth. This symptom is alleviated by correction of the dental 
abnormality. 

(3) Pain.—Two types of pain can be differentiated: the one occurring in the region of the 
joint and accompanied by local tenderness, or referred to any branch of the trigeminal nerve, 
while the other type manifests itself as a deep dull ache in the facial musculature. 

In the first type, the pain invariably occurs on the same side of the face to which the 
mandible moves on eccentric excursions. The essential factor is abnormal tooth contacts 
which cause deviation of the mandibular arch during its path of closure. Radiographically 
there may be no evidence of alteration or loss of joint space, but occasionally the condyle is 
forced posteriorly and there is then diminution of joint space between the condyle and the 
tympanic plate. 

Pain, however, has no direct relationship to this malposition, but is probably due to the 
stretching or torsion of the lateral ligaments and capsule around the joint (see Fig. 1). 
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Fic. 1.—Diagrams 1, 2, 3 illustrate varying tensions of the lateral ligament of the mandi! '¢ 
under normal masticating movements. Diagram 4 exhibits stress when abnormal dental conta s 
are present. Clinically tenderness can be palpated via the external auditory meatus or in the p °- 
auricular region. 


Treatment consists in the correction of the dental abnormality, when the painful symptor 3 
rapidly disappear. 

In the second type, the patient complains of a dull deep muscular ache. When the”pa 1 
is unilateral, the causative factor is usually abnormal tooth contacts. Not infrequent! 
however, there is loss of vertical height in occlusion due to loss of teeth or alveolar bo! 
when the pain is bilateral. This is noticeable in the masseter, digastric and anterior fibr. ; 
of the temporalis, which muscles may also be tender to palpation (Fig. 2). 
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Fic. 2.—a, A case of bilateral pain and tenderness in both masseter and digastric muscles due 
to loss of posterior teeth, resulting in the overclosure of the mandible. 8, Establishment of oro-facial 
harmony by insertion of dental prosthesis with relief of symptoms. 


Skeletal asymmetry may cause the mechanism of mastication to become inco-ordinated, 
and the line of occlusion may slope definitely from one side of the face to the other. This 
may produce similar signs and symptoms to those already described. 

Whether as a result of a skeletal abnormality or an acquired fault in occlusion, the muscles 
of mastication are hyper-activated as a result of the patient endeavouring to maintain some 
kind of functional mastication. This muscle hyper-activity will often lead to muscle fatigue 
which is characterized by deep pain and tenderness in the muscles of mastication. In these 
cases, localized pain around the temporomandibular joint may not be present. 

With this syndrome it has been found that the facial nerve may also be involved and, 
rarely, the muscles of facial expression may be affected with apparent facial nerve paresis. 
Electrical stimulation of the VII nerve, however, as it crosses the posterior border of the 
ascending ramus of the mandible, produces a greater excitation of these muscles compared 
with the normal side (in comparison with Bell’s palsy where the response may be diminished 
or absent). 

Correction of the dental disharmony reduces this increased excitation, relieves the pain, 
and within fourteen days of treatment both sides react equally to the same stimulus. 

It is considered that the deep pain and tenderness are the result of muscle fatigue and not 
of muscle spasm since electromyographic records taken of these cases do not show increased 
frequencies to the point indicating spasm, e.g. 200 per second. 

An explanation is at present impossible. There are definite links between all the branches 
of the facial nerve and corresponding branches of the trigeminal nerve, and the key to the 
invo!vement of both these nerves in the syndrome would appear to lie here. Whether these 
connexions contain fibres running from the facial to the trigeminal, vice versa or both ways, 
is uvknown. One possible thought is that occasionally throbbing is complained of with a 
severe pain in the joint, and it may be that the basic cause is a vascular one fired off by 
imp ilses from the temporomandibular joint which is innervated not only by somatic fibres 
but »y autonomic fibres also. Beyond this hypothesis it is not possible to go. 


Art! ogryposis Multiplex Congenita.—R. H. SEweLL, Ch.M. 

\' ale child, aged 2} years, the elder of two children, the younger being normal. Both 
pare ts show no abnormality nor is there any family history of skeletal or muscular disease. 

A birth, the deformities present were: 

(! Ulnar deviation and palmar flexion of the hands. 

(. Fixed extension deformities of the elbows and adduction deformities of both shoulders. 

(- There was a severe bilateral talipes equino-varus. 

T ¢ feet have been corrected with difficulty by manipulations and strapping and later, 
Der ; Browne splints. He walked at 18 months. Despite repeated manipulation and 
spli ting, the elbows remain in full extension. 

C ‘inions were sought on the future treatment of this child. The Meeting was of the 
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general opinion that no surgical treatment was advisable, at least at present, alth« ugh 
cases of successful Clarke’s transplant in older children with an adequate pectoralis mn jor 
were quoted. 





? Giant Cell Tumour of Neck of Radius.—R. H. V. HAFNer, F.R.C.S. 

W. O., aged 64. Paper maker. 

History.—Patient hurt his right elbow at work in April 1956. X-ray showed no bony 
injury but revealed a multilocular cystic tumour occupying the proximal end of the radius 
at the junction of the shaft and the neck (Fig. 1). The cyst was expanding the bone and 
contained small nuclei of bone. The differential diagnosis was thought to lie between the 
following: (1) Enchondroma. (2) Osteitis fibrosa cystica (localized). (3) Osteoclastcoma. 

The pain and stiffness of the elbow which had followed the injury rapidly subsided and ( 
within a few weeks the joint was clinically normal. 

Check X-ray of the right elbow taken in July 1956 showed no change from the previous 
films (Fig. 2). 








Fic. 1.—X-ray of elbow, postero-anterior view. — Fic. 2.—X-1ay of elbow, lateral view. 


The patient is doing a heavy job and is entirely free from symptoms. 

The questions before the Meeting were: (a) Diagnosis. (6) Should the tumour be 
excised because of the possibility of malignant change? 

Past history.—Nine years ago, the patient injured his right elbow and was said to have 
sustained a fracture of the head of the right radius. No records are available. 

A medico-legal point has arisen in this case because of the possibility that this cystic 
tumour had resulted from the injury nine years ago. 


Postscript (March 1957).—Patient at work and symptom-free. X-ray appearances «re 
unchanged.—R. H. V. H. 


Result of Removal of Right Lunate Bone (Semilunar) Eighteen Years Ago.—W. §. 
TUCKER, F.R.C.S. 

Male, aged 42. 

February 1938: Injured right wrist playing hockey. 

First seen on 1.4.38 with X-rays which showed dislocation of the lunate bone. 

As attempts at manipulative reduction failed, an open operation was performed and ‘ ie 
bone removed. 

Since then has been playing county hockey, hammer throwing and weight lifting. | ‘s 
full range of right wrist movement and only has an occasional twinge. 


The following cases were also shown: 
Sequelz of a Fractured Head of Radius.—G. O. Tippett, F.R.C.S. 
Non-union of Ulna.—J. H. MAyer, F.R.C.S. 
(1) Case Illustrating Use of Walking Caliper in Plaster Boot: Fracture of lower third of : ¢ 
right tibia and fibula. (2) Case Ilustrating Use of Home-made Removable Walk 
Caliper: Arthritis of the right knee-joint—unknown origin.—W. E. Tucker, F.R.C. 
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Section of Proctology 


President—RONALD W. RAVEN, O.B.E., T.D., F.R.C.S. 


[January 9, 1957] 


Carcinoma of Pelvic Colon. Secondary Deposit in Left Ureter Simulating a Primary Tumour. 
Left Hydronephrosis.—H. R. THompson, F.R.C.S. 
Mrs. E. S., aged 47. 
23.3.55: Laparotomy for acute bowel obstruction due to growth at pelvi-rectal junction. 
Transverse colostomy. 
1.4.55: Sigmoidoscopy and biopsy showed an infiltrating adenocarcinoma at 15 cm. 


7.4.55: Laparotomy.—“Growth infiltrating the abdominal wall, uterus and small intestine, 
and was considered inoperable.” Section of a hard nodule of tissue from the right broad 
ligament showed it to be adenocarcinoma. 

10.7.56: Patient remained well until readmitted to hospital with abdominal pain and 
vomiting which responded to colostomy wash-outs; the pain, however, persisted. 

22.8.56: First attended St. Mark’s Hospital as a thin, dehydrated, ketotic woman with a 
gross small bowel obstruction. Hiccoughing following continuous vomiting for fourteen 
days. 

Laparotomy.—Findings: (1) Obstruction due to matted coils of small intestine firmly 
adherent to growth in recto-sigmoid bowel. (2) No secondary deposits in the liver. (3) 
Solid tumours of right and left ovaries. (4) Rigid, distended appendix. (5) Left hydro- 
nephrosis with nodule in lumen of left ureter at pelvic brim. 


Operative procedure: (1) Resection of pelvic colon and upper rectum with 4 ft. of adherent 
small intestine. (2) Pan-hysterectomy with appendages. (3) Left nephrectomy for left 
hydronephrosis and hydro-ureter secondary to ureteric growth at pelvic brim. (4) End-to- 
end colo-rectal anastomosis. 

Stormy post-operative convalescence due to partial breakdown of anastomosis and pelvic 
abscess. Discharged eight weeks after operation. 

27.11.56: Readmitted. Stricture at anastomosis dilated. 

19.12.56: Intraperitoneal closure of colostomy. 

Pathological report.—**(1) Ulcerating constricting adeno- 
carcinoma of rectosigmoid. (2) Secondary deposits in both 
ovaries. (3) Secondary deposit in appendix. (4) The 
tumour in the ureter was a secondary deposit of adeno- 
carcinoma. There was permeation by adenocarcinoma of 
a moderately sized vein close to the tumour in the ureter. 
There was obvious invasion of veins in sections of the 
primary growth.” 

Comment.—The case is of interest for: (1) the urological 
aspect; (2) the prognosis and operability; (3) the diagnosis. 

(1) Urological aspect.—Most surgeons, on finding a left 
hydronephrosis and left hydroureter at operation for 
advanced carcinoma of the pelvic colon, would correctly 
assume this to be due to direct involvement of the ureter by 
the colon growth. This was the assumption in the case 
reported until it was found that the colon growth lifted easily 
off the ureter without dissection, revealing a hard nodule 
within the lumen of the ureter just below the pelvic brim. 
The nodule was about 2 cm. long and was apparently malig- 
nant tissue (Fig. 1). Was this an associated primary carcinoma 


Fic. 1.—Hemisected left kidney and ureter seen from behind, 
showing ureteric tumour—a secondary deposit of colonic 
adenocarcinoma. 
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of the ureter, or a secondary deposit from the primary colon growth, and, if so, wh: ¢ was 
its mode of spread to the ureter? 

Histological examination showed that the ureteric tumour was a deposit of colonic < jeno- 
carcinoma. From the ease of separation of the primary colon growth from the ureter a. d the 
appearance of the nodule and the ureter it is unlikely that the spread was by direct exte sion. 
A clue to the possible spread was provided by the finding of a peri-ureteric vein adjac ‘nt to 
the ureteric tumour filled with adenocarcinoma and it is suggested that the secondary c-posit 
developed in the lumen of the ureter from retrograde venous spread. 

Kontoff and Hershman (1954) reported a case of primary transitional cell carcino:na of 
the LEFT ureter being treated five months after a RIGHT hemicolectomy for carcinoma of the 
ascending colon. They stated that since Rayer (1841) in France first reported a cise of 
primary carcinoma of the ureter, there have been 312 such cases reported but that none of 
these cases was associated with another primary malignancy. 

The treatment of this urological complication arising during the resection of a carcinoma 
of the pelvic colon was a matter of expediency. As the right kidney and ureter were normal, 
it was considered that a left nephro-ureterectomy was preferable to reconstructive surgery 
as the operation had already lasted three and a half hours. 

(2) The prognosis and operability.—I think it is agreed that fixity of a growth as assessed at 
clinical examination should not condemn a patient as inoperable. Everyone is familiar 
with the growth that appears hopelessly fixed, clinically, being quite easily removed at 
operation and most give their patients the benefit of a trial dissection. If this fails.a colostomy 
should be performed and the case reviewed every three months. In larged fixed growths after 
a colostomy the patient usually enjoys a period of nine to twelve months of good health and 
during it the surgeon should elect to do a second laparotomy. Sometimes he will find that 
the case has become operable. 

Dukes (1949) refers to the paradoxical situation that beyond a certain limit in size, the larger 
the tumour the less likelihood there is of metastases and, presumably, the better the prognosis. 

Cooke (1956) discussed advanced carcinoma of the colon with emphasis on the inflam- 
matory factor. He gave examples of 14 cases of extended resections for carcinoma of the 
colon where both the quality and length of life were improved and extended in patients who 
might have been left as inoperable. 

(3) The diagnosis.—It is interesting that the patient was originally admitted to hospital 
in March 1955 suffering from an acute abdomen and diagnosed as appendicitis. Lapar- 
otomy, however, revealed a distended cecum and a large bowel obstruction due to a con- 
stricting growth in the pelvic colon. A distended cecum can simulate appendicitis, but 
seventeen months later the appendix was grossly pathological, it was removed, and on section 
its lumen was full of secondary adenocarcinoma. 


REFERENCES 
CookE, R. V. (1956) Ann. R. Coll. Surg., Engl., 18, 46. 
Dukes, C. E. (1949) Ann. R. Coll. Surg. Engl., 4, 91. 
KontorrF, H. A., and HERSHMAN, H. (1954) Amer. J. Surg., 87, 129. 
Rayer, P. (1841) Paris méd., 3, 699. 


**Weaver’s Bottom”? (Ischial Bursitis)—DAvip BAILey, M.Chir., F.R.C.S. (for IAN Topp, 
M.S., F.R.C.S.). 

History.—W. E. B., male, aged 70, attended St. Mark’s Hospital in September 1956. In 
1921 a right-sided ischial bursa was excised at St. George’s Hospital. He had remained well 
until August 1956 when he noticed a swelling in the left ischial region and a sinus devel: ved 
in the right-sided scar. Weaver’s bottom was diagnosed and X-rays demonstrated rar: ‘ac- 
tion of both ischial tuberosities with considerable irregular new bone formation. By 
November 1956 the left-sided bursitis became acute; patient transferred to Unive: sity 
College Hospital. 

Examination.—Right ischial region: Scar of previous operation with discharging sinus .nd 
recurrence of bursa. Left ischial region: Acutely inflamed bursa 7 cm. in diameter. 

Operation.—13.11.56: Left ischial bursa excised intact with ellipse of overlying skin. A 
hematoma formed; it was drained; healing was slow. 

_ Specimen.—Ovoid cyst 7 X 5 X 4 .cm.; wall thick (0:25-1 cm.) with polypoid project ns 
into lumen, which was filled with sterile, gelatinous, yellow fluid. “Chronic bursitis no 
evidence of tuberculosis”. 


_ Comment.—This condition is rare to-day and is usually attributed to trauma by prolor :ed 
sitting, &c. Rowing may have been an atiological factor in this case. 
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Intuss' ception of Appendix Simulating a Carcinoma of the Ce2cum.—FRANK Forty, F.R.C.S. 
M. |'., female, aged 61. 
His: ry.—Attacks of lower right colicky abdominal pain for one month, latterly with 
vomiting. Bowels acted normally; once loose, contained altered blood. 


On «xamination.—Mass in right iliac fossa, mobile, slightly tender but no guarding. 
Pre-operative diagnosis: Carcinoma of cecum with subacute intestinal obstruction. 


Opcration.—Mass in cecum; no enlarged lymph glands; no secondaries in liver. Right 
hemicolectomy. Uneventful recovery. 
Report (Fig. 1): The specimen consists of the terminal 5 cm. of ileum, the cecum, appendix 


and 21 cm. of colon. The appendix is intussuscepted into the cecum, and is grossly thickened. 
Its lumen is almost obliterated with cheesy material, but no tumour is seen. 





Fic. 1.—The operation specimen opened to show the intussuscepted appendix; 
ileo-cecal valve shown by rubber tube. 


Histology.—Section: No tumour, only the acute inflammatory changes associated with 
the intussusception, the muscle coats being particularly affected. 


Comment.—About 100 cases of intussusception of the appendix have been reported (Fraser, 
K., 1943, Brit. J. Surg., 31, 23). 


Atiology: Concretions, tumours, mucoceles, enlarged glands, worms, have been associated 
conditions. In many cases, as also in this case, no causative factor was found. 


Symptomatology: Intussusception of the appendix occurs at all ages. It runs a chronic 
course extending over weeks or months. Severe colicky pain and a palpable mass in the 
right iliac fossa are constant findings. In a minority blood or mucus is passed per rectum. 
An X-ray after a barium enema generally reveals a filling defect in the cecum. The usual 
diagnosis is acute appendicitis or carcinoma of the cecum. 


_Treatment.—Appendicectomy with or without preliminary reduction of the intussuscep- 
tion, or hemicolectomy if a growth is suspected—or if the intussusception has become 
compound and includes czecum, ileum or ascending colon. 


Stenosed Segment of Descending Colon Associated with Trauma.— RUPERT CorBETT, M.Chir. 

Specimen shown to the Section for diagnosis was the stenosed segment due to trauma or 
to an underlying condition such as regional colitis (Crohn’s disease). 

Mile, aged 36—labourer. 

17. .56: Fell from height of 14 ft. and admitted as an emergency with abdominal pain, 
atl ym. Had fracture of 8-9-10-11 left ribs and of left ilium. Abdominal pain persisted. 
At6 .m. glycerin suppositories gave a fecal result; no blood in motion or in urine. Left- 
sided pain persisted. Condition satisfactory. During night passed blood per rectum. 
Bloo: pressure 90/60. Given pethidine—improved. 

18.-.56: Much improved. Still blood per rectum. Urine clear. 

22. .56: Bleeding subsided. W.B.C. 21.000. Abdomen soft though tender on left side. 

30 .56: After eight days stools became offensive with pus. W.B.C. dropped to 6,000. 

7.£ 56: One week later improved; tender in left iliac fossa. Passed 2-3 motions daily. 

21. .56: Five weeks after admission: Anemic; Hb 76%; transfused. 

12 0.56: Eight weeks after admission. Discharged. Improved. Stools normal 
cons tency though narrow and ribbon-like. Bowels open 2 to 4 times daily. 





272 Proceedings of the Royal Society of Medicine 4 





Fic. 1. Fic. 2. 


X-rays: Barium enema showed free passage as far as cecum; descending colon was narrow 
(Fig. 1). 

8.11.56: Readmitted for operation. 

13.11.56: Resection of descending colon twelve weeks after injury. 12 in. of colon resected 
and end-to-end anastomosis. Specimen injected for blood supply (Fig. 2). Mid-colic and 
left colic arteries were tied. No rupture was detected. 

29.11.56: Discharged. 

21.12.56: X-rays—Bowel normal, five weeks after operation. 

I am indebted to Mr. J. D. Griffiths for the injection of the sigmoid. He has been working 
on the subject of blood supply to the colon. The resected sigmoid did not reveal any arterial 
block or damage. | think that the condition could have been caused by trauma, although the 
interval between it and the established diagnosis was about eight weeks. 


Pathological report (22.11.56).—-Macroscopic: The specimen of colon is 29 cm. in length 
after fixation, with the attached meso-colon and omentum adherent. The vessels had been 
injected with opaque blue dye. The colon is shrunken, its lumen is reduced throughout and 
its wall thickened due partly to folding of the muscularis. The mucosa is abnormal, but 
the lining is so discoloured that it is impossible to say whether ulceration is present or not. 


Histology: Sections of the colon showed inflammatory changes in all coats. The mucosa 
shows low-grade active chronic inflammation and there is evidence of extensive regener: ‘ion. 
No ulceration is apparent. The submucosa shows fibrosis and scarring—especially super- 
ficially where the fibres of the muscularis mucose are widely separated by fibrous tissue. 
There is fibrous thickening of the serous coat and occasional small groups of inflamm: tory 
cells in the outer part of the wall. In these sections there is no apparent abnormality «' the 
vascular supply. 

Seven lymph nodes from the meso-colon show only non-specific reactive changes. 

The appearances are somewhat suggestive of Crohn’s disease though proof of t's is 
lacking. 

In the discussion Mr. R. V. Cooke said he thought that the changes which had taken _ lace 
could be explained by a very extensive traumatic thrombosis of the bowel wall, subse went 
on a severe contusion. This is supported by the passage of blood and pus from the b wel. 
Subsequently fibrosis and narrowing of the lumen followed. 


Potassium-secreting Tumour of the Colon.—CyriL Coo.ina, F.R.C.S. and Davip Marr «CK, 
M.D. 

This title was given to a large villous tumour of the sigmoid colon because of the vast 

secretion of potassium associated with the lesion, which led to a serious deficit in the od) 
potassium. 
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A \-male, aged 35, attended the Gordon Hospital in 1947, complaining that{she, had been 
passi: : water through the rectum for five years but blood had been present only at the onset. 
The s’mptoms had started six months after a normal, but rapid, labour. 

Every morning she passed a loose motion mixed with fluid followed by a formed stool, and 
for th« rest of the day passed this watery fluid with every micturition. 

Sigmoidoscopy and barium enema at that time failed to reveal any evidence of tumour or 
vesic:! fistula and the diagnosis was mild colitis. Medical treatment and colonic lavage 
provided some improvement. The symptoms did not unduly worry her. 

In }955 she attended the Gordon Hospital, and was admitted for investigation under Mr. 
§. O. Aylett. For a month she had felt ill with vomiting and abdominal discomfort, and 
for four days no fecal matter had been passed. The rectal fluid continued to be poured out 
at 4-6 pints per day. 

Examination revealed a heavily loaded colon but a rectum containing only fluid. The 
clinical impression was that she had subacute intestinal obstruction. 


m.eq./I. mg./100 ml. 
Serum Serum 
sodium - im calcium -- 103 
potassium ., 2-2 Blood urea .. 97 
chlorides -- 80 
HOO, .. << oF 
During the first six days intravenous electrolytes were given as follows: 
Pints 
2N saline — ei 12-5 
N/5 saline and glucose. . 5 
KCI (40 m.eq./I.) ma 8 
M/6 sodium lactate... 2 


By mouth she received 144 grams of potassium citrate. It was found difficult to improve 
the serum electrolyte values in spite of this therapy. She complained of weakness and 
diplopia, and had episodes of tingling and numbness of the hands and occasional attacks of 
carpopedal spasms, a phenomenon which may occur during potassium replacement therapy 
with an existing low serum and total body potassium, yet a normal serum calcium (Fourman, 
1954). 

barium enema examination revealed a fluffy outline in the distal part of a long sigmoid 
colon and sigmoidoscopy showed a granulomatous polypoid mass at 15 cm. A left 
hemicolectomy was performed for a palpable tumour of the sigmoid colon (Fig. 1). This 





t 
} 


;. 1.—Macroscopic appearance of the villous tumour of the sigmoid colon removed 
by left hemicolectomy. 
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was examined by Dr. George Lumb who found an enormous encircling cauliflower tu.:our 
mass covering 11 cm. of colon but bounded by normal mucosa. Histological examin tion 
showed a papilliferous tumour with no evidence of malignancy but very active m :cus- 
secreting goblet cells present. 

Since removal of the tumour she is well and the serum electrolyte values have been no. mal. 

Gabriel (1952) pointed out the difficulty of diagnosis of these soft impalpable, pale turours 
but he considered that most of them would show some malignant change on serial sec.ion; 
a view endorsed by Swinton, Meissner and Soland (1955) who found such a change in 3: -4% 
of their series at the Lahey Clinic. On these grounds it would appear that a radical approach 
in treatment is justified, a view expressed by Mr. Gabriel and giving excellent results. 

In this case symptoms of electrolyte imbalance were present. It is known that severe 
fluid loss from the rectum as in gastro-enteritis may produce a similar condition, a piien- 
omenon not previously recorded in association with villous tumours. 

Electrolyte estimations of the simultaneously collected urine and rectal fluid on the third 
day after admission were: 


Urine Rectal fluid 

m.eq./I. m.eq,./I. 
Sodium 0°5 122 
Potassium .. 2:5 25 


The significant facts are: 
(1) The urine values approach the minimal possible level of both sodium and potassium 
which precludes potassium loss from other renal and steroid disorders. 


(2) If the rectal fluid were a simple transudate the sodium/potassium ratio should be 
comparable to that of the serum. 


(3) The tenfold increase in potassium over sodium values in this fluid can only be 
accounted for by selective reabsorption of sodium, urea, phosphate, chloride, calcium, 
phosphatases or by active secretion of potassium. It cannot be proved which occurred but 
as colonic mucosa is believed to secrete potassium under normal circumstances the vast 
increase in epithelial area in this tumour may account for this loss. 


(4) Chronic loss of potassium presumably occurred over thirteen years. Signs and 
symptoms developed following one month of intermittent nausea and vomiting which 
probably reduced the potassium intake and further upset the intake/output balance of 
potassium. 


(5) During potassium replacement therapy she developed tetany with full main d’accoucheur 
and Chvostek sign when the serum calcium and alkali reserve were normal. It was not 
relieved by calcium gluconate intravenously. 


(6) All the serum electrolyte abnormalities corrected themselves and remained normal 
after removal of the secreting tumour. 


REFERENCES 
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Section of Dermatology 
President—LoutIs FORMAN, M.D., F.R.C.P. 


[November 15, 1956] 





Tuberculous Glands with Skin Involvement. 
J. McMurray. M.D. 

\. W., aged 72. 

History.—Six months ago, following right-sided sore throat, he developed swelling of right 
pre-auricular region. Three months later the swelling discharged pus, and soon after the 
surrounding skin became inflamed and reddened. During the same period further glands 
around the angle of his jaw on the right side, adjacent neck and supraclavicular area were 
involved. Before being referred for dermatological advice it was thought that he was suffer- 
ing from a pyococcal infection and he was treated with Aureomycin ointment and intra- 
muscular penicillin. 


S. P. HaAtt-SmitH, M.D., M.R.C.P., and 


Examination.—The right cheek was covered by a diffuse erythematous papulo-pustular 
eruption. Over the pre-auricular area there was a prominent raised, infiltrated swelling; 
three discrete, cystic reddened swellings ran round angle of jaw; these have pointed and dis- 
charged pus. A palpable chain of glands extended from the right ear to right supraclavicular 
region. A small punctate ulcer could be observed between the anterior and posterior faucial 
pillars on the right side. 


Investigations (17.10.56).—Hb 16:1 grams % (109%). W.B.C. 11,000 (polys. 80°%, lymphos. 
12°, monos. 8%). 


Film: Red cells, leucocytes and platelets all appeared normal. 
E.S.R. (Wintrobe) 31 mm. in one hour. (Normal 0-9 mm.) 


26.10.56: Swab: A few pus cells and Gram-positive cocci seen. The culture gave a small 
growth of Staphylococcus aureus, coagulase +-ve. Sensitive to erythromycin and Chloro- 
mycetin; resistant to penicillin, Aureomycin, Terramycin and streptomycin. Mantoux test, 
0:1 c.c. 1/10,000 tuberculin: Positive (moderate reaction). 


Y-ray chest (15.10.56): Both costophrenic sulci clear. The heart and mediastinal shadows 
were normal and the lung fields clear. 


Beard hairs: No fungus or pathogenic yeast isolated. 


Biopsy of skin of right cheek, 17.10.56 (Dr. J. McMurray): This showed chronic inflam- 
matory reaction of tuberculous type. No acid-fast bacilli were seen. There was also a 
pyogenic inflammatory reaction. Culture of the skin lesions gave a pure growth of Staphylo- 
coccus aureus (coagulase -}ve). 

5.10.56: A lymph node in the upper right cervical group was removed. This showed a 
tuberculous reaction with acid-alcohol-fast bacilli in the lesions. There was moderate 
caeation. Appearances resembled those seen in primary lymph gland tuberculosis in 
chidren. Some weeks later a culture of pus from fluctuant swelling below the skin lesion 
ga’e a growth of tubercle bacilli. It is not possible, at the moment, to say whether this is 
a “uman or bovine type. 


omment.—The findings are consistent with a primary tuberculous complex arising from 
th right tonsil involving the right upper cervical lymph nodes. The explanation for the 
sk 1 lesion may lie in the probable lymph blockage with retrograde extension upwards from 
th infected lymph nodes. The localized skin ceedema may have rendered atypical the 
ap vearances of the skin tuberculosis and also increased the possibility of secondary infection 
by Staphylococcus aureus. 
ther possibilities, however, could be a primary senile tuberculosis either of right tonsil 
1 lymphatic gland involvement and spread upwards and downwards, or of right Jung with 
sp ead to hilum up the right paratracheal lymph glands and to involvement of right cervical 
gi up. This point may be clarified by subsequent investigation. 
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Dr. C. D. Calnan: I think the important thing in this case is the glands. The man is 72 ; nd 
Rich (1951), in his book on tuberculosis, mentions this senile variety of tubercle in which he 
ymptoms, signs, and the clinical course are different. Resistance to the organism changes in 
old age. I have seen a similar problem in an elderly patient with a big mass of glands at the nck, 
believed to be carcinomatous. At autopsy the mass was found to be tuberculous and, in additi »n, 
she showed other findings of senile tuberculosis with involvement of unusual organs such as the spleen. 


REFERENCE 
Ricn, A. R. (1951) The Pathogenesis of Tuberculosis. 2nd Edn. Oxford. 


PosTscriPT.—Iwo weeks after the patient was shown at the meeting (29.11.56) he dev cl- 
oped pyrexia, consolidation and probable collapse of the lower lobe of the left lung. It was 
thought by a consultant chest physician that he had active tuberculous glands in the medi:s- 
tinum, one of which had ulcerated into his left lower lobe bronchus. It was suggested that 
if this gland was situated behind the left auricle, it would not be seen on X-ray and would 
also explain the patient’s sudden development of auricular fibrillation. The patient’s general 
medical and skin condition has improved with streptomycin, PAS and isoniazid. At present 
he is reluctant to be admitted to hospital for further investigation.—S. P. H.-S. 


Acanthosis Nigricans.—P. J. HARE, M.D., M.R.C.P. 

Married woman aged 42. 

Gynecological history.—1938: Toxemia of pregnancy. Posterior occipital presentation, 
necessitating manual rotation and forceps delivery. 1943: Consulted gynecologist tor 
vaginal discharge: cervical erosion cauterized. 1950: Mild prolapse observed but cervix 
reported normal then and in 1954. 1956: Induration of cervix detected in August; cervical 
biopsy showed anaplastic carcinoma and radium was applied. Cervical lesion estimated at 
not more than one year’s duration. 


Dermatological history.—1942: Onset of discoloration of the skin of the sides of the neck 
and elbow folds. 1947: Seen by Dr. I. Martin-Scott who suggested a differential diagnosis 
of acanthosis nigricans or pseudoxanthoma elasticum. At that time the clinical changes 
consisted of tiny pigmented papules varying in colour from sand to deep brown, running in 
lines between the normal skin furrows of the axillz, elbow folds and the sides of the neck. 
There was no atrophy or telangiectasia. Mouth and vulva normal. Biopsy showed a 
lymphocytic infiltrate in the dermis, with pigmented melanophores and colloid blocks, 
forming tiny papules with a thinned epidermis. Dr. W. Freudenthal stated that the histo- 
logical features excluded the diagnoses suggested and that atrophic lichen planus seemed 
probable. At some time the likelihood of poikiloderma atrophicans vasculare must have 
been suggested and the case was shown with this diagnosis at the International Congress of 
Physicians in 1947. 

1956: The patient thinks that the skin condition remained unchanged until a few months 
before entering hospital for the radium treatment. Pigmentation then increased and spread 
to parts previously unaffected. At that time she felt well apart from backache and a vaginal 
discharge: she was not suffering from fatigue, loss of weight or abdominal symptoms. She 
is now going downhill rapidly. 

Examination.—The skin of the exposed parts is slightly dusky and both surfaces of the 
hands and fingers are horny. The palms show scattered pigmented spots but the palm 
creases are not pigmented. In the axill2 and umbilicus there are slightly warty sla‘e 
coloured patches. The sides of the neck and the folds of the elbows are pigmented. 7 
vulva is brownish-black and is crowded with closely set papules and warty growths. Af 
of the latter are scattered irregularly on the face, trunk and limbs. The roof of the mov: 
shows leukokeratosis. No pigmentation of the oral mucosa. 


Investigations.—Plasma electrolytes normal. 17-ketosteroid excretion 6°8 mg./twen \ 
four hours (normal). Blood pressure 140/86. Biopsy from skin of pubis (8.11.56): C: 
sistent with acanthosis nigricans. 


Discussion.—There is histological evidence that she had poikiloderma in 1947, but, w 
the exception of pigmentation, no changes characteristic of this disorder have appeared. 
she genuinely had poikiloderma, is there any significant connexion with the later developm: 
of acanthosis nigricans? 


Dr. R. M. B. MacKenna: She shows very well typical changes on the palms, a matter which n 
of the literature does not emphasize. It seems to me that when in doubt as regards lesions in 
armpits, if in the early stages one can find a velvety thickening of the palms, which proceeds to 
stage shown in this patient, it is a very considerable aid to diagnosis. I do not think this cha: : 
happens in all cases of acanthosis nigricans but when it occurs diagnosis is facilitated. 
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Necrvbiosis Lipoidica.—P. J. HARE, M.D., M.R.C.P. 

Married woman aged 43. 

Fa.nily history.—No diabetes mellitus. 

Past history.—Bronchiectasis since childhood. Lobectomy in 1949. Cough persists. 

History.—Skin lesions for two years. Tender red nodules have appeared on the thighs 
and shins. These become flattened and painless after some months. Varicose veins for 
years but no phlebitis. 

Examination.—Obese. B.P. 110/70. All peripheral pulses present and of good volume. 
Fundi normal. Varicose veins in both legs. No cedema or induration. 

On both shins there are confluent areas of redness with yellowish centres and a glazed 
telangiectatic surface. On the left shin there is also a more discrete area 4 cm. in diameter 
with the same general appearance but with a distinctly raised narrow border. On the left 
thigh there is a slightly raised tender red area about 3 cm. in diameter. 

Investigations.—Urine: no reducing substances. Fasting blood sugar and glucose 
tolerance test normal. Blood cholesterol 269 mg./100 ml. Mantoux test positive 1 : 1,000, 
negative 1 : 10,000. 

Plethysmography (legs): high resting rate of blood flow and normal response to ischemia. 

X-rays.—Limbs: no calcification of blood vessels. Chest: changes corresponding to 
results of right lower lobectomy. Lung fields otherwise normal. 

Biopsies.—{1) From a recent lesion: perivascular accumulations of histiocytes, epithelioid 
cells, giant cells of Langhans and foreign-body type, plasma cells and lymphocytes. No 
necrobiosis of connective tissue. Vessels normal. 

(2) From an old lesion: the same inflammatory changes to a lesser degree and with fewer 
giant cells. In addition there are large areas of necrobiosis with early fatty change: there 
is fibrosis and occlusion of small arteries. 

Two lesions have been treated by injecting hydrocortisone suspension into them, with 
cosmetic improvement. 

The case is shown because it suggests that the early stage of necrobiosis lipoidica is in- 
flammatory and not necrobiotic. Miescher’s “granulomatosis disciformis’” may in some 
instances represent this histological stage. Another point is the presence in the same patient 
of two types of mature lesion which have been thought characteristic of necrobiosis lipoidica 
in the diabetic and non-diabetic respectively. 

The following cases were also shown: 

Chronic (Edema of Hand—Feor Diagnosis.—Dr. W. D. FLETCHER and Dr. A. JARRETT. 

Tuberculoid Leprosy.—Dr. W. H. JopLinG (for Sir GEORGE McRoBeErRT). 

Recurrent Non-scarring Granuloma of Face for Diagnosis.—Dr. C. H. WuiTTLE, Dr. A. J. 
Rook, Dr. J. L. Morratt and Dr. R. A. Davis. 

Kerato-acanthoma of the Lower Lip (Red Margin).—Dr. C. H. WHITTLE and Dr. R. A. Davis. 

Pemphigoid.—Dr. M. WiTHAM (for Dr. W. N. GOLDSMITH). 

Dermatitis Herpetiformis.—Dr. W. FRAtN-BELL (for Dr. R. T. BRAIN). 

(1) Norwegian Scabies. (2) Familial Macular Pigmentation and Nerve Deafness in (a) 
Mother and Small Child, and (b) Unrelated Adult Male. (3) Acne Conglobata.—Dr. I. 
MARTIN-SCOTT. 

Ectopic Cutaneous Schistosomiasis.—Dr. H. HABer and Dr. J. Cow Ley. 

Ichthyosiform Erythroderma (Brocq).—Dr. H. WILSON and Dr. H. HABER. 

Disseminated Granuloma Annulare.—Dr. PETER SMITH. 


A paper on Chronic Liver Disease as a Cause of Pruritus was read by Dr. J. R. K. PREEDY. 








[December 20, 1956] 


Me!anosis.—D. I. WILLIAMS, F.R.C.P. 

G., aged 29. Occupation—shorthand typist. 

story.—In February 1954 she noticed brown patches on the forehead and cheeks. 
Sin = this time these have spread slightly on to the neck and pale areas have appeared within 
the srown patches. The condition becomes more obvious during the summer months and 
less noticeable in the winter. She has never taken arsenic in any form or used any prepara- 
tio: ; containing silver or mercury. She has continued to use her face powder and cream 
wit out any noticeable effect on the pigmentation. 

‘st history.—No previous skin trouble. Asthma in 1949—none recently. 
camination.—Scattered over the forehead, cheeks, and upper parts of the neck-there are 
are s of macular pigmentation, showing both a diffuse and follicular pattern. Intermingled 
wit : these pigmented patches are a number of rounded pale areas. 
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Investigations (right side of neck).—The section shows numerous chromatophores i:. the 
superficial layers of the corium carrying considerable amounts of melanin. There is a s ight 
incrcase of pigment in the basal layers of the epidermis. 

Treatment.—({1) 15-30% monobenzyl ether of hydroquinone in emulsifying ointmer: for 
one year, but little or no benefit, unless the pale areas interspersed in the pigment are die to 
the drug. (2) Ardena sun screen. 

Comment.—This patient shows a slightly unusual picture on the face of a diffuse and 
follicular pigmentation, present for two years. About a year ago white areas appeared in 
the pigmentation and have remained very much the same. The pigmentation is quite un- 
changed except for the white areas since I first saw her. 

I have no idea of the etiology and I do not know what one would call this apart irom 
melanosis. There is no mercury or silver in the section. We have not done patch tests with 
the cosmetics; she has continued to use the same cosmetics for the last two years. 

Postscript (January 1957).—Patch tests with cosmetics with and without exposure to 
sunlight were negative at forty-eight hours and there was no pigmentation after fourteen 
days. 


Dr. I. B. Sneddon: IT do not think Dr. Williams has excluded the possibility of cosmetics; I would 
have stopped her using cosmetic creams for a year. She can continue to use powder but I think 
it is the scent in the creams which causes this and it will take a year to fade. 

Dr. C. D. Calnan: This case is similar to one shown to me by Dr. P. D. Samman at St. John’s 
Hospital. When patch-tested she gave an eczematous patch to ‘the face cream but only produced 
melanosis on the face. 

_ Dr. H. Haber: I think the condition will stay a long time no matter what you do. The pigment 
lies within chromatophores and I cannot see how it can be removed by external remedies. Ii will 
take, I think, two to three years before any appreciable change will take place. 

Dr. I. Martin-Scott: I think it is important that she should avoid a// contact with scent. In a case 
of mine with deeper pigmentation involving the lower face and anterior aspect of the neck, the deep 
brown colour disappeared in eighteen months, when the woman ceased to use scented soap, powder 
and creams. 

Dr. J. R. Simpson: Is 15% to 30°% of the monobenzyl ether of hydroquinone used usually? 
T have found even 2-5% will produce a dermatitis. 

Dr. H. Wilson: The worst case I have ever seen was a woman who demonstrated beauty creams; 
her face became so bad that the firm no longer employed her. The rash gradually got better after 
she changed her job, but I think it took two years. 

Dr. F. Ray Bettley: Perhaps I could mention a woman whom I had in my ward because of this 
condition. She was using a well-known face-cream of a pinkish colour, containing eosin and some sort 
of safranine. When a patch test was done it gave negative results but it showed a sensitivity to u!tra- 
violet light. I did the same patch test on the remaining 9 patients in the ward, and 8 out of 10 
showed that this cream had the effect of producing a temporary light sensitivity in the test areca. 

Dr. Williams: I do not think this is the cosmetic type of pigmentation; the colour and the marked 
follicular reaction make me feel that it is different. I shall do patch tests, and shall tell her not 
to use make-up. 


Tuberculoid Leprosy.—E. N. M. JoHNsTON, M.B., M.R.C.P. (for H. J. WALLAcE, M.D., 
P.RC.P.) 

D. B., male, aged 20. Stucent. Siamese. 

History.—In November 1955 this patient noticed numbness and an eruption involving the 
skin of the outer side of the right ankle. He was seen by Dr. G. Hodgson, who foun: an 
anesthetic granulomatous lesion associated with thickening of the right lateral popl: eal 
nerve. A biopsy showed a chronic inflammatory reaction in the dermis, mainly loca! zed 
around the vessels and skin appendages. composed of lymphocytes and vacuolated reticu’ um 
cells. No acid-fast bacilli were seen. 

Lepromin test strongly positive. Chest X-ray—no evidence of lung lesion. 

Treatment.—A course of dapsone was started in April this year. The dose has | en 
gradually increased to 700 mg. weekly. There has been steady improvement. A rou aly 
triangular area of slightly scaling hypopigmented skin with peripheral superficial di) ted 
vessels remains. 


Dimorphous Leprosy.—E. N. M. JOHNSTON, M.B., M.R.C.P. (for H. J. WALLACE, M D., 
F.R.C.P.). 

N. H., male, aged 15. Anglo-Indian. 

History.—This boy has been in this country for three years. He previously reside in 

Madras. Three months ago he noticed a non-irritating rash on his legs with numbne: ol 

the right thigh. The rash has since spread to the arms, face and trunk. Nasal disch rge 

has been present for ten years. 
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E. amination.—Skin: A symmetrical eruption of bluish-red oval macules and plaques of 
varicus sizes are present on the above sites. The edges of many lesions are ill-defined. 
Patc es of hypopigmentation with anesthesia are present in some of the above macules, but 
not «!I lesions are anesthetic. Peripheral nerves: No significant enlargement. Chest X-ray: 
The ‘ung fields appear clear. Skin smear: Positive for acid-fast bacilli resembling M. lepre. 
Nase! scraping: No acid-fast bacilli. Histology: Changes of lepromatous leprosy with many 
acid-:ast bacilli are present. Lepromin test negative. 

Dr. W. H. Jopling: | would like to thank Dr. Wallace for asking me to say a few words about 
these patients. The first has a single lesion on one ankle which shows definite sensory loss, and, 
in addition, the common peroneal nerve is thickened. Such findings are pathognomonic of 
tuberculoid leprosy. The fact that no acid-fast bacilli can be demonstrated is of no importance 
for the diagnosis is made from clinical and histological evidence together with a strongly positive 
lepromin reaction. 

The second patient is more difficult to classify. At first sight one might diagnose lepromatous 
leprosy but I would place him in the borderline (dimorphous) group as some of the lesions are atypical 
in appearance and have sensory loss. His positive skin smears, negative nasal scraping and negative 
lepromin reaction are all in keeping with borderline leprosy. These patients have an unstable 
immunity and if untreated they tend to progress to the lepromatous type. A few remain borderline 
or develop features of the tuberculoid type. My impression is that this patient will progress to the 
lepromatous type and it is therefore important to commence treatment soon. 

With sulphone therapy the first patient will be cured within a matter of eighteen months but the 
second patient will require at least three years of treatment before skin smears become free from 
bacilli and it will be necessary to continue on a maintenance dose after that for at least five years, 
if not for life. This patient’s dosage of sulphone must be increased cautiously in the early stages 
for treatment in borderline leprosy is liable to precipitate a type of “‘reaction”’ characterized by 
swelling and redness of the lesions associated with rapidly developing neural damage. 


Atrophie Blanche.—R. H. MArRTEN, B.M., M.R.C.P. (for SYDNEY THOMSON, M.D., F.R.C.P.). 

J. L., male, aged 70. Retired. 

History.—He has suffered from chilblains on the hands, feet and ears every winter 
since childhood. In recent years they have tended to break down and ulcerate but have 
caused him little or no pain. For the past five to six years he has noticed marked Raynaud 
phenomena and last winter he developed gangrene of the left little finger and left second toe. 
The patient thinks that some of the scarring on the hands and feet has occurred at the sites 
of ulcerated chilblains. He has never suffered from intermittent claudication or chest pain, 
although in recent years he has become breathless on exertion. He has never had any 
X-ray treatment. 

Past history.—Red blotches on the palms as long as he can remember. Ten to eleven years 
ago an ulcer on the right heel treated by skin grafting. One year ago developed “blisters” 
on the left heel. 

Family history.—Several members of his family have suffered from chilblains. 

Examination.—On the backs of his fingers there are areas of atrophie blanche of 
varying sizes and shapes. In addition one or two of the lesions show small adherent 
keratoses. The skin over the terminal parts of the fingers is somewhat bound down but there 
is no true acrosclerosis. The palms of both hands are mottled and red and the left little 
finger shows loss of the distal two phalanges. On the dorsal aspects of the toes, feet and 
around the ankles there are similar patches of atrophie blanche. In addition, both feet show 
scattered dilated venules but no varicose veins; pitting eedema and some keratotic thickening 
over pressure points. Around the right ankle the skin is slightly pigmented while a small 
patcl) of dry gangrene is present on the left fourth toe. All the pulses in the lower limbs can 
be feit except the right dorsalis pedis which is absent. Blood pressure 210/110; no signs of 
heart failure. The nervous system is normal although the soles of both feet are hyper- 
sensi!ive to touch and sweating is more marked on the right side. 

In estigations Hemoglobin 98%; E.S.R. 25 mm. in the first hour (Wintrobe); blood 
urea 21 mg.%; blood W.R. negative; liver function tests normal; plasma proteins 6°45, 
albu ain 4-65, globulin 1-8 grams %; no cryoglobulins found. Urine normal. Chest 
X-ra’: Aortic arch is slightly wide but the heart shows no appreciable enlargement. X-ray 
of h nds: No abnormality except deformity of the left little finger. No calcification or 
eros’ »n seen. 

Tr atment.—Priscol 25 mg. three times a day to 50 mg. four times a day with some 
Subj: *tive improvement. 


Ti » following cases were also shown: 
(1) | yrle’s Disease. (2) Case for Diagnosis: Long-standing Dermatitis Clinically Like 
‘emphigus Foliaceous.—Dr. D. I. WILLIAMs. 
Syri vocystadenoma.—Dr. R. H. MARTEN (for Dr. D. I. WILLIAMs). 
Blue Nevus.—Dr. R. H. MARTEN (for Dr. SYDNEY THOMSON). 
Mac 0-ulcus Perstans (Castellani).—Dr. E. LipmMAN COHEN. 
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Section of Neurology 
President—D. W. C. NORTHFIELD, M.S., F.R.C.S. 


[November 1, 1956] 


MEETING AT THE NATIONAL HOSPITAL FOR NERVOUS DISEASES, QUEEN SQUARE, 
LONDON 


THE following cases were shown: 

Clivus Chordoma Presenting with Wasting of the Tongue.—Dr. F. E. Dreiruss (for Dr. 
MICHAEL KREMER). 

Ocular Myopathy.—Dr. ANTHONY Coapy (for Dr. Eric C. O. JEWESBURY). 

Basal Arachnoiditis Following Tuberculous Meningitis.—Dr. C. J. EArt (for Dr. E. ARNOLD 
CARMICHAEL). 

Abnormal Contraction in Triceps Muscles, Associated with Oleogranuloma Resulting from 
Penicillin Injections—Mr. P. C. Carey (for Mr. HARVEY JACKSON). 

Colloid Cyst of the Third Ventricle Presenting with Dementia.—Mr. JoHN HANKINSON (for 
Dr. DENIS BRINTON and Mr. WyLiE McKIssock). 

Encephalopathy with ‘‘Myoclonus’’.—-Dr. P. KyNASTON THOMAS (for Dr. MICHAEL KREMER). 

(1) Extensive Right Parietal Angioma with Cirsoid Aneurysm of the Scalp Associated with an 
Aneurysm of the Basilar Artery. (2) Left Frontal Angioma Together with Aneurysm on 
the Anterior Communicating Artery Successfully Treated at One Operation.—Dr. L. J. 
Hurwitz (for Dr. MICHAEL KREMER). 

Aqueduct Stenosis—Chronic Arachnoiditis—Dr. G. F. Swann (for Dr. J. HAMILTON 
PATERSON). 

Hansen’s Disease.—Dr. PETER EBELING (for Dr. J. PURDON MARTIN). 


[December 6, 1956] 


DISCUSSION ON THE EARLY MANAGEMENT OF SUBARACHNOID 
HAMORRHAGE 


Dr. J. MacDonald Holmes (Staffordshire General Infirmary and Midiand Centre for 
Neurosurgery): 

My contribution is to present the experience and conclusions of a general physician in a 
provincial non-teaching hospital concerning what I prefer to call spontaneous intracranial 
hemorrhage, as subarachnoid hemorrhage is commonly accompanied by intracerebral 
bleeding and the distinction between the two is an arbitrary one. 

Spontaneous intracranial hemorrhage is one of the most common and most rapidly lethal 
neurological emergencies encountered in the medical wards of a general hospital and it is 
generally acknowledged that the mortality in cases managed conservatively is in the region 
of 50%-60%. It is difficult to obtain accurate figures of the number of cases occurring 
anvually in this country, but a reasonable estimate is probably between 4,000 and 5,000. 
At present only a small ‘proportion of these are seen in the early and most dangerous stage of 
the r illness by neurologists and neurosurgeons. 
am convinced that surgery in suitable cases is the only treatment which has much to 
off - in reducing the high mortality of conservative management, which is indicated in 
Ta’ 'e I, compiled from reviews in recent literature. 

| would be impossible for neurosurgeons to assess, let alone treat, more than a small 
fra ‘ion of the cases which are admitted every day to the hospitals of this country. Ideally, 
all cases should be admitted to neurosurgical units, but it is improbable that this will be 
att :nable on a nation-wide scale for some time to come. Surgery undertaken as an emergency 
me sure for intracranial hemorrhage necessarily carries a high mortality. This cannot 
fai y be compared with that of comparatively safe elective surgery undertaken during the 
ph se of recovery, which has given rise to unduly encouraging mortality figures. This has 
lec nany people to say that conservative treatment is preferable at all stages of the illness, but 
Ic not hold this view and would like to have the support of a neurosurgeon’s opinion in all 
ca s during the acute phase. This is not always available and it is therefore all the more 


> 





PRIL 







































282 


Authors 
Taylor and 

Whitfield 
Magee 
Hamby 
Hyland... 
Ask-Upmark 

and Ingvar 

Mount 
Walton 
Wolfe 
Present series 


treatment. 


reviews. 


1-2 
2-3 
3-4 
4-5 
5-6 
6-7 
7-8 

11-12 

13-14 

14-15 




























TaBLe III.—DURATION OF FOLLOW-UP OF 
57 Survivors OF INITIAL H&MORRHAGE 


Period in years 
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TABLE I.—MortTALITY RATES OF SUBARACHNOID H4Mo- 
RRHAGE AS GIVEN IN REVIEWS OF CASES TREATED CON- 


SERVATIVELY 
Percentage 
Percentage survivors 
No. of initial dying of 
Date cases mortality recurrence 
1936 81 63 
1943 150 56 
1948 130 52 22 
1950 191 53 21 
1950 138 28 23 
1951 752 48 
1952 312 45 20 
1953 93 56 
100 43 14 


TABLE 


TABLE II, — INTERVAL BEF 


DEATH FROM LATE RECURRE.< 


IN THE PRESENT SERIES 
8 of the 57 survivors of the in: 
illness died of recurrences du 
the fifteen-year period of foll 
up. This gives a total morta 


x 
tes] 


al 
ig 
Ve 


ty 


of 51% and a mortality from 


recurrences in the survivors 
14%. 
Period in years Number of cases 
Less than l 
one year 


1-2 2 

2-3 1, after a fourt) 
currence 

3-4 2, one after a 
recurrence 

45 


1 
1] 1 


Tables II, III, IV, V and VI analyse briefly the data obtained from the 100 cases: 


IV.—INTERVAL BETWEEN ONSET 


of 


> 


Te- 


third 


important that general physicians, and particularly those in hospitals without a neuro- 
surgical department, should have a knowledge of the essential methods of management and 
investigation of these cases, and be able to select those which are suitable for surgical 


I have based my own views in the first place on a series of 100 consecutive cases seen during 
the fifteen years 1936-1951 and followed up during that period. 
wrongly, all cases of rapid or sudden death in elderly hypertensive or arteriosclerotic patients, 
The distinction between primary intracerebral hemorrhage and subarachnoid hemorrhage 
is clinically difficult and often artificial, but I was concerned more with the results of con- 
servative management than the incidence of causes of bleeding. 

By conservative management I mean rest in bed for at least one month, with good nursing 
care and all that it implies; attention to the bowels, bladder and skin, the prevention of 
dehydration, the judicious use of sedatives, antibiotics and sulphonamides, and cautious 
lumbar puncture to relieve headache. 

This uniformity of management has not produced any remarkable lowering of the mortality 
in my cases during the initial stages of the illness, when compared with other published series 
shown in Table I, but the mortality from late recurrence is lower than that given in most 


I have excluded, perhaps 


OF 


HA4MORRHAGE AND DEATH IN CASES DyinG 


Number of cases IN HosPITAL 

15 Evidence of 
10 Number recurrence 
5 Interval of cases of bleeding 
5 Less than 24 hours 14 0 

7 Up to one week .. 8 4 

3 1-2 weeks. . 15 12 

2 2-6 weeks. . 6 6 

1 

5 

4 


TABLE 


Internal carotid aneurysms 
Middle cerebral aneurysms : 
Posterior communicating aneurysms 


Intracerebral hemorrhage, no aneurysm found - 


Angiomatous malformations, one cerebellar, 


V.—LEsions FOUND AT NECROPSY IN 35 CASES 
Anterior cerebral and anterior communicating aneurysms 





10 
2 
12 
4 
4 
2 


one parietal 


Subacute bacterial endocarditis with multiple miliary spectaaeiaees 


and intracerebral hemorrhage. . 


In one case polycystic kidneys and a large aneurysm “of the 
abdominal aorta were found. Six small aneurysms were found on 


the right middle cerebral artery. 


In one case there were two aneurysms in the left middle cerebral 


distribution, onc_of which had ruptured. 


Large intracerebral clots were found in 12 cases, but some clot 


formation was present in all the cases examined at necropsy. 
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TABLE VI.—Factors INFLUENCING THE PROGNOSIS IN 100 CASES TREATED 
CONSERVATIVELY 

43 57 

fatal cases survivors 
Arterial hypertension (B.P. over 160 mm. systolic) .. 16 11 
Coma at onset ea 24 9 
Recurrence of bleeding during period i in hospital ca 22 4 
Previous history suggesting subarachnoid hemorrhage 2 0 


( of the survivors had permanent neurological disabilities and of these 2 died within a 
year « of further hemorrhage. 4 patients were completely disabled by hemiplegia. 3 patients 
were completely disabled by dementia. All the other survivors were able to work 
to some extent. 4 were dysphasic, 3 had a III nerve palsy, 2 had a VI nerve palsy, 2 had a visual 
field defect and 2 were epileptic. 

Since 1951, I have collected a further consecutive series of 79 patients, but up to now few 
of these have been followed up, so I do not know how many have died of recurrent hemo- 
rrhage after leaving hospital. Some of these patients have been treated conservatively as 
before, some have been treated with hypotensive drugs in addition, whether hypertension 
was present or not, and some have been treated by surgical measures. Angiography has 
been used as a diagnostic aid in 37, or nearly half of these cases, and is absolutely essential 
if surgical treatment is to be considered. There has been much controversy as to whether 
angiography should be done in the early stages of the illness because of the risk of aggravating 
arterial spasm, but I am not convinced that the risk is a great one. If the condition of the 
patient is desperate I prefer to perform angiography soon after admission to hospital if it 
seems that on general clinical grounds surgery will be possible. 

Table VII gives a brief analysis of this later group of 79 cases. 


TABLE VII 
Total number of cases... ~ 79 
Total deaths during period in hospital « si 25 
Mortality for all cases “a oe re 316% 
Cases treated surgically .. ie a oa 17, with 4 deaths 
Surgical mortality .. i a 23-5 
Cases treated with hypotensive drugs ; 30, with 9 deaths 
Mortality in group treated with hy potensive drugs 30% 
Cases treated conservatively as before .. $2 32, with 12 deaths 
Mortality in group treated conservatively os 37-5% 
Angiography performed .. ee - a 37 
Angiography failed ae ae e io 2 


| have classified my 100 cases into four broad groups. 

Group | includes fatal cases in which there is a rapid development of mid-brain or medull- 
ary compression from massive intracranial hemorrhage, causing death in less than twenty- 
four hours. Treatment of any kind is useless in this type of case, of which there were 14 in 
the group of 43 fatal cases. 

Group 2 includes cases in which there is a slower development of brain-stem compression, 
with gradually increasing stupor and neurological signs.. In this group death occurs in from 
two to three days up to a fortnight after the onset, and there may or may not be clear-cut 
evidence of recurrent hemorrhage. This type of case is the most important in which to 
consider surgical treatment and I think all should be investigated by angiography with the 
minimum of delay. There were 23 cases of this type in the 43 fatal cases. Also included in 
this group are those cases in which the symptoms simulate those of a cerebral tumour or 
abscess rather than hemorrhage; there is no very abrupt onset and the changes in the 
cererospinal fluid may be equivocal and may not at first suggest that bleeding has taken 
place. There were three-examples of this ‘“‘pseudotumour” syndrome in the series. 

Croup 3 includes cases in which there is an interval of recovery from the initial hemorrhage, 
foll wed by a fatal recurrence during the period in hospital. This happened in 6 cases of the 
43 . nd it is probable that surgery undertaken in the quiescent period would save some of these 
cas 

( -oup 4 includes cases of undoubted hemorrhage without loss of consciousness or only 
trai sient loss at the onset, progressing to complete recovery, or left with some neurological 
dis: vility. There were only 8 deaths from late recurrent bleeding in the 57 survivors in this 
gro p and I think that surgery need not be considered when some months have elapsed since 
the .cute stage. 

| isin Groups 3 and 4 that decision between surgery and conservative management is most 
dif sult. Generalization is impossible and the decision must be made on the individual 
cas after careful assessment in consultation with the surgeon, and this must include bilateral 
ca: tid angiography with carotid compression on the side of the lesion, when one is found, 
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to determine the adequacy of the collateral circulation through the circle of Willis. V : 
bleeding does recur at an early stage there is no doubt that surgery should be undert 
whenever possible. 

To summarize, surgery should be considered at an early stage in the manageme: 
spontaneous intracranial hemorrhage with the exception of patients who are moribund \ 
admitted to hospital, or whose general physical condition or age makes them unfit 
operation. The need for surgery will be the most urgent in those cases I have include | i 
Group 2, with gradually increasing intracranial pressure due to large intracerebral clo 
early recurrence of bleeding. The need for surgery is less insistent in those who are recc . 
ing, but again becomes urgent if bleeding recurs. My personal experience has not s 
enabled me to decide whether elective surgery in recovered cases is of greater value 
conservative treatment. 

I would like to mention very briefly one case, clearly falling into Group 2, in which an 
emergency operation certainly saved the patient’s life, and considering the site and na‘ure 
of the lesion, produced a result which was satisfying beyond all expectations. 

The patient was a woman aged 38, a physiotherapist, whom I saw on 8.12.55. She had had two 
very slight attacks of subarachnoid bleeding during the previous five weeks and five days before 
had a further severe hemorrhage with the development of an almost complete left hemiplegia. 
She was semi-stuporous with occasional Cheyne-Stokes respiration. Bilateral papilleedema was 
present. She was transferred to the Midland Centre for Neurosurgery and a right carotid angio- 
gram showed a loculated middle cerebral aneurysm arising from the region of the first branch of the 
right middle cerebral artery. Displacement of the vessels suggested the presence of a large intra- 
temporal hematoma. An exploratory craniotomy was done the same evening by Mr. R. C. 
Connolly, who aspirated 80-100 c.c. of clot from the right temporal lobe. The aneurysm was 
seen to arise from the main stem of the middle cerebral artery and was so extremely thin-walled, 
that it was excised together with the portion of middle cerebral artery from which it arose. After a 
stormy convalescence this patient made an extremely good recovery, with hardly any trace of left 
hemiplegia. Her only disability is a left homonymous hemianopia, but this has not prevented her 
from being appointed as a director of physiotherapy. Post-operative angiograms show that the 
right middle cerebral artery is completely interrupted shortly above its origin. 
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Dr. R. A. Henson (Neurological Department of The London Hospital and Maida Vale 
Hospital for Nervous Diseases): 

Subarachnoid bleeding is a frequent concomitant of apoplexy, either as a result of ex- 
tension of intraventricular hemorrhage, or, more rarely, from direct rupture into the sub- 
arachnoid space. Such cases of primary cerebral hemorrhage have been excluded from 
consideration in this communication. This is in some ways illogical as I have included a 
number of cases of cerebral angioma and tumour in my series, and in a few of these the 
hemorrhage was primarily intracerebral or intraventricular: however, it is clearly necessary 
to include vascular hamartomas in the discussion, while the clinical picture in the tumours 
was apparently that of subarachnoid hemorrhage, and this must explain my inconsistency. 
Secondly, this is not a discussion on the treatment of cerebral aneurysms and angiomas: ‘he 
cause of bleeding is unknown in about one-half of my cases. 

The diagnosis of subarachnoid hemorrhage rarely causes difficulty: it is less easy to be 
certain that the bleeding is not originally intraventricular in some patients. The collect 
of the cerebrospinal fluid specimens in three separate tubes is a useful routine for the exclus 
of the traumatic tap. It is sometimes difficult to decide just when the hemorrhage 
occurred and how many bleeds there have been in any one patient. Complaints of heada:! 
are often made over a period of some days before the obvious hemorrhage occurs, and tl 
episodes may indicate minor degrees of bleeding. Similarly there may be difficulty i 
diagnosing recurrences when the patient is in hospital, particularly in the comatose pati: 

In my experience minor degrees of hemorrhage are uncommon in patients with demonstre » 
aneurysms. Small bleeds may be due to cerebral angioma, neoplasm or even blood dyscra 
but more frequently they occur in patients in whom investigation reveals no cause for 
bleeding. Small repeated bleeds are again rather characteristic of angiomas, and they <¢ 3 
complicate the course of various neoplasms. Croft and I have recently drawn attentior : 
the need for recognizing those patients in whom the subarachnoid hemorrhage is spina 
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origi (Henson and Croft, 1956). The onset with sudden pain in the back is easily discerned, 
prov jing that early intracranial extension has not provoked cerebral disturbances, including 
impa rment or loss of consciousness. 

Tavle I shows the causes of subarachnoid hemorrhage in an unselected series of 137 


TABLE I TABLE IT.—AGE SCATTER OF PATIENTS WITH 
The !ondon Hospital Whipps Cross series— ANEURYSMS AND ANGIOMAS 
series—100 cases 137 cases (Age at Onset of Subarachnoid 
Cause known 55 Cause known 65 (47%) Hemorrhage) 
Aneurysms i Aneurysms —— Aneurysms _ The London 
Mycotic aneurysm Mycotic aneurysm 1 The Hospital 
Cerebral angiomas 1 Cerebral angioma 1 Whipps London cerebral 
Spina! angiomas. . Spinal angioma .. 1 Cross Hospital angiomas 
Blood diseases .. Arteriosclerotic 1 
Neoplasms - aneurysms 
Blood diseases 
Neoplasms 
Other causes 


34 15 
patients seen at Whipps Cross Hospital, and in 100 selected patients admitted to The London 
Hospital under the care of Sir Russell Brain or myself. There is no doubt that congenital 
cerebral aneurysm is the commonest cause. The diagnosis of aneurysm has to be made on 
probabilities as a rule; characteristic localizing signs are comparatively rare in an unselected 
group. Age is no barrier to the diagnosis. Post-mortem studies were done on 13 patients 
dying over the age of 70, at Whipps Cross Hospital, and in 8 of these the cause was a con- 
genital aneurysm. Table II shows the age scatter at the time of the first hemorrhage in 
patients with proven angiomas or aneurysms. There were 46 patients with hypertension, 
the diastolic pressure being 100 mm. of Hg or more, in the unselected series, and 26 died. 
Post-mortem examinations were carried out in 22 of these cases and revealed congenital 
aneurysms in 16. The disparity in the number of angiomas in the two series is probably 
accounted for by case selection and different age scatter. In the series of 15 angiomas seen 
at The London Hospital the clinical picture was sufficiently clear to allow of pre-angiographic 
diagnosis in all save one. There were 4 examples of spinal subarachnoid hemorrhage in The 
London group and 1 in the Whipps Cross series, a total of 5 in 219 cases. 

Diagnosis includes both discovery of the cause of bleeding and evaluation of the factors 
operating in the production of symptoms in an individual case. These factors include 
subarachnoid, intracerebral and intraventricular hemorrhage, intracranial hypertension and 
its sequela, subdural hematoma and vascular spasm. The role of the blood pressure may 
also be important, whilst the development of atheroma in or adjacent to an aneurysm plays 
a part in determining the time of the bleed. The assessment of these factors in any one case 
may be virtually impossible, frequently several will be acting. In the moderate case of 
subarachnoid hemorrhage with a brief period of altered consciousness and no focal signs, 
it is generally safe to assume that the important factors are the blood in the subarachnoid 
space and some degree of intracranial hypertension. Even in more severe cases, where the 
patient is comatose, recovery may occasionally take place without symptoms of cerebral 
dam.ge, and here these same two factors plus vascular spasm may form the pathological 
mechanisms. In the comatose patient, however, intracerebral bleeding, usually with 
intra entricular extension, is the common finding. The importance of the intracerebral clot 
alon: in the course of the disease does not appear to be great from my material. In all save 
1 of ‘he 15 cases of the series studied post mortem at The London Hospital the intracerebral 
hem orrhage was associated with intraventricular bleeding. Subdural hematomata are not 
infre uently found at necropsy. usually with associated intraventricular and cerebral bleeding; 
no s .ch lesions have been demonstrated by angiography in our cases. Vascular spasm is 
undc1btedly important. I had one patient who died with extensive cerebral infarcts which 
were »resumably due to this mechanism. The differentiation of the focal disturbances due 
to in -acerebral hemorrhage from those of vascular spasm may be impossible both clinically 
and * angiography. Brain-stem hemorrhages secondary to hypertension may cause death, 
thei tracranial hypertension being produced by intracranial hemorrhage or by the aneurysm 
itsel acting as a space-occupying lesion. To summarize, the important factors are the 
hen rrhage itself, subarachnoid, intracerebral and intraventricular, vascular spasm and 
intr: ranial hypertension. In severe cases all these mechanisms are usually operating. 
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Attempts to treat such patients by ventricular puncture, evacuation of intracerebral cl«. or 
decompression have been undertaken in only a few cases, for my surgical colleagues ave 
not been anxious to interfere. When these methods have been used the results have >een 
unhappy except in one patient whose intracerebral clot was evacuated with apparent be: efit. 
The difficulty of assessing the results of treatment of subarachnoid hemorrhage is n: tor- 
ious. The mortality in patients treated medically appears to be in the region of 50%. I ave 
not been able to discover a series of cases which have been offered the benefits of neurosur - ical 
treatment which can be fairly compared with an unselected series treated medically. Pat ents 
admitted to neurological or neurosurgical departments have frequently survived the dai zers 
of the first few hours or days; they are among the younger sufferers and serious concom ‘ant 
disease is more commonly absent than in an unselected group. Neurological and nc.:iro- 
surgical series contain a relatively large number of patients with angiomas. My own 
material reflects these difficulties. I have a consecutive series of 137 patients admitte:! to 
Whipps Cross Hospital between the years 1950 and 1956. This series is unselected. The 
patients were persons whose affairs determined that they were in the region of the hospital 
when they were stricken; they were nearly all admitted at an early stage of the illness, many 
within hours and the vast majority within two days. On the other hand I have the serics of 
100 consecutive patients who were under the care of Sir Russcll Brain and myself at The 
London Hospital between 1948 and 1956. This is a highly selected group. 43 patients were 
admitted as emergencies from the surrounding area or the neurological clinics, 12 were seen 
in private practice, but 45 were transferred from other hospitals. This source has latterly 
dried up as patients are usually referred to neurosurgeons. Generally speaking, patients were 
admitted much later in the course of the illness. 18 cases are common to both series. I have 
seen about 130 of the 219 cases in the acute stage. The two groups are in no way comparable. 
The age scatter shows a remarkable dissimilarity (Tables III and IV). The figures for The 
London cases are in line with those quoted by physicians from teaching hospitals. The 
Whipps Cross age scatter is more in accordance with that recorded by previous reporters of 
large unselected series. 35% were over 60. There is also a marked difference in the 
mortality, 27% in The London series and 49° for the Whipps Cross group: and yet 52 of 
the patients admitted to Whipps Cross were transferred to The London or Maida Vale 
Hospitals for investigation and possible neurosurgical treatment. This high mortality is 
accounted for by the number of cases admitted in a moribund state. 18 died within twenty- 
four hours, 35 within a week, and 45 within a fortnight of onset of bleeding. There was only 
one cerebral angioma in the series. Many of The London cases were admitted after the 
early period of danger was past, and there was a comparatively large number of angiomas. 
In my unselected group of patients a clear policy of management has been gradually 
evolved, and it is of this series that I wish to speak. The follow-up is 100° to two months 
after the hemorrhage and 87% to date. It was my original intention that surgical treatment 
should be provided for all patients who might conceivably benefit from it. Here I would like 
to thank my colleagues who have co-operated with me. Originally some heroic measures 
were adopted. Several seriously ill younger patients were transferred within a matter of 
one to two days: we gave up this policy for the simple reason that they all died, usually be/ore 
angiography could be carried out. On the other hand we soon recognized, as have most 
other workers, that the danger period of recurrences in patients with aneurysms is maximal 
from the fifth or sixth to the fourteenth day, so recently we have aimed to transfer patients 
about the end of the first week, provided that age, associated disease and general condition 
do not contra-indicate this measure. We soon came to feel that if the patient could not 
weather the storm of the first bleed there was little to be gained by transfer. 52 patients were 
actually transferred. Table V shows the reasons for retaining the remaining patients ind 
treating them medically. There were 85 in this group, of whom 49 died (58%). fhe 
mortality in the patients transferred was 37°%%. The difference is purely a reflection of the 
general condition of the patients and severity of the bleeding in the medically treated group. 
It does not seem to be the result of treatment by surgery. Many patients were cle rly 
unsuitable for neurosurgical treatment on the score of age. About a quarter died in the 
first bleed, and one-half of these within twenty-four hours. The middle-aged and elc :rly 
patients frequently had serious associated disorders, obesity, severe hypertension, coro: ary 
disease, carcinomata, serious pulmonary affections; in fact the whole gamut of inte nal 
disease is covered in this group. Post-mortem examinations on patients who died do not 
suggest there were any major errors in judgment. There were 9 patients who were th.of- 
etically suitable for investigation but who were not transferred. Two refused, the oth 7 
were not seen by me, and it is rather ironical that all these 9 survived the initial bleed .nd 
were well at least two months later. 44 patients out of 52 transferred had angiograms. “he 
missing 8 either died too soon or I changed my mind about the right course of manager ent 
at a later stage in the illness. Table VI shows the results of angiography in both series. 14 
of the 16 patients with negative angiograms survived; | died from carcinomatosis, which vas 
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l cle: or TABLE III.—137 PATIENTS WITH SUBARACHNOID H#&MORRHAGE 
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T ste VI.—RESULTS OF ANGIOGRAPHY Cryptic hamartoma 

Abnormal Normal Total Neoplasms . . 
Whi ps Cross 

S3 a 28 16 44 Totals 
n Hospital 
Series .. ne 43 34 77 
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the cause of his hemorrhage, the other had a further and fatal bleed, unfortunately there . 
no necropsy. Thus approximately one-third had negative angiograms and the conseq 
good prognosis which others have observed. Vertebral angiograms were only perfor 
when specially indicated. In 1 patient angiography may have hastened death. 2 pati 
collapsed during angiography and the procedure was abandoned. Both recovered. 

My surgical colleagues have co-operated closely in the treatment of these patients in | 
unselected group. They were invited to see the patients at an early stage and were somet: | 
warned of the impending arrival of cases of subarachnoid hemorrhage. Table VII sh ) 
the various definitive surgical treatments carried out. The variety of these procedures, 
differing times after hemorrhage at which they were performed, and the small numbc 
patients who came to surgery make it impossible to assess the value of any particular opera- 
tion. The results of the operations in survivors are shown in Table VIII. Both paticnts 


TABLE VIII.—ANALYsIS OF EIGHT SURVIVORS OF SURGICAL TREATMENT FOR ANEURYSM 
Complete 
recovery Handicapped  Invalidism 
Posterior communicating—internal carotid 2 — 1 
Anterior cerebral—anterior reesei 3 — ] 
Anterior cerebral distal .. : 1 —_ _— 


Totals 6 2 


with internal carotid-posterior communicating aneurysms were left with partial III nerve 
palsies but were otherwise well on discharge. I have already commented on the results 
of measures to relieve intracranial hypertension or to evacuate intracerebral hematomata. 
The striking feature of these surgical figures is that they are so small. Out of 137 cases of 
subarachnoid hemorrhage 52 were transferred for investigation; only 17 eventually underwent 
definitive operations for the causal lesion, and only 14 of these had aneurysms. This surely 
means that a vast amount of clinical material has to be combed to find a large series of surgi- 
cally treatable aneurysms. I think it is also clear that in spite of a great deal of work by 
many people, the mortality from subarachnoid hemorrhage in this particular series has only 
been slightly influenced for the better. 

From this review of my own experience of an unselected series of patients with subarach- 
noid hemorrhage I would suggest the following general lines of management. Firstly, the 
diagnosis must be established and an attempt made to define the cause on clinical evidence. 
There is probably little to be gained by transferring seriously ill patients as neurosurgical 
emergencies; they should be allowed to take their chance of weathering the first bleed. An 
exception should be made in those patients who develop symptoms of increasing intra- 
cranial hypertension without further bleeding, but these cases may te difficult to detect, and 
they are uncommon. If a patient survives his first bleed a decision must then be made 
whether to proceed to angiography, which would usually mean transfer to a special centre. 
The decision should be made within the first week so that the radiological examination may 
be carried out before the period of main danger of recurrence. In reaching this decision, 
age, general condition and the presence of associated illnesses should te considered. If 
there are symptoms or signs pointing to a diagnosis of aneurysm or angioma, angiography 
is called for unless other factors contra-indicate this course. Patients under the age of 40 
should be investigated unless there are clear reasons for not doing so. With older patients 
each case should be decided on its own merits, and the decision should be made by a 
physician after a general appraisal of the case. Patients over the age of 55 are usuilly 
unsuitable for investigation with a view to surgery, but there are exceptions. A more 
conservative approach than this would be unwise until the value of hypothermia «nd 
advances in surgical technique have been evaluated. 

Medical treatment consists of nursing care, maintenance of adequate airway, regulation of 
fluid balance, and the use of sedatives and analgesics. Meadows (1951) has discussed the 
important aspects of medical management. Hypothermia might prove helpful anc is 
worthy of trial. Hypotensive drugs are probably best avoided, except in selected pati nts 
with established hypertension, and even then should be used with caution. It is my pers: nal 
feeling that if we treat our next hundred unselected patients in conservative fashion, we s all 
show an immediate mortality and morbidity little higher than that of a comparable gr up 
in which all modern forms of diagnostic aid and surgical treatment are employed. 


I wish to acknowledge the help of my colleagues, both clinicians and pathologists in 
making their notes available to me. 
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Mr. !. M. Small (Neurosurgeon—The Midland Centre for Neurosurgery and the United 
Birminzham Hospitals): The basis of my experience of intracranial hemorrhage rests on 
some |58 cases which were admitted to hospital under my care. All these cases had a 
definite diagnosis of hemorrhage and the series does not include apoplectic seizures in the 
elderly arteriosclerotic. Of these 158 with undoubted hemorrhage 4 had some condition 
such as glioblastoma, secondary deposit or spinal lesion. The pattern of the disease in all 
these gave evidence that they were outside the usual groups. The 154 cases remaining fall 
roughly into four large groups (Table I). About half of these patients were treated surgically, 


TABLE I 
Surgically treated Surgical treatment not advised 
Deaths Clots . Deaths Clots 
Aneurysms = .. 46 11 1 10 41 14 5 
Multiple aneurysms .. 5 2 } 9 3 
Angioma : 15 0 4 0 0 
1 


: ie 6 
No cause demonstrated 12 1 12 20 1 


Totals 78 14 26 76 18 6 


but the other half were refused surgical treatment for various reasons of age, arterial 
hypertension, multiplicity of aneurysms, the position and nature of the vascular anomaly, or 
because no cause could be found for the bleeding. 

When we exclude the group which succumb in the first twenty-four hours, we are left with 
a group who are clearly dying—often with bilateral spasticity, deep unconsciousness and 
evidence of hypothalamic and vital centre failure. Angiography and tentative surgery are 
useless here. Others are in varying stages of drowsiness or unconsciousness with a variety 
of neurological signs. 

The results of lumbar puncture are not always clear-cut and easy to interpret. The bleeding 
may be into the brain substance or the subarachnoid space and it may give that curious result 
of a polymorphonuclear or lymphocytic reaction in the cerebrospinal fluid. I have seen 
several patients who have had a diagnosis of brain abscess made under these conditions before 
coming for neurosurgical investigation. Rigidity of the neck and Kernig’s sign may be 
absent and lead to confusion. This is true not only of those who are deeply unconscious. 

As the hours go by the development of an intracranial compressive lesion becomes obvious. 
Although pupillary abnormality may occur at the outset the development of a dilating pupil 
is of great importance, declaring the onset of tentorial coning. In my cases 33% of those 
operated upon had intracranial clots and of these 26 patients 23 survive. Therefore, one of 
the important surgical principles is the evacuation of sizable clot with the treatment of the 
causative lesion at the same time. 

With developing neurological signs and evidence of intracranial compression, angiography 
will be needed before surgical treatment can be undertaken. There may, however, be a 
marked spasm of the arteries in the vicinity of an aneurysmal hemorrhage, which itself may 
be quite small, and this spasm leads to ischemia and neurological signs, sometimes in the 
periphery of this blood supply and at a considerable distance from the source of the bleeding. 
It may also lead to areas of infarction and edema. Angiography may suggest that a clot 
is present, but all that is found is a bulky area of brain due to edema. Decompression may 
be of some use in such cases. There may also be structural changes in the walls of the 
arteries impeding blood flow, giving a beaded appearance on angiography. I would say that 
surgical treatment of an aneurysm at this stage is fraught with danger, and I can see no value 
in its application unless there is a sizable clot requiring treatment. The management of a 
patient in a period of cerebral ischemia can undoubtedly be helped by hypothermia. Cooling 
by ice-packs reduces the oxygen requirements of the ischemic areas of brain. In the seriously 
ill patient without a clot this treatment may carry him to a stage when full investigation and 
treatment may be undertaken. 

This vascular spasm seems to last five or six days. We know there are relatively few 
deaths ‘rom recurrent bleeding in the first week, so that my view would be that elective 
angiog: iphy should be performed at about one week after hemorrhage. Should this be 
applie’ universally to all cases of hemorrhage? We will consider this later. My series 
contair d only a few who had but one hemorrhage and made a full recovery. 

Of n y 26 cases with compressive intracranial clots 2 have been subdural and the rest 
intrace cbral. Only 2 have been in the frontal lobe, due to anterior cerebral aneurysms, the 
rest in he temporal or parietal area. Temporal lobe clots, usually arising from a middle 
cerebr? aneurysmal hemorrhage, are extremely dangerous because of the high incidence of 
tentori \coning. This may persist in spite of evacuation of the clot and treatment of the 
Causati e lesion, even when the intracranial pressure is low because the uncus becomes 
impact d between the tentorium and the mid-brain. Since experiencing this condition 
|have lways divided the tentorium to release the uncal impaction. This is imperative, for 
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if the tentorial cone persists in spite of low intracranial pressure death is inevitab », and 
elevation of the temporal lobe in an attempt to free the uncus is not enough. 

The clot can safely be removed as the bleeding point has always been in the wall of ‘ :e clot 
cavity, and never centrally placed in the clot. The clot also seems to have some predi ection 
for a certain position in the temporal lobe, in particular it forms in a paraventricular p: sition 
running along the side of the temporal horn as though there were some cleavage plane ‘n this 
position which decides the course of the blood extravasation. In nearly half of my ce ses no 
angiographic cause of the intracerebral clot was demonstrated, but at operation an ancurysm 
was sometimes found or a tiny angiomatous area existing in the cortex, and there is no doubt 
that these tiny angiomata can cause very considerable intracerebral bleeding. 

Some patients become drowsy without advance in neurological signs or evidence o/ com- 
pression, and suffer some upset in their fluid and and crystalloid balance and a low blood 
pressure. I have attributed this condition to pituitary infarction, and it is not surprisir:g that 
aneurysms in the parasellar region should bring these problems in their wake, and tiie use 
of ACTH or cortisone in this group of patients is of the greatest value. 

I am still not sure whether elective angiographic investigation should be performed under 
general or local anesthesia. I think that in skilled hands general anesthesia is preferable, 
and guards the patient from upset in the examination. Percutaneous angiography should 
be performed first on the affected side and followed by an angiogram on the opposite side, 
The angiogram may fail to reveal a tiny aneurysm or one occluded by clot, nor does the 
— of a demonstrable lesion prove that there is no danger of fatal hemorrhage in the 

uture. 

To have a full arterial picture a vertebral angiogram should be performed as well but I do 
not use this investigation without specific indications. Although aneurysms occurring in 
the posterior fossa can have surgical importance, they have been only of post-mortem interest 
in this series. 

In my series there have been no deaths in the 21 cases of angioma which form 14% of the 
entire group, either in the 15 operated upon, or in the 6 in whom no surgery was undertaken, 
Hezmorrhages for which no cause can be found angiographically, 20% of this series, have had 
an equally satisfactory result. The 12 patients operated upon were all for large intracerebral 
clots—11 survived; and in the 20 who bled—some of them on more than one occasion—in 
whom no surgery was necessary, all have survived but one. 

For 200 years surgeons have been interested in the treatment of aneurysms, and the 
principles of treatment are clear: the Hunterian principle of proximal ligation; the exclusion 
of the aneurysmal sac by the method of Matas; and the total removal of the aneurysm and its 
feeding vessels. It is on the basis of these principles and their effectiveness applied to intra- 
cranial aneurysms that surgical treatment must be considered. 

Proximal ligation of the carotid artery is certainly not indicated in the acute stage with the 
vascular spasm at its height. Its only value can lie in aneurysms directly related to the 
carotid artery and its bifurcation. In this series 18 patients have had carotid ligation for 
such an aneurysm—some of them the common carotid alone, others the internal, or both— 
with | death and | hemiplegia, but there have been 2 late recurrent fatal hemorrhages from 
the carotid aneurysm after two or three years. 

The aim should be to obliterate the aneurysm and its neck from the circulation. 
Some aneurysms lend themselves to opening and packing with muscle; whilst in certain 
positions of the circle of Willis, particularly the anterior cerebral, proximal occlusion 
of this artery would appear to be of considerable value as it forms a cul-de-sac with 
probable thrombosis including the artery and the aneurysm. Wrapping the artery over its 

‘outer surface with muscle or cotton has been followed by recurrences in my hands, and some 
of these have been within twelve hours of this procedure. 

In patients who are making a satisfactory recovery without residual disability, and have 
had but one hemorrhage, the likelihood of a recurrence is considerable; the anxiety f re- 
currence in the minds of many of these patients is enormous. Angiography at the ed of 
the first week after hemorrhage should be undertaken in the majority of these peo; le to 
determine the position of the aneurysm, to give some prognosis and to decide wt -ther 
surgical treatment is advisable. An aneurysm on the back of the carotid artery on the non- 
dominant side, or on the posterior communicating, can usually be treated simply, safe! and 
soundly. One on the middle cerebral artery of the dominant hemisphere would [2 an 
entirely different problem in a perfectly well patient—a fear of dysphasia from su gical 
procedure should halt the surgeon’s hand. So we might pursue the position of the ve ying 
vascular anomalies to decide their safety for surgery. We still do not have all the inform :tion 
we require to determine the necessity for treatment in varying positions, and this al: 1¢ 1s 
sufficient justification for investigation of these patients. 

The value of a dry field by temporary vascular occlusion in the cooled patient is a) 2ady 
improving the surgery of direct attack, with a higher percentage of good results. 
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DISCUSSION ON THE MANAGEMENT OF THE GANGRENOUS FOOT 


Professor C. G. Rob (St. Mary’s Hospital, London): 

Gangrene of the toes and feet may be due to arrest of the arterial or of the venous flow, 
the latter accounting for less than 1% of cases. I shall describe those methods of treatment 
which aim at restoring the circulation to a gangrenous limb, because it is surprising how 
minimal the tissue loss may be after a successful procedure carried out by these newer 
methods. 


Cause.—In most patients the cause of the gangrene is atherosclerosis and Table I lists the 
causes of gangrene of the toes and feet in 145 patients who have been under the care of the 
Surgical Unit at St. Mary’s Hospital since 1950. 


TABLE I.—CAUSES OF GANGRENE OF THE LOWER LIMBS OF 145 PATIENTS (18 BILATERAL) 


Atherosclerosis. . , ne = oa je a “ os tm 

Main vessel occlusions oe a ua Re “ ea 

Small vessel occlusions .. ea ee 7 se ~ 11 

Main and small vessel occlusions . Pe os o ~~ i 24 
Thromboangiitis obliterans : . 
Embolus as - - és is oa 6 
Infective gangrene in a diabetic ss a on en $6 id 4 
Venous gangrene i i és se - oe én 3 
Arterial injury .. e as - - a ae ae ew 3 
Dissecting aneurysm. Thrombosed aneurysm. Raynaud’s phenomenon 2 each 
Polyarteritis nodosa. Neonatal. Congenital arterio-venous fistula. 

Radiotherapy ae i ea se oe nee he ie 1 each 


Treatment.—This includes control of diabetes and infection, stopping patients smoking 
(at least those with Buerger’s disease), maintenance of normal blood pressure and hemo- 
globin level particularly in patients with an acute arterial occlusion, and the treatment of 
any oiher general disease. The management of the gangrenous foot itself may be conserv- 
ative or Operative, but it is important to stress that the plan of conservative management 
outlined here should be adopted routinely before and after operation in those patients who 
are treated surgically. 


CONSERVATIVE MEASURE 


Recuction of the metabolic needs of the part. 

Re! ef of pain. 

De: clopment of the collateral circulation. 

An: coagulants. 

Ma ntenance of the patient’s general health particularly the hemoglobin level. 
Pre ‘ention of infection. 

Pre ention of deformity. 


Th limb should be placed at rest flat in bed and on no account elevated, but short periods 
of de endency may be permitted. It should be kept cool and the patient as a whole heated 
to pr duce reflex vasodilatation. Sleep should be encouraged by relief of pain; alcohol is 
effec: .e in many patients for this and assists vasodilatation. All splints and dressings 
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should be loose. Lumbar sympathetic nerve block may help. Infection should be pre- 
vented with local and systemic antibiotics. Anticoagulants are of value in many pat:<nts, 
and in our view they need not be stopped for surgical procedures, should these be ome 
necessary, because, if heparin is used and hemorrhage appears to be excessive, protz nine 
sulphate works as an efficient antidote in a few minutes. We have not had trouble rom 
hemorrhage during operations when patients have been taking the other anticoagu ants 
under proper control. 





SURGICAL TREATMENT 
Sympathectomy. 
An arterial reconstruction operation. 
Amputation. 


Every patient with a gangrenous foot should have an arteriogram if his general hea'‘h is 
satisfactory and if there is evidence that the cause of the gangrene is occlusion of a ‘ain 
artery. Evidence of occlusion can be obtained by feeling the arterial pulses in the lim; if 
the femoral pulse is absent then it is good news because the patient will have an aortic or 
iliac occlusion and an arterial reconstruction operation should be successful; a palpable 
femoral but absent popliteal pulse means that an arterial reconstruction operation is still 
a possibility, but the presence of either ankle pulse with gangrene rules out a large vessel 
occlusion. An arteriogram serves to localize the occlusion and enables the surgeon to plan 
his operation. 


Arterial reconstruction—This is the treatment of choice. It has changed our whole 
approach to the gangrenous limb and such statements as “‘when the gangrene has spread to 
the dorsum of the foot an above-knee amputation is necessary” now belong to surgical 
history. The artery may be reconstructed in a variety of ways but, in general, the best 
results follow thromboendarterectomy, if the vessel is large, or the by-pass homologous 
arterial transplant inserted in the manner recommended by Cockett. Fig. 2 shows a good 
lesion for an arterial reconstruction; an occlusion of a large vessel with a reasonably satis- 
factory arterial lumen above and below the occlusion. Figs. 1 and 3 show the right foot of 



















Kia. 1.—The foot of a dental Fic. 2.—The arteriogram from the Fic. 3.—The foo: of t& 
surgeon aged 52. He has had patient shown in Fig. 1. He has a patient shown in Figs 1 andy 
a lumbar sympathectomy and localized occlusion of the popliteal He is back at work. ’ 
an amputation of the great toe. artery. An arterial reconstruction opera- 

The progress of his disease had tion (thromboendarterectomy) was suc- 

not been arrested. Severe rest cessful. 

pain persisted. 









this patient, who was aged 52, before and six months after a successful thromboendar: r- 
ectomy; only local tissue loss has occurred whilst without an‘arterial reconstruction proced: re 
an above-knee amputation would have been necessary. 
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Tle II shows that we have found it possible to perform an arterial reconstruction 


TABLE II.—OPERATIONS FOR GANGRENE OF THE LOWER LIMB— 
145 PaTIENTS (18 BILATERAL) 


Arterial reconstruction 30 Amputation ; 
Successful o ia ae Level with healing 
Unsuccessful .. — Above knee — 
Dead .. ae a Below knee. . a ae 
Embolectomy .. 3 Syme a ae 
Sympathectomy .. 81 Transmetatarsal — 
Of value . <a Toe or toes. so = 
Valueless od sae Local excision oe = 
Died in hospital io = Died in hospital .. 2 
Nothing surgical 12 
Died in hospital .. 2 


operation on 30 or 20-6% of our patients with gangrene seen during the last five years and 
that 20 of these have been successful. A review of the patients included in Table II makes it 
apparent that, with the knowledge we have to-day, a greater number of these limbs could be 
saved. In our view about 25% of patients with gangrene of the toes or feet due to arterial 
disease can have their limb saved by an arterial reconstruction operation. This will mean 
a large number of unnecessary arteriograms but the number of limbs saved will justify the 
trouble. 

The selection of patients with gangrene for arterial reconstruction depends to a greater 
extent upon the state of the arteries as shown on the arteriogram than upon any other 
factor. Because the alternative is a major amputation one need not be deterred by coronary 
artery disease or evidence of advanced generalized atherosclerosis. If the patient is fit enough 
for a major amputation he is fit enough for an arterial reconstruction operation. The 
essential feature on the arteriogram is an adequate artery distal to the occlusion; not only 
is the size of the vessel important but also the state of the vessel wall. While the best results 
will follow in patients with aortic or iliac occlusions, in exceptional circumstances a good 
flow may be re-established when the occlusion has spread as far down the limb as the 
bifurcation of the popliteal artery. A patient aged 36 had thromboangiitis obliterans; 
he had previously lost his other leg below the knee but had not stopped smoking, and he 
had advanced gangrene of his only foot and ankle and an above-knee amputation appeared 
to be needed. At operation a by-pass autogenous vein graft was inserted from the lower 
femoral artery to the posterior tibial artery which has worked well. In such a patient 
little harm is done even by an unsuccessful operation because the arterial reconstruction 
procedure is performed on that part of the patient which would otherwise have been 
amputated. 


Type of arterial reconstruction operation.—In patients with gangrene the best procedure 
is a thromboendarterectomy (9 of our 30 patients had this type of operation). This is 
because a mild wound infection is by no means uncommon when there is an infected gan- 
grenous lesion of the foot, and such infection causes little trouble when no foreign material 
has been inserted but may cause secondary hemorrhage from, or thrombosis of, a homo- 
logous arterial transplant. When it is not possible to perform a thromboendarterectomy, 
a by-pass procedure using either a homologous arterial transplant or an autogenous vein 
graft gives good results, but we have to date found plastic prostheses unsatisfactory if one 
end has to pass below the inguinal ligament, although we find these materials satisfactory 
for the reconstruction of the aorta or iliac arteries. 


Post-operative management.—Firstly, long-term anticoagulants should be given to every 
patient who has had an arterial reconstruction operation for thrombosis of an atheromatous 
artery. He should take them, if possible, for the remainder of his life. This is of particular 
impertance in patients who had gangrene. We use phenylindanedione (Dindevan) for this 
pur; ose and consider that we may by this means reduce the incidence of recurrent thrombosis 
in t! = reconstructed arterial segment and of fresh thromboses in other arteries. 

Secondly, the management of the apparently gangrenous parts: if the arterial reconstruc- 
tion procedure restores palpable pulsation in the arterial tree distal to the occlusion, then at 
leas’ six weeks should be allowed to pass before any form of amputation is undertaken. 
Wit a conservative approach of this kind it is surprising how apparently gangrenous tissues 
can recover with the line of demarcation forming well distal to where it was originally 
exp: cted to be. The reason for this is that gangrene of the skin extends farther in the super- 
ficic than the deep layers; therefore after an efficient arterial reconstruction operation the 
dee er layers recover and when the dead superficial layers have peeled off a sound layer of 
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skin will be present underneath. The foot often remains swollen and oedematous for s ne 
months and an elastic bandage should be worn during this time. 


Sympathectomy.—This is a most useful procedure, but it is important that the leve of 
ganglionectomy should be such that the collateral circulation around an arterial block nd 
the skin at the level of an amputation should be denervated. The skin of the lower lin: | is 
deprived of its sympathetic nerve supply as far as the supracondylar level of the femu: by 
removal of the 2nd and 3rd lumbar ganglia. Inclusion of the first lumbar ganglion ra se3 
the level of skin denervation to the groin and if the whole buttock area is to be denerve ed 
the ganglionectomy should extend to the level of at least the 10th dorsal ganglion. 

This means that a ganglionectomy designed to assist the healing of a mid-thigh amputa!:oa 
must include the Ist lumbar ganglion. If the lower ganglia only are removed the area of 
skin denervation will be entirely within the amputated portion of the patient. Similarly. if 
the arterial occlusion is in the lower aorta or iliac arteries the ganglionectomy should be 
from the 3rd lumbar to the 10th dorsal level at least, so that the lumbar and gluteal collaterals 
around the occlusion will be denervated. 


Amputations.—We believe that conservative amputations should be used as often as 
possible; first the toes, next transmetatarsal, very occasionally a Syme, sometimes below-kiice, 
occasionally Stokes-Gritti, and then the above-knee or mid-thigh amputation. In addition, 
in diabetic patients with infective gangrene a purely local operation removing all dead tissue 
but following no set plan is the treatment of choice. On 4 occasions in diabetics we have 
obtained primary healing after removal of one or more toes, the corresponding metatarsals 
and adjacent soft parts. 

The transmetatarsal is a particularly valuable operation when the circulation is good 
enough for primary healing to take place. As wili be seen, we have used this procedure on 
7 occasions. This operation has the great advantage that an artificial limb is not needed. 
The Syme amputation is only occasionally satisfactory in patients with arterial disease; our 
2 patients had palpable ankle pulses but gangrene of the dorsum of the foot where the flaps 
of a transmetatarsal amputation would have been placed and the Syme amputation healed 
well. The below-knee amputation is probably the most difficult, requiring a meticulous 
technique and two-layer closure if primary healing is to occur. We have had little experience 
of the Stokes-Gritti procedure which is favoured by some. The above-knee amputation has 
the advantage that healing is certain. 


Venous gangrene.—This is a rare lesion. We have seen 3 cases in the last five years. One 
was in a girl of 13 who had ulcerative colitis and both the others were in patients with ad- 
vanced intra-abdominal cancer. The cause is thrombophlebitis of the ileofemoral vein and 
the gangrene is due to thrombosis of the small vessels in the area of the gangrene, or to severe 
arteriolar spasm. Treatment is by elevation and anticoagulants, amputation being delayed 
until it becomes inevitable. 

SUMMARY 

(1) The treatment of choice of a gangrenous limb is to restore the circulation with an arterial 
reconstruction operation. This was carried out successfully in 20 or 13-7% of our 145 patients 
with gangrenous toes and feet and the tissue loss was small. 

(2) When this is not possible sympathectomy may help but an amputation is often necessary. 
The level of sympathetic denervation should be planned to fit each individual patient. 

(3) Amputations. The transmetatarsal gives very good results when the circulation is sufficiesit 
for healing. In diabetic patients with infective gangrene a purely local excision of dead tiss:'e 
will suffice. 

(4) After an arterial reconstruction operation for a lesion of this type the patient should ta‘e 
anticoagulants for the rest of his life. 
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Dr. Wilfrid Oakley (King’s College Hospital, London) first discussed the relationsh 
between diabetes and peripheral arterial disease, and brought forward figures in support  f 
the argument that the latter was more closely related to old age than to the duration r 
severity of the diabetes. The high incidence of foot lesions in the diabetic could in lar: 2 
measure be accounted for by the coincidence of neuropathy, arteriosclerosis and sepsis. 
The frequency of purely neuropathic conditions affecting the lower limbs, and especia' ’ 
the feet, in diabetics had not in the past been appreciated, and a number of slides showii : 
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typ’ :l examples of perforating ulcers, localized gangrene, Charcot joints and a characteristic 
dor: .| dislocation of the toes was shown. 

| -sions of the feet in diabetes could be subdivided into four types: Septic, neuropathic, 
isch emic and combinations of these three. Septic lesions should be treated in the same way 
in te diabetic as in the non-diabetic; neuropathic lesions responded well to local surgery 
while ischemic lesions or those complicated by this factor often required more radical 
sureery. In such cases local surgery only succeeded when skin cover could be obtained 
without tension, and it was unwise to close the wound with sutures. When amputation was 
necessary it should be carried out below the knee by the Silbert technique. 

Lastly, Dr. Oakley (Oakley et al., 1956) described a method for protecting the heels in 
cases with ischemia of the feet; this consisted of suspending the lower limbs in canvas slings 
by means of long springs connected to a beam above the bed. Since the introduction of this 
device, no trouble had been encountered with ulceration or gangrene of the heels in diabetic 
patients at King’s College Hospital. 
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Mr. G. E. Mavor (Royal Infirmary, Aberdeen): 

I wish to concentrate on atherosclerosis, particularly as it affects the arteries distal to the 
inguinal ligament. Firstly, I would like to take a step back from the picture of established 
gangrene, and consider the events which immediately precede it. Secondly, I shall consider 
the use of the by-pass arterial graft and mention some of the technical points involved. 

It is now recognized that the onset and spread of secondary thrombosis in the arterial 
tree, particularly above the knee, follows a distinct pattern (Mavor, 19565). Initially throm- 
bosis is limited, the collateral circulation being adequate to meet the resting needs of the 
limb. However, the thrombus propagates in the main vessel and failure of the collateral 
circulation with involvement of the lower leg vessels by thrombosis results in gangrene. 

The failure of the collateral circulation is heralded by 

rest pain, the affected foot being discoloured, hyper- 
esthetic and cold. At this stage the main vessel is 
extensively thrombosed, the proximal limit of the throm- 
bosis being the origin of the profunda femoris artery. 
This is the stage of femoro-popliteal thrombosis. In 
many of these patients, thrombus propagation distally 
may be temporarily halted by a cluster of small arteries 
about mid-popliteal level, the termina! inch or two of 
the popliteal artery remaining patent (Fig. 1). This 
segment of vessel is below knee-joint level, free of 
branches, usually healthy and easily accessible. Its 
existence makes the insertion of a shunt graft feasible 
even at this late stage in the development of peripheral 
ischemia. 

The lower leg vessels are rarely the site of initial 
thrombosis in atheroma and gangrene only results when 
the thrombosis is extensive in both anterior and posterior 
tibial, or in the case of digital gangrene, when the digital 
arteries are occluded. In the presence of main vessel 
thrombosis of limited extent, the lower leg vessels are 
often healthy and patent. As the collateral circulation 
fails, thrombosis occurs in the lower leg vessels, often in 
multilocular fashion, and further clinical deterioration is 
inevitable. The occurrence of secondary thrombosis in 
the lower leg vessels is an important event, because any 
arterial restoration procedure on the main vessel may be 
compromised. 

The final stage is gangrene, resulting commonly from 

‘ involvement of the lower leg vessels either by propagation 
FiG. 1.—Main vessel throm- —_ of thrombus from the main vessel or, more commonly, by 
oe has a oe by multilocular thrombosis within them (Table 1). Extensive 
Pigs i peatinad oouaey. small vessel thrombosis and digital thrombosis are fairly 
ie distal segment of the uncommon. Peripheral arterial embolism and extensive 
pliteal artery is free of | degenerative disease with thrombosis together comprise 
anches and healthy. about 25% of all cases. In the latter, there has been no 
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TABLE I.—PATHOGENESIS OF GANGRENE IN 43 CASES 


Extensive main vessel thrombosis_ .. oc ae 
Extensive degeneration and thrombosis .. 6 
Extensive small vessel thrombosis om 
Digital thrombosis 
Peripheral embolism 


UPN 





evidence of prior peripheral arterial insufficiency. Thrombosis, the result of atheroma. com- 
mences at more than one point in an extensively diseased arterial tree, and as there is no 
collateral circulation extends rapidly. The prognosis in this gangrene of the aged is bad and 
major amputation inevitable. 

It is apparent that in approximately 60% of cases, gangrene is the culmination of many 
years of increasing peripheral arterial insufficiency caused by the slow extension of main 
vessel thrombosis and finally precipitated by involvement of the lower leg arteries. Although 
in certain cases even after gangrene results, the limb may yet be saved, as Professor Ro} has 
shown, surgically the problem is more easily dealt with at some time prior to the onset of 
gangrene. However, once the stage of femoro-popliteal thrombosis has been reached, the 
time available for such surgery is limited, as most patients with rest pain and skin changes in 
the foot develop gangrene in | to 6 months. 


THE Use OF SHUNT ARTERIAL HOMOGRAFTS 


The shunt or by-pass arterial graft has certain technical advantages. Of great importance 
is the fact that the anastomosis can be kept at a workable size, as the graft obliquely cut or 
divided up one aspect can be jointed to any length of slot in the host artery even if the latter 
is small. Exact matching of graft and host artery is not necessary and the suture line is 
always the widest part. The prepared end of the graft is first sutured to the host artery by 
the insertion of an everting mattress suture at each end of the incision in the host artery, 
thereafter a continuous over-and-over suture is quite satisfactory, and during suturing the 
host artery wall is best penetrated from within out to avoid any possibility of pushing 
thickened or calcified intima off the media. 

Among the advantages are the preservation of all collateral channels and the feasibility of 
locating the anastomoses, both proximal and distal, at the most suitable points. 

Our experimental experience with over 70 cases using homologous artery, autogenous 
vein and crimped nylon as shunts in small arteries (Hinshaw et al., 1956) indicates that from 
the point of view of both early and late thrombosis an arterial homograft is to be preferred. 
My clinical experience is limited to 22 cases. There are two groups of cases: 


The first group consists of patients with occlusion of the superficial femoral artery. All these 
patients had calf claudication as their main complaint. None had rest pain, and except for one 
case, none had skin changes referable to the foot. Average age was 57 years, and average length 
of graft 13 in. Pre-operatively, no ankle pulses were palpated. In each case, except one, 
arteriography revealed a healthy proximal popliteal, and the distal anastomosis was fashioned |iere. 
In the remaining case, the proximal popliteal was considered markedly atheromatous, and the 
site for the distal anastomosis was the distal segment of popliteal artery. 


In cases of femoral artery thrombosis, irrespective of the extent, the progression of seccnd- 
ary thrombosis is such that the proximal anastomosis should always be proximal to the 
profunda femoris origin. In this way the profunda femoris origin serves to protect the or ‘ice 
of the graft from propagating thrombus. The distal anastomosis can be to either the 
proximal popliteal if this is healthy, or if it is not, to the distal segment of the popliteal ar’. ry. 
The latter may be the better choice in many cases as the distal orifice of the graft is prot« ted 
by the numerous collaterals arising from the mid-part of the popliteal artery. In cas: of 
popliteal artery thrombosis of limited extent which are amenable to a shunt graft. the 
proximal anastomosis may be better fashioned proximal to the profunda origin, alth: igh 
further experience in such cases is necessary. 

In all cases post-operatively, the patient developed a warm comfortable foot and symp: ms 
were completely relieved. In each instance, except for the case with skin changes, | >th 
anterior and posterior tibial pulses were palpated. The longest follow-up period is four 2en 
months. In one case, that with skin changes, already referred to, the graft thrombosed | ‘ter 
five months. This occurred during the night and resulted in the immediate return of -alf 
exercise pain next day. It is considered significant that this patient had small-v :sel 
atheroma with thrombosis. The immediate post-operative hyperemia, expected . ter 
grafting (Rob, 1953), was very limited, and no ankle pulses were noted. 


The second group consists of cases with femoro-popliteal thrombosis. All these patients .ad 
calf exercise pain with an exercise tolerance of under 100 yards in each case, rest pain and isch nic 
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; in the foot, and two had gangrenous lesions. Average age was 64 years, and average length 
¢ 20 in. Post-operatively, symptoms were relieved in each case and the gangrenous areas 
No post-operative ankle pulses were noted except in one case, in which the anterior tibial 
vas palpated. 
ases of femoro-popliteal thrombosis, the graft has to run from the main vessel just 
nal to the profunda to the distal patent segment of the popliteal artery. The lower 
omosis should be fashioned first, and an intermediate incision is necessary in the thigh 


‘p tunnelling and positioning of the graft (Figs. 2 and 3). 





Fic. 2. Fic. 3. 

Fics. 2 and 3.—Femoro-popliteal thrombosis, treated by insertion of a 20-in. shunt 
arterial homograft. Fig. 2 shows the extensive main vessel thrombosis, poor collateral 
circulation, and short patent distal segment of popliteal artery. Fig. 3 is the post- 
operative arteriogram, three months after operation. 


e longest follow-up period is eleven months. In one instance the graft thrombosed after 
months. This occurred during a two-and-a-half-hour motor-car journey, the patient 
a passenger in the back seat. During the journey she felt discomfort behind the knee, 

it the end noted return of calf exercise pain. She has since had a lumbar sympath- 
1y, and her condition remains satisfactory, with no return of rest pain or gangrene. 

npathectomy has been carried out in the other 4 patients in this group, and they are 
on prolonged or permanent anticoagulant therapy, started about four weeks post- 
tively. 

e one instance of late thrombosis seems the result of prolonged flexion of the knee- 

Such an experience confirms experimental findings, where constriction of a homo- 
at the groin in dogs is not uncommon (Mavor, 1956a). Patients with long grafts crossing 
nee-joint should be warned against sitting with their knees flexed for prolonged periods. 
conclusion, the justification for a grafting procedure in cases of limited segmental 
nbosis is uncertain, because the end-result of the operation is unknown. If the shunt 
will remain patent for ten to fifteen years, then the operation is justified. Objections 




























298 Proceedings of the Royal Society of Medicine 4 


to the procedure lie partly in the fact that the diversion of blood through a large sh: 1t will 
reduce the flow through the existent collateral channels, which may not enlarge or m. - even 
thrombose. 


In cases of femoro-popliteal thrombosis, operation appears justified. The progn sis as 
regards gangrene in such cases is usually bad; sympathectomy will improve this, bi: only 
to a limited extent. Although it may relieve rest pain it will not uniformly benefit . jaudi- 
cation, which by this time may be crippling. This, moreover, is the last opportui.ity to 
restore the main arterial trunk of the leg, and it should be taken. When gangre:.e has 
developed or is impending, cerebral, renal or cardiac manifestations of the disease «*e not 
always contra-indications to operation. Associated sympathectomy and permanen: anti- 
coagulant therapy may prolong the period of patency of the graft. 


REFERENCES 
HINSHAW, R., DALE, A. W., and MAvor, G. E. (1956) unpublished. 
Mavor, G. E. (1956a) Brit. J. Surg., 44, 99. 
—— (1956b) Brit. J. Surg., 43, 352. 
Ros, C. G. (1953) Proc. R. Soc. Med., 46, 121. 


Mr. E. C. B. Butler (London Hospital): 


In the treatment of gangrene of the feet, apart from vascular surgery, the improvement in 
results has been mainly due to the control of sepsis by systemic chemotherapy. This is 
best demonstrated in the better results now obtained in patients suffering from diabetes. 
During the past six years we have treated 123 cases of gangrene of the feet: 


Arteriosclerotic. . we 51 
Thromboangiitis ba 11 
Diabetic. . os ne 58 
Frostbite ye oa 1 
Embolic. . = ae 2 

123 


Arteriosclerotic.—Males 47, average age 65, females 4, average age 68. 


In 48 of these patients either the popliteal pulse was absent or there was minimal pulsation 
with the oscillometer below the knee. 


Above-knee amputation... 45 Two died, aged 76 and 82 years. 
Sympathectomy .. - 1 Partial relief. 

Below-knee amputation .. 1 

Formal amputation toe .. 1 


In our experience below-knee amputation for these cases was not a success; it was done 
in three patients as a primary operation but the wounds did not heal and a higher amputation 
was done. 


In the three remaining patients of this group the popliteal pulses were palpable and a 
below-knee amputation was successful. The total mortality was 3-9%. 


Thromboangiitis obliterans.—There were 11 males; average age 45. 

Most of them had already had lumbar sympathectomy with temporary improveme: '. 

Above-knee amputations were done in 9 cases, below-knee in 2. Healing was satisfac’ ory 
and there were no deaths. 


The majority of these patients rapidly become used to their artificial legs and lead « uite 
active lives. 


Diabetic.—For many years it has been realized that infected feet in diabetics fall intc 
classes. 

One has all the signs and features of a spreading infective necrosis due to the blocki: * of 
a main vessel. The treatment of this group is the same as in those due to atheroscle sis 
except that infection is usually present. 


The second group occurs in younger patients whose main arteries are patent, but ho 
suffer from trophic disease of the feet with secondary perforating ulcers, osteomyé tis, 
or spreading necrosis of the tendons or fascia. A major amputation is rarely requirc 
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the rc-»onse to local surgery is good. The results obtained in both groups of diabetic 
necro: » have dramatically improved since the introduction of penicillin. 


Without penicillin - os a 38 cases 
Absent popliteal pulse. . ae 20 
Above-knee amputation .. _ 7 2 died 
Local surgery ~ i 13. 2 died 
Positive popliteal pulse me ~~ 18 
Above-knee amputation 1 died 
Below-knee ech — ae 4 2died 
Syme... es 3 
Amputation of metatarsals. . 2 1 died 


Local excision 


6 o: these deaths were due to anaerobic gas cellulitis which rapidly turned to spreading 
gangrene; death was due either to severe toxemia or a terminal bacteriemia. The organisms 
concerned were anaerobic streptococci with fusiform bacilli; C/. welchii was never demon- 
strated. The total death rate was 20%. 

During the past six years 58 cases have been treated. 


Popliteal pulse absent 24. Males 8, Positive popliteal pulse 34. Males 11, 
average age 68; females 16, average average age 57; females 23, average 
age 70. age 63 

Treatment: Treatment: 
Above-knee amputation 23 3 died Above-knee aetna 1 died 
Amputation toe ia 1 Below-knee ; ‘, 
Syme - os 
Amp. of metatarsals .. 5 
Amp. of toe or toes .. 14 
Sympathectomy. . 1 


Excision of dead tissue 
with grafting . 


£ls 


The overall mortality was 6%; death being due either to cardiac failure or broncho- 
pneumonia. There were no cases of gas infection. 

In our hands amputation of the 1st or 5th metatarsal bone is a satisfactory. method of 
treating perforating ulcers. 

If simple amputation of the toes is carried out it is generally wise to excise also the head 
of the underlying metatarsal as otherwise it is apt to necrose and so delay healing. 


Embolic gangrene.—Two cases were seen; one in a woman of 44. She had a below-knee 
amputation but died a year later from another big embolus. The other was a man aged 69 
who died from a pulmonary embolus after an above-knee amputation. 





Frostbite.—This case occurred in a man aged 34. 

In*february 1956 he was admitted to the London Hospital. He had spent three nights in an 
unheated attic with no overcoat. For twenty-four hours his feet had felt numb. _ ! 

On the day of admission he had walked to a Salvation Army hostel and plunged his feet into hot 
water 


On examination—Both feet and ankles were blue, swollen and numb. Despite treatment there 
was no return of circulation. Bilateral arteriograms showed a normal arterial tree to within a few 
inche. of the ankle-joint. At that point the circulation failed. Eventually a bilateral below-knee 
ampu'ation was carried out. 


Pa: rological report.—Loss of myoglobin in muscles. Complete necrosis of small muscles of feet. 
Infla: mation and necrosis but no thrombosis in arteries. 


Su h a severe degree of frostbite in a young man must be rare in this country and even 
rare: vhen it occurs in the heart of London. 


Mr. ‘eter Martin (Hammersmith Hospital, London): 

V: -y often the effect of anemia in the production of symptoms in a patient suffering from 
isch. nia of the limb is forgotten. Its correction can be a most valuable aid in the treatment 
of si ha patient. 

\ have been practising artery grafting of the peripheral vessels affected with athero- 
scle’ sis for ten years but, until recently, have been disappointed with the results. In our 
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earlier cases end-to-end anastomosis was largely used and the results were bad. Sir 2 we 
adopted the end-to-side anastomosis, putting in as it were an extra collateral, the result. ave 
been most promising and in no single instance where we have undertaken a graft ha e we 
failed to relieve the threat of gangrene. We believe it is a surgical error not to do an a: erio- 
gram in threatened gangrene from large vessel obstruction. 

For the past nine months the only graft we have used in the lower limb is one fro: \ the 
common femoral above to the lower half of the popliteal artery below. We decided ¢ is as 
we have noted that although the superficial femoral artery is frequently diseased, the cor.mon 
femoral is rarely so severely affected. Similarly the lower half of the popliteal artery ‘ends 
to escape severe disease. We have grafted with success on to a mere stump of patent poy} ‘iteal 
artery no more than 1 in. in length, and in a patient whose peroneal artery alone was p: tent. 
When a patient has obstruction of one or sometimes two of the vessels in the leg disial to 
the bifurcation of the popliteal artery success may still be achieved. 

As materials for grafts we have used autogenous vein, freeze-dried arterial homograt: and 
polyvinyl alcohol sponge. Autogenous vein is successful and probably the best, but a vein 
of sufficient size and length to reach from the common femoral to the distal popliteal artery 
is not easy to get. A freeze-dried homograft is probably almost as satisfactory as autogenous 
vein and as this can be obtained in sufficient length we have used it extensively. In a few 
patients when we have not had a suitable graft available we have used polyvinyl alcohol 
sponge. It has remained patent long enough for gangrene to heal though there is a distinct 
tendency for it to thrombose after six weeks or two months. In one patient a leak occurred 
three months after insertion of this type of graft which demanded its removal and the 
insertion of a freeze-dried homograft in its stead. We no longer use polyvinyl alcohol 
sponge in peripheral vessel grafting. 


Professor J. H. Dible (Postgraduate Medical School, London) said that there had been 
very little mention of the underlying pathology in these conditions. Much of the disease 
in the arteries fell upon the medium-sized vessels of the leg below the knee. The changes in 
these were commonly very widespread and extremely complex, so that the “collateral 
circulation”, which was in fact an opening up of pre-existing vessels, especially those of the 
intermuscular planes, the subcutaneous tissue and the nerves, was very varied and depended 
upon the incidence and sites of obstruction in the larger vessels. Thus, if the anterior tibial 
were blocked near its origin, as is often the case, much of the blood may pass down the 
posterior tibial vessel as far as the middle of the leg and then, this vessel being blocked in 
turn, pass by anastomoses to the peroneal which might supply the foot by its anterior and 
posterior terminal branches. Such complicated disease in vessels of medium size did not 
offer much prospect of surgical intervention. A characteristic of atherosclerotic disease was 
the way in which smaller vessels such as the plantars and digitals escaped, whilst the main 
trunks in the limb were extensively diseased. In diabetes the pathological lesion in the 
peripheral arteries appeared to be indistinguishable in the diabetic and the non-diabetic. At 
the present time the speaker could find no evidence of more rapid progress of the disease in 
diabetic subjects: both diabetics and non-diabetics came to operation at approximately the 
same age. 














Sin 
esult 
ft ha 

an a) 


e fro 
ded t 
le Con 
rtery 
it po} 
was p: 


g dis! 


Ograf: 


but a 


26 


> we 
have 
@ we 
2rio- 


1 the 
iS as 
mon 
ends 
iteal 
tent, 


al to 


and 
vein 


iteal artery 
utogenous 

In a few 
yl alcohol 
3 a distinct 
k occurred 
il and the 
yl alcohol 


had been 
he disease 
shanges in 
‘collateral 
ose of the 
depended 
rior tibial 
down the 
locked in 
terior and 


e did 


not 


sease was 
the main 


on in 
betic. 


the 
At 


disease in 


1ately 





the 





4] 


Section Proceedings of the Royal Society of Medicine “Sor 


page | 


Section of Neurology 
President—D. W. C. NorTHFIELD, M.S., F.R.C.S. 


[January 3, 1957] 


The Amyotonia Congenita Syndrome 


By JoHN N. WALTON, M.D., M.R.C.P. 


Neurological Unit, King’s College, University of Durham, in the 
Royal Victoria Infirmary, Newcastle upon Tyne 


Every pediatrician and every neurologist must often have been faced with the problem 
of determining the nature of the disease process which is responsible for producing wide- 
spread and profound muscular weakness and hypotonia in an infant. The term 
“amyotonia congenita’” has been used by many to embrace all cases of early infantile 
hypotonia, of whatever cause, while others, following Oppenheim’s original description, 
have reserved this label for cases which show signs of spontaneous improvement. All too 
often, this difference in usage has resulted in regrettable misunderstandings, when one 
doctor has diagnosed amyotonia in a child with obvious spinal muscular atrophy, and 
another, encouraged by textbook descriptions of improvement in cases of this syndrome, 
has given a good prognosis, only to be proved hopelessly wrong by the course of events. 

The diagnosis of amyotonia congenita, through common usage, is now generally taken 
to include all cases in which generalized weakness and hypotonia of the skeletal musculature 
is present at birth, or is noted within the first three months, and in which there is no clear 
evidence of any cerebral, skeletal or metabolic disorder. Admittedly, signs of brain disease 
or metabolic defect are notoriously difficult to elicit in the first few months of life and this 
is why so many cases with hypotonia symptomatic of systemic disease are initially 
impossible to distinguish from others with a primary neuromuscular abnormality. Having 
defined the syndrome it is possible to say that its causes can be divided into three principal 
groups which are: (1) Infantile spinal muscular atrophy and related syndromes. 
(2) Symptomatic hypotonia. (3) “Benign congenital hypotonia.” 

Before discussing the means of differentiating between cases in these groups it will be 
important to discuss briefly their clinical and pathological features. 

(1) Infantile spinal muscular atrophy and related syndromes.—Werdnig (1891) and 
Hoffmann (1893) described the clinical and pathological features of a condition which 
often affected more than one member of a sibship and began usually in the second six 
months of life with progressive, flaccid paralysis of the limbs and trunk. The disease 
was invariably fatal and histological study of the spinal cord revealed that paralysis was 
due to extensive degenerative changes in the anterior horn cells. When, in 1900, Oppenheim 
described a condition characterized by a similar muscular weakness and hypotonia of 
onset at birth, but differing in its tendency to improvement, many authors, including 
Collier and Wilson (1908) seized upon the age of onset as the crucial point in diagnosing 
Werdnig-Hoffmann disease from amyotonia congenita. However, subsequent work 
revealed that most babies presenting with severe hypotonia at or shortly after birth showed 
the same downhill course as did typical cases of Werdnig-Hoffmann disease of later onset. 
In such cases the pathological changes, too, were identical (Greenfield and Stern, 1927) 
and hence the view became current that Oppenheim’s amyotonia congenita and the 
Werdiig-Hoffmann disease were expressions of an identical pathological process, which 
in cases of the former type was present at birth, while in the latter, the condition began 
postnatally. Grinker (1927), on the other hand, suggested that while the abnormality in 
each condition was primarily one of the anterior horn cells, the former was due to a failure 
of development, the latter to an active degenerative process. Burdick, Whipple and 
Freen in (1945) believe that in amyotonia congenita there is an abnormality in development 
of the entire motor system, from the motor cortex to the anterior horn cells, and this view 
has g ned a number of advocates. 

Th ¢ differing opinions have been considered in detail by Brandt (1950) who carried 
out a ollow-up study of 131 cases previously diagnosed as amyotonia congenita or infantile 
spina! muscular atrophy. He concluded that the course and prognosis of infantile spinal 
musc\. ar atrophy was not dependent upon the age of onset and within this group of cases 
it wa’ not possible to identify a syndrome in which spontaneous improvement occurred, 
nor ¢ .¢ in which the disease process had run its course at birth and showed no further 
Progr ss. In a recent review of 30 cases, Arthuis (1954) has reached similar conclusions, 
as 1 | ive in a follow-up study of 67 cases reported elsewhere (Walton, 1956). It seems 
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probable that some cases of the condition referred to as arthrogryposis multiplex con: nita 
(Stern, 1923) or amyoplasia congenita (Sheldon, 1932) are due to a similar spinal mu: ular 
atrophy beginning in intra-uterine life (Brandt, 1947), even though others may, as . tern 
suggested, be the result of a congenital limitation of joint movement, perhaps owi: z to 
excessive intra-uterine pressure. It may be suggested, therefore, that a similar dis. rder 
of anterior horn cells may give rise to the syndrome of arthrogryposis multiplex cong -nita 
if it begins early in intra-uterine life, to the initial clinical picture of amyc: nia 
congenita if it develops at, or shortly before birth, and to the typical Werdnig-Hoff: :ann 
syndrome if it begins post-natally. 


(2) Symptomatic hypotonia.—Diagnosis is complicated even further by the fact that 
a variety of other disorders may give rise to symptomatic muscular hypotonia in infancy, 
These causes have been discussed in detail by Brandt (1950), by Tizard (1954), an:! by 
Sandifer (1955). A number of the disorders which may present in this way are listed in 
Table I. Many of them were represented in the 25 cases of symptomatic hypotonia which 
emerged from my follow-up of 109 cases of the amyotonia congenita syndrome (Walton, |‘56). 


TABLE I.—THE CAUSES OF SYMPTOMATIC HYPOTONIA 

(1) Neuromuscular and muscular disorders: Progressive muscular dystrophy, Myasthenia 
gravis, Polymyositis, Infantile polyneuritis. 

(2) Cerebral disorders: ‘Cerebral palsy” (flaccid diplegia, congenital athetosis), Cerebral 
birth injury, Mental defect, Kernicterus, Cerebral lipidosis. 

(3) Nutritional and metabolic disorders: Rickets, Scurvy, Cretinism, Malnutrition, 
a disease, Glycogen storage disease, Chronic infection; or following an acute 
illness. 

(4) Skeletal disorders: Osteogenesis imperfecta, Arachnodactyly. 

(5) Other disorders: Congenital heart disease, Other congenital abnormalities, Spinal 
cord birth injury. 


The clinical features of symptomatic hypotonia. A proportion of cases of the Duchenne 
or pseudohypertrophic type of muscular dystrophy may show signs of muscular weakness 
during the first year of life. In only a few of these is hypotonia with excessive mobility at 
the joints a striking feature, but I have seen at least 3 cases in which this was true. Each 
of these children was limp and floppy as a baby and tended to “slip through the hands”; 
they were late in walking and did so clumsily with frequent falls. As they grew older 
pseudohypertrophy of the calves appeared and progressive deterioration was apparent, 
but in the beginning, in the absence of a positive family history, accurate diagnosis on the 
basis of clinical findings alone was virtually impossible. I have seen only 1 case of 
polymyositis in infancy and few have been described (Bovet, 1936); although this condition 
may give generalized muscular hypotonia, signs of constitutional upset and of muscular 
tenderness with subsequent induration and fibrosis of muscles are generally apparent in 
cases occurring at this age and act as valuable distinguishing features. In myasthenia 
gravis, too, the ptosis and other evidence of involvement of the cranial musculature, signs 
which are usually apparent even in infancy, may, when added to evidence of general muscular 
weakness, be sufficient to demand a therapeutic test with Tensilon or Prostigmin. Poly- 
neuritis in infancy appears to be a rare disease, even though Adams, Denny-Brown «nd 
Pearson (1953) considered that this condition may account for many recoveries from 
so-called amyotonia congenita; I have no personal experience of this condition, and I was 
unable to find a single case in the records at The Hospital for Sick Children, Great Ormond 
Street, over a twelve-year period. However, I should imagine that in cases of this type, 
the muscular weakness and hypotonia would often show a relatively rapid onset, ‘/iat 
there might sometimes be evidence of ascending paralysis, and that the cerebrospinal f!.id 
protein would be raised. Three possible cases of infantile polyneuritis giving the clin cal 
picture of amyotonia congenita have been described by Chambers and MacDermot (195 ). 

In the various cerebral disorders which may be accompanied by severe muscular hypoto ::ia, 
any infant which is found to have hypotonic musculature following prolonged cyan sis 
after a difficult labour, may be presumed to have a cerebral birth injury, particular!. if 
other evidence of brain damage is present. The infant with cerebral palsy, too, may | ‘ve 
remarkably limp and flaccid limbs, and may show a striking delay in the developmen of 
motor skills, while unusual posturing of the limbs with rather sinuous movements ° \ay 
herald the development of athetosis. Generally, in such cases the tendon reflexes :re 
retained or even unusually brisk, and the plantar responses may remain unequivoc lly 
extensor long after the usual age. Similar features usually become evident in case of 
cerebral lipidosis which may also be generally hypotonic in the beginning, but subseque ‘ly 
epileptic manifestations and particularly myoclonus on startle, usually develop. In 
kernicterus, too, there may be a history of prolonged neonatal jaundice, while associ: ed 
deafness and evidence of rhesus incompatibility may be invaluable distinguishing feati <s. 
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Finall; in this group we must mention the mentally defective child, whose limbs are often 
limp 2d unusually mobile on passive movement, and whose delay in motor development 
may be much more striking than his relatively slight mental backwardness. The diagnosis 
of minor degrees of mental defect in infancy can be a matter of the greatest difficulty and 
may c:.| upon all the pediatrician’s reserves of skill and experience in assessing the infant’s 
behaviour against a background of known variations in normal development. 

When one comes to consider the various nutritional and metabolic disorders which I 
have listed, it is almost possible to dismiss rickets as a disease which no longer occurs in this 
country, except in infants with renal disease. Usually in this entire group of cases it is 
apparent that the muscular weakness and hypotonia which the infant shows is a relatively 
secondary feature and is overshadowed by fever, by wasting or by some other striking 
features of systemic disease. When generalized hypotonia develops after an acute illness, 
rapid recovery is usually the rule, but when the condition is more prolonged, careful attention 
to the dietary history, urinalysis, examination of the stools, radiographs and biochemical 
studies. revealing perhaps hypercalcemia or urinary infection with nephrocalcinosis, may 
solve the problem. The diagnosis of cretinism, too, will rarely present much difficulty 
to the experienced pediatrician after the first few weeks of life. It is in the less common 
cases where muscular hypotonia is the presenting feature, overshadowing the evidence of 
general disease, that difficulty arises. I remember, for instance, twin baby girls whose 
limbs were limp and flabby and who made no attempt to sit between the sixth and ninth 
months of life. They were also somewhat miserable and tended to cry whenever their 
limbs were handled. It was only after radiographs of the limbs had revealed subperiosteal 
thickening that it was discovered that these children were suffering from scurvy; their 
muscular hypotonia disappeared rapidly after treatment with ascorbic acid. In a similar 
case which I saw during 1955, a boy aged 14 months had strikingly weak and mobile limbs 
(particularly the legs), could only sit with difficulty and had made no attempt to stand. 
He also had an enlarged liver and spleen and was found to be a case of glycogen storage 
disease. It must be mentioned, however, that in some cases of this type there is no 
hepatomegaly or splenomegaly as the disorder of glycogen storage is confined either to the 
muscles—when the diagnosis may only be made by histochemical studies of muscle removed 
by biopsy—or to the ganglion cells of the central nervous system (Clement and Godman, 
1950; Krivit et al., 1953). 

Among the skeletal conditions which may be associated with muscular hypotonia is 
osteogenesis imperfecta; in late infancy this condition may present with flabbiness and undue 
mobility of the limbs but the family history and subsequent development of fractures will 
generally lead to the correct diagnosis being made. In arachnodactyly, muscular hypotonia 
is generally slight, though the limbs may always seem to be unusually mobile; here the 
diagnosis will be made on the appearance of the digits, on the family history and the 
association of other defects such as arching of the palate or cardiac abnormalities. It 
should also be remembered that some infants with congenital heart disease (particularly 
the tetralogy of Fallot) may be limp and flabby, as may others with multiple congenital 
abnormalities, of, say, heart and skeleton. The diagnosis of the rare spinal cord birth 
injury is not generally difficult to make, as there is generally severe flaccid paralysis of the 
lower limbs only, often with sensory loss. And finally, in considering the causes of symptom- 
atic hypotonia, the possibility of misinterpretation of physical signs should be remembered; 
in some cases of bilateral congenital hip dislocation, for instance, the comparative 
immobility of the lower limbs may be wrongly attributed to muscular weakness. 

(3) Benign congenital hypotonia.—This third and smallest group of cases is for many 
reasons the most important, since in these children the muscular weakness and hypotonia, 
thoug' initially profound, resolves gradually and a significant proportion of the patients 
recover completely, without showing signs of any cerebral, metabolic or skeletal disorder. 
In a ollow-up study of 109 cases previously diagnosed as amyotonia congenita, I found 
(Walton, 1956) that 17 proved to be of this type; these cases have been reported in detail 
(Walt.n, 1957). 8 of them (3 male, 5 female) had recovered completely and 9 (4 male, 
5 fem ile) had improved but showed some degree of residual disability. Subsequently, 
Ihave observed 2 additional cases which I shall describe briefly as illustrative of the condition. 

Cas I—J. N. was first seen in 1952 at the age of 18 months. She was born at term by a normal 
delive’. and seemed to thrive but it was soon apparent that all her limbs were limp and “floppy”, 
that t! -y could be placed in unusual positions, and that she tended to “slip through the hands”. 
She m de no attempt to sit until she was just over a year old and when seen aged 18 months she 
was u: able to stand, and her trunk seemed to slump when she sat on the floor. There was severe 
gener: ized muscular hypotonia but nevertheless spontaneous movements of the limbs were quite 
good nd the tendon reflexes were present. A provisional diagnosis of amyotonia congenita was 
made The child was not seen again until 1956. Soon after the previous attendance she had 
begur to improve and had walked alone, though clumsily and with frequent falls, shortly after 
she vw 5 2 years old. Improvement thereafter was rapid; on examination in late 1956 at the age of 
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6 years she walked and ran briskly, hypotonia had disappeared, and it was apparent that she 
recovered completely. 


Case II.—R. K. was first seen in 1952 at the age of 12 months and then presented a clinical pi 
similar to that described in J. N. After a normal birth the child appeared to thrive but i: 
subsequently noted that he moved very little and was limp and “floppy”. On examinatio 
was unable to sit; all movements of the limbs were weak, there was a profound genera 
hypotonia with striking hypermobility of the joints, and the tendon reflexes were generally depre 
A diagnosis of amyotonia congenita was made; despite the absence of fasciculation of the to: 
and although respiratory movement was reasonably good, it ‘vas thought that the child might 
out to be a case of progressive spinal muscular atrophy. Subsequently, however, he showed 
improvement, was able to sit at 18 months and took a few steps unaided when nearly 3 years 
When re-examined at the age of 5 he walked reasonably well with slight accentuation of the lur 
lordosis but was unable to rise from the floor without making use of his hands. There was a s'ig 
thoracic scoliosis. All the skeletal muscles were unusually small and weaker than the nor 
this atrophy and weakness, though not showing the typical selectivity of progressive musc 
dystrophy, affected sternomastoids more than the posterior neck muscles and proximal limb muscles 
more than the distal. Muscular hypotonia and joint hypermobility persisted, particularly at the 
hips and wrists, but the deep tendon reflexes were all present and equal. Electromyography and 
muscle biopsy were not performed. This child has shown slow but steady improvement since the 
age of 3, but from my experience of other similar cases I doubt whether he will recover completely. 


These 2 cases illustrate very well the salient features of the syndrome of benign congenital 
hypotonia and these are summarized in Table II, in which information from the 17 cases 
previously described is also included. 


TABLE IJ.—THE CLINICAL FEATURES OF BENIGN CONGENITAL HyYPOTONIA 
Muscular Hypotonia Respira- 
weakness and joint tory 
and hyper- muscle Tendon 
atrophy mobility involvement reflexes Prognosis 





(a) Cases + ++ — Normal Complete recovery 5-12 years 
with or 
complete depressed 
recovery 
(6) Cases ++ Depressed Persisting muscular weakness, 
or 


with in- atrophy and hypotonia particu- 
complete absent larly of proximal limb groups 
recovery 


In all cases the EMG was “myopathic’”’ and muscle biopsy was normal 


In summarizing the clinical features as I have observed them I think one can say that 
babies in both groups show a reduction in spontaneous movements of the limbs in addition 
to generalized hypotonia and an increased range of passive movement of the joints, but 
that each of these features is of greater severity in the cases which show incomplete recovery. 
Similarly, respiratory muscle weakness is seen only in the severe cases, in which depression 
of the tendon reflexes is also more severe. When I say that electromyographic tracings 
are “‘myopathic”’ I mean that in the cases which I have examined, the interference pattern 
on voluntary effort showed excessive polyphasic and short duration potentials, as seen in 
myopathic disorders. This finding, which clearly requires confirmation and amplificatic 
in future studies, does not necessarily imply an active myopathic process, but may simp! 
mean that many motor units are populated with less than the normal number of mus: 
fibres. Turning to the muscle biopsy findings, it is true that in 6 of the cases which I h: 
seen, specimens of muscle obtained at biopsy showed no abnormality when stained w 
conventional techniques. It is worth noting, however, that Coérs and Pele (1954) a 
Woolf and Till (1955), who have each studied single cases which may be of this type, us | 
intravital staining of motor end-plates with methylene blue, found that the end-plé 2 
were “‘immature’’. 

Considering now the relationship of benign congenital hypotonia to other conditi 
previously described, I believe that many of the cases described by Sobel in 1926 un. : 
the title of “essential or primary hypotonia” were of this type. Some of his ca 
however, were probably examples of “congenital laxity of the ligaments’’, which seems * 
be a separate disorder, since it is often inherited, and the excessive mobility of joints 
seen in contortionists) persists throughout life, but there is no muscular weakness, de : 
in development, or physical handicap. The cases which recover incompletely are strikir | 
reminiscent of the “benign congenital myopathy” described by Turner (1940, 1949) s 
for the fact that his patients showed a selective muscular atrophy like that of musct 
dystrophy and in one of them pathological changes in the muscle were found which w 
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intery eted as myopathic in type. However, it seems possible that these pathological 
chan: 2s, consisting of areas of focal degeneration and phagocytosis of muscle fibres, were 
relate:| to the terminal illness, namely bacterial endocarditis, from which the patient died 
after long period in bed; changes of this type are usually seen only in rapidly progressive 
cases vf muscular dystrophy and would be unexpected in a benign, long-standing myopathic 
disorier. My cases with residual disability show an even closer resemblance to the 
cond: ion of “‘congenital universal muscular hypoplasia” described by Krabbe (1946) and 
Ford (1952). I have given reasons (Walton, 1957) for suggesting that Turner’s “congenital 
myopathy”, Krabbe’s “universal muscular hypoplasia” and “benign congenital hypotonia 
with incomplete recovery” must be closely related, if not identical. 

When we come to consider the etiology of this clinical syndrome, the findings of Coérs 
and Pele (1954) and of Woolf and Till (1955) suggest that in certain cases it may be due to an 
immaturity of the neuromuscular apparatus, which is sometimes overcome by the processes 
of postnatal development but in other patients is too severe for this natural adjustment to 
occur. There are, however, many other possible explanations which require exploration 
by means of electrophysiological, biochemical and neuropathological techniques. I should 
prefer to conclude by considering briefly some of the principles of differential diagnosis in 
cases of infantile hypotonia. 


DIFFERENTIAL DIAGNOSIS 

From the point of view of the practising physician, this is the most important problem 
of all and it is one which bristles with difficulties. If the prognosis is to be foretold with 
any degree of confidence, it is essential to decide at the earliest possible moment whether 
the child is suffering from spinal muscular atrophy, from symptomatic hypotonia, or from 
the syndrome of benign congenital hypotonia. If the diagnosis is spinal atrophy then the 
prognosis is grave and treatment of no avail; if symptomatic hypotonia, the prognosis is 
that of the underlying condition, for which specific treatment may be required; while if 
benign congenital hypotonia is diagnosed a guardedly favourable prognosis may be given 
until it becomes apparent whether the child will recover completely or incompletely, and 
in the meantime physiotherapeutic supportive measures and appliances to prevent 
deformities (such as spinal jackets in occasional cases) may be needed. In Table III I have 
tried to bring together a number of the points which may aid in differential diagnosis. 


TABLE III.—THeE DIFFERENTIAL DIAGNOSIS OF THE CAUSES OF INFANTILE HYPOTONIA 
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M \scular weakness and atrophy are, of course, most severe in the cases of spinal muscular 
1y; although in the infant this atrophy may be concealed by adipose tissue, it can 
be demonstrated by soft-tissue radiographs. The characteristic picture of the 
lly immobile child, who lies with the arms abducted and externally rotated and with 
abducted and knees flexed, scarcely moving except to breathe, is very characteristic. 
zing lifted the child is limp and unresisting, tending to slip through the hands, the 
led “‘rag-doll” baby. Although weakness, hypotonia, and a very obvious increased 
of passive movements at the joints are equally a feature of children with benign 
nital hypotonia, children in the latter group always show some spontaneous mobility 
> limbs and are never so completely paralysed as the severe cases of spinal muscular 
hy. In cases of symptomatic hypotonia, weakness and hypotonia are usually even 
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less; nor do these cases show respiratory muscle involvement, with recession of the lower 
ribs at the diaphragmatic attachment during inspiration, a feature which is sooner c later 
invariable in cases of spinal muscular atrophy and only occurs to a limited extent in the 
most severe cases of benign congenital hypotonia. Fasciculation of the tongue, to , and 
other evidence of bulbar involvement such as pooling of secretions in the pharynx, occur 
only in cases of the Werdnig-Hoffmann type. In similar cases which survive into the s:cond 
year of life, muscular contractures and severe skeletal deformities, secondary to : .Wuscle 
weakness, invariably develop. Such phenomena are uncommon and relatively sli-ht in 
cases of symptomatic and benign hypotonia. Furthermore, depression of tendon r:<flexes 
is most severe in cases of the anterior horn cell disease, and is less striking in examy les of 
benign hypotonia, while in many of the symptomatic cases the reflexes are normal or 
even unusually brisk. Also, as I have mentioned, in cases of the latter type there may be signs 
which indicate the nature of the primary condition, of which generalized hypotonia is but 
a symptom. 

So far as investigations are concerned, the electromyogram in spinal atrophy may show 
spontaneous fibrillation in a considerable proportion of cases, while volitional activity 
usually takes the form of repetitive large and broad motor unit potentials; in symptomatic 
hypotonia the record will generally be normal. My findings suggest that in benign 
congenital hypotonia the interference pattern of voluntary effort will often show excessive 
polyphasic and short duration potentials, similar to those seen in myopathic disorders. 
However, it should be remembered that electromyography may be difficult to carry out 
satisfactorily in young infants. Muscle biopsy, on the other hand, may be of the greatest 
value, since in spinal muscular atrophy it will reveal the characteristic atrophy, in groups, 
of muscle fibres, which is characteristic of denervation, while in the other two groups of 
cases muscle specimens when studied with conventional techniques will usually be normal, 
except when the hypotonia is symptomatic of some other muscular disease. Finally, 
we must mention that the natural history of the illness will eventually make diagnosis 
certain, as cases of spinal atrophy will become progressively weaker, those of benign hypo- 
tonia will improve, and in those with symptomatic hypotonia the nature of the underlying 
disease will surely become apparent. 

I do not wish to imply, by formulating these principles of differential diagnosis, that it is 
an easy matter. In many cases it will be impossible to be certain of the true state of affairs 
after a single examination and it may be necessary either to await the course of events, 
a decision which will inevitably cause some distress to the child’s parents, or to arrange 
investigations in hospital, in the hope of reaching an early decision. Even then there will 
undoubtedly be difficult cases in which only time and repeated observation will solve the 
problem; but I hope that some of the information I have given may be of help in allowing 
an accurate prognosis to be made earlier in an increased proportion of cases. 
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L-. J. G. Greenfield congratulated Dr. Walton on his clarification of what had been a very 
con.used subject. In his opinion this confusion was chiefly due to Oppenheim, who had diagnosed 
as ; vatonia congenita many cases which later progressed and on pathological examination showed 
the ‘esions described by Werdnig and Hoffmann. On reviewing the literature in 1927 (Brain, 
50, 052) he found that in all except two of the fatal cases, in which the diagnosis of amyotonia 
conenita had been made up to that time, the lesions were identical with those of the Werdnig- 
Ho: mann type of paralysis. In the other two cases the clinical features indicated a central lesion 
of ‘ne brain or cerebellum. But at that time he was aware of the familial cases later published by 
Dr Aldren Turner. In 1955 he had seen two cases in the United States which corresponded 
to r. Walton’s description of benign congenital hypotonia. In both cases the proximal muscles 
were chiefly affected and in both, muscle biopsy showed quite normal muscle. Biopsy was a 
valuable aid to diagnosis and prognosis, but it must be remembered that in very young infants all the 
muscle fibres were of small size, otherwise there might be confusion in the interpretation of the 
histology. He agreed with Dr. Walton that the name ‘“‘Amyotonia congenita’’ should be dropped 
and the name “Benign congenital hypotonia’”’ used for cases of this kind. 


Dr. A. L. Woolf said that Oppenheim (1900), in an admirably concise report headed ‘‘Myatonia in 
Early Childhood”, had drawn attention to a number of infants he had seen, who showed a remarkable 
degree of hypotonia or even atonia, which seemed to date from birth. Several of these children 
had improved in the course of time and Oppenheim, therefore, believed the condition resulted 
from a retardation in development of muscle or anterior horn cells, rather than an acquired disease 
of the nervous system. 

From a study of the literature, it seemed clear that most of the confusion over the relationship 
of amyotonia congenita to Werdnig-Hoffmann disease had resulted from the difficulty in dis- 
tinguishing the two conditions by clinical examination alone. Oppenheim (1908) recognized this 
and emphasized the importance of the clinical history. He was no doubt referring to the early 
onset and tendency to spontaneous improvement which were characteristic of the cases he was 
describing. It was possible that Oppenheim did not realize that Werdnig-Hoffmann disease could 
manifest itself in the first six months of life, but as far as the written word was concerned it appeared 
that we must hold Rothmann (1909) responsible for the suggestion that congenital cases might be 
considered as Oppenheim’s disease and cases of later onset as of the Werdnig-Hoffmann type. 
This suggestion, unfortunately, appeared to have been adopted, and the morbid anatomical basis 
of Oppenheim’s disease deduced from histological examination of spinal cords from cases which 
were really examples of Werdnig-Hoffmann disease, true cases of amyotonia congenita, by their 
very nature, being unlikely to come to post-mortem examination. It was little wonder that it 
became accepted that the anatomical basis of amyotonia congenita and Werdnig-Hoffmann disease 
was the same and that they were, in fact, one and the same disease. 

Henceforth, the two terms were used interchangeably. Dr. Walton had more sharply defined 
the clinicopathological entity of Werdnig-Hoffmann disease and emphasized that it might have 
a congenital or even antenatal, onset. He had shown some of the remaining cases might be due 
to a variety of causes, including a group which could not at present be further broken down and 
which resembled closely those described by Oppenheim as myatonia congenita. Dr. Woolf 
suggested that these cases were, in fact, examples of Oppenheim’s disease that Dr. Walton had 
rescued from the miscellaneous group of infantile hypotonias, amongst which their special nature 
had for so many years been lost sight of, owing to the indiscriminate application to all the cases 
in the group, of the term amyotonia congenita. Dr. Woolf further suggested that, henceforth, 
recognition should be given to Oppenheim’s service in drawing attention to the congenitally floppy 
baby with good prognosis, by retaining his term myatonia congenita or amyotonia congenita, but 
that it should be made clear that not every case of hypotonia, with a congenital or antenatal onset, 
fell into this group. 

With the possibility of diagnosing amyotonia congenita in life, the opportunity of defining the 
changes in the muscle and intramuscular nerve endings by muscle biopsy became more favourable 
and might thus result in a useful diagnostic aid. 

Dr. Woolf briefly described three cases. The first (case of Dr. B. S. B. Wood), a child of 10 months 
wit!) the clinical features of amyotonia congenita, showed a muscle completely normal in all respects. 
Bie!|;chowsky preparations showed a rich innervation. Acetyl cholinesterase preparations showed 
laree numbers of subneural apparatuses of end-plates, which were just as complex, though naturally 
smaller, than those of an adult. Vital staining with methylene blue showed end-plates only slightly 
less claborate than those of a normal child aged 1 year (preparation kindly lent by Dr. C. Coérs). 
Th child, shortly after muscle biopsy, rapidly improved, the tendon reflexes even becoming brisk. 
Thee had been a blood urea of 54 mg./100 ml. but there was no other evidence for a biochemical 
dis. der as the basis of the condition, and at any rate, biopsy had foretold the favourable outcome. 

e second child (case of Dr. H. Parry Williams), aged 2 years 4 months, also showed the clinical 
fea’ ires of amyotonia congenita. The muscles were very slender indeed, as seen in radiographs, 
anc there was a flexion deformity of the outer three fingers on each side. Muscle biopsy did not show 
any definite abnormality in hematoxylin and eosin preparations, but acetyl cholinesterase prepara- 
tio: ; showed few end-plates, and those present appeared to contain little acetyl cholinesterase, 
on! a few crystals of brown staining material being present even after three and a half to twenty- 
fou hours’ incubation. Vital staining with methylene blue showed many end-plates and nerve 
fib: s. Some of the end-plates were poorly formed or bizarre, but many were as mature as in the 
ad: t. The course of the nerve fibres across the muscle fibres was more oblique than normal, as 
the igh muscle fibres had been lost. There were also some fine beaded sprouting nerve fibres. The 
sig’ ficance of these findings was obscure but they did not strikingly suggest immaturity. 
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Finally, Dr. Woolf referred to a case of myasthenia gravis (Dr. E. R. Bickerstaff’s case), who iad 
always been slow in his movements, but had recently, at the age of 12 years, developed a ptos . of 
myasthenic type with good response to Prostigmin. Vital staining with methylene blue and a. ‘tyl 
cholinesterase preparations showed that, while the majority of the end-plates were of “‘adult”’ 1 pe, 
a minority consisted only of one to three simple spherical expansions, grouped closely togethc so 
that no terminal arborization could be seen. The significance of these immature looking « ad- 
plates is not yet clear but it is obvious that this appearance must not be regarded as diagnost.. of 


amyotonia congenita. 
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The Histochemistry of Normal and Abnormal Human Muscle 


By E. B. Beckett, B.Sc., and G. H. Bourne, D.Sc., D.Phil. 


Department of Neurology, The London Hospital and Department of Histology, 
The London Hospital Medical College 


Introduction.—Muscle is made up of fibres, the structures (motor end-plates) which 
innervate them, and the connective tissue which binds them together. The fibres are 
themselves composed of (i) the contractile elements, and (ii) the sarcosomes which occur 
between them. Of the two main metabolic pathways by means of which glycogen is 
oxidized to produce energy the group of enzymes concerned with the anaerobic path are 
concentrated in the contractile portion and those concerned with the aerobic pathway in 
the sarcosomes. 

Suitable techniques are not available for the histochemical demonstration of the first 
group of enzymes but techniques are available for the second, particularly succinic de- 
hydrogenase and cytochrome oxidase which are largely concentrated in the sarcosomes; 
and these were among those used in this study. It was thought that as well as making a 
study of the enzyme activity of these bodies, observations should also be made of their 
general shape and appearance. 

MATERIAL 

Controls.—In this work controls were obtained at one-hour post mortem from two young 
healthy adults and four specimens were obtained within twelve hours of death from elderly 
people. A few control specimens of doubtful value were also obtained—one was taken 
during a cup arthroplasty (in this the muscle was definitely abnormal) one was taken at 
amputation of a limb which had been immobilized by accident and disease for twenty-five 
years (in this the muscle showed simple atrophy), and some specimens were also taken 
from the abdomen at operation. 

All diseased muscle used for comparison with these controls was taken by biépsy and 
was put straight on to solid carbon dioxide in a sealed glass jar. The histochemical 
techniques were usually commenced on such samples of muscle within fifteen minutes of 
its removal from the body. All biopsy specimens were taken from the moter point as 
indicated by surface and direct faradic stimulation. The muscle chosen for biopsy was 
one in which functional changes were rapidly taking place. The diseases from which 
biopsy material was obtained included: facio-scapulo-humeral dystrophy, pseudo- 
hypertrophic dystrophy, familial dystrophy, polyneuritis, polymyositis, motor neurone 
disease, peroneal muscular atrophy, several neuropathies and myopathies of unknown 
origin, carcinomatous neuropathies and myopathies. 


RESULTS 

Sarcosomes.—A. Structure-—Heidenhain’s iron hematoxylin method was used ‘o 
demonstrate the sarcosomes. In rat muscle a number of elongated structures were found 
to be demonstrated by this method, and in human muscle many small rounded structu: -s 
were seen. Some doubt was felt as to whether these structures were, in fact, sarcosom:s. 
In a number of specimens of dystrophic muscle these rounded structures did not app: ar 
to be demonstrated and in many cases they appeared to form elongated strands of mate: al 
which took up the stain strongly. However, similar structures were found in normal mus ‘le 
which had been subjected to trauma. But this condition was found more often in dystrop «ic 
than in normal muscle, which suggests that if it is due to collapse of the sarcosomes, then 1¢ 
latter are more fragile in dystrophic muscle. This problem cannot be adequately sol: -d 
until the precise identity of the hematoxylin-staining structures are known, and this \ Il 
require electron microscopy. 

B. Enzymes.—A histochemical test for succinic dehydrogenase was used, the technic 1¢ 
being that of Seligman and Rutenburg (1951) as modified by Shelton and Schneider (19° °). 
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Fic. 1.—Acetyl cholinesterase in “classical” motor 
end-plate found in muscle taken from a case of motor 
neurone disease. x 1, 


Fic. 2.—Acetyl cholinesterase in musculo-tendinous 
junctions. x 150. 


Fic. 3.—Very extended end-plate from a case of 
familial muscular dystrophy. 


Fic. 4.—Disrupted end-plate from a case of pseudo- 
hypertrophic muscular dystrophy. x 150. 


Fic. 5.—Very atrophied muscle fibres in a sea of 
dense connective tissue taken from a case of facio- 
scapulo humeral dystrophy. Note the many remain- 
ing end-plate structures. 50. 
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Fic. 6.—Succinic dehydrogenase in muscle from ; net ‘ : 
a case of polymyositis. Some large fibres have a Fic. 7.—Succinic vn gee —_ 
weak reaction, whilst the smaller ones have a broad fibres, showing a ee ma oF dl OR 
peripheral band of strong reaction. x 120. granules along the sarcolemma. * 208. 

















Fic. 9.—Muscle from a case off familial dys ‘ophy, | 
showing a large concentration of 5-nucleotidase 1 com 
nective tissue fibres, in invading cell nuclei and i some F 
atrophied muscle fibre. x 160. 






Fic. 8.—S-nucleotidase in muscle from 
a case of ? pseudo-hypertrophic muscular 
dystrophy ? polymyositis, showing highly 
enzyme-active cells invading a very atrophied 
fibre which itself shows a positive reaction. 
x 416. 
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In nor »al human muscle there was considerable variation in the intensity of the reaction. 


This wa: due partly to a random variation from unknown causes and partly to the fact 


that the :caction varied quite considerably in different muscles. The succinic dehydrogenase 


activity \aried quite independently of the cytochrome oxidase. In general, we found that 
© the intensity of the reaction tended to be decreased in pathological muscle, indicating a 
" lower acrobic metabolism, but it was not possible to find any correlation with clinical 


Laat 


diagnosis. In cases where the muscle was largely replaced by connective tissue there was, 
as might be expected, a very considerable reduction of the reaction. 

Fibres. -The structure of the contractile elements could not be investigated without 
facilities for electron microscopy which we did not possess and suitable techniques were 
not available to study the enzymes located in them which are concerned with anaerobic 
respiration. 

Motor end-plates.—An investigation of the structure of these bodies was not carried out 


but a study of their cholinesterase activity was made. The technique used did not employ 


formalin fixation. This type of fixation has been used by other authors but we felt that it 


should not be used in the present work since it is known partially to inhibit the enzyme in 
many tissues (Taxi, 1952, and Couteaux and Taxi, 1952) and we have shown it to inhibit 


- completely the reaction in human foetal muscle. The technique used was Gomori’s (1952) 





al dvs -ophy, 
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modification of Koelle and Friedenwald’s (1949) method and the specificity of the reaction 
was controlled by the use of eserine. 

Two types of cholinesterase-positive structure have been found in human muscle 
(Coérs, 1953 and 1955). These are the type known as the “classical” end-plates or 
“terminaisons en plaque” and the “terminaisons en grappe’’. The first of these consists 
of a ribbon-like gutter structure twisted upon itself; and the second of small round gutter 


' structures grouped together without any particular connexion between them and often 


covering an area of considerable size. This latter type seems to be characteristic of human 
muscle and does not appear to occur in the muscles of experimental animals. Two other 
cholinesterase-positive structures which have been found are the motor end-plates which 
occur at each end of the intra-fusal fibres of muscle spindles, and structures situated at the 
ends of the muscle fibres at the musculo-tendinous junctions, described by Couteaux in 
1953 in frog, mouse and fish and by Gerebtzoff (1956) in the muscles of a variety of animals 
including humans. All of these structures have been seen in the human muscle which we 
examined, the “classical” plates usually being found to be arranged in rows across the muscle. 

We very rarely found any decrease in the cholinesterase activity of any of these structures 
in pathological conditions. However, in muscle from a case of peroneal muscular atrophy 
and one from a case of polyneuritis there was some decrease in the reaction intensity in 
cholinesterase-positive structures at the musculo-tendinous junctions. 

We found perfect “‘classical’ end-plates with full cholinesterase activity in muscle 
obtained from a case of motor neurone disease. In several pathological muscle specimens 
some previously undescribed cholinesterase-positive structures were found. For example, 
objects consisting of parallel gutters arranged like a “‘cake-frill’ "could be seen. These 
appeared to be normal structures although we have not so far observed them in normal 


+ specimens of human muscle. It is possible that they represent some type of stretch receptor. 
, A structure composed of a “shower” of parallel gutters was also seen, and one which in 
| cross section appeared to be in the form of a gutter wound spirally round a muscle fibre. 


In the piece of iliacus muscle taken from a patient undergoing cup arthroplasty for 


' osteoarthritis there were areas containing small ‘‘dots” of cholinesterase activity and in 


many cases the muscle fibres appeared to possess enzyme activity diffused through the 
substance. 
One of the most striking observations which have been made in this work is that in some 


) cases where most of the muscle has been replaced by connective tissue (for example, in 


familial muscular dystrophy) remnants of muscle fibres can be seen floating in a sea of 
connect ¢ tissue but possessing end-plates which appear normal in structure and possessing 


) undimin shed enzyme activity. In fact, one gains the impression that the possession of 


cholines -rase activity within a gutter-like structure retards the destruction of that 
particul: area of muscle. It is of interest, however, that when muscle fibres are under- 
going at: »phy (but not simple atrophy) they appear to develop considerable diffuse cholin- 
esterase .ctivity. Even normal human muscle fibres contain a certain amount of diffuse 
cholines’ rase activity (inhibited by eserine)—a fact which is not recorded by other authors. 


Conn tive tissue.—The connective tissue of muscle has been thought of largely as a 
structur. component and to have function only in the sense that it serves as a support 
for the erves and blood vessels which supply the muscle fibres. The results obtained in 
re wor suggest, however, that it may play a very active part in the development of many 
ystrop: es. 
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This has been shown by the use of a technique which demonstrated the enzyme § 


5-nucleotidase. The technique was that of Gomori (1952). This enzyme spli' musck 
adenylic acid, which is adenosine monophosphate, and which is used as a start ig poin 
for the re-synthesis of A.T.P. 


When this technique is applied to normal human muscle there is very little reaction } 


shown by any of the tissue elements with the exception of the walls of the lar. er blood 


vessels and nerve fibres. In one sample of control muscle where there were signs of f 
inflammation, the inflammatory cells gave a positive reaction. However, it ws found § 


that about one-quarter of the pathological specimens examined showed a great increase 
in the reaction for this enzyme in the connective tissue, particularly in cases of muscular 
dystrophy characterized by atrophy of fibres and increase of interstitial connective tissue, 
This was also found in one case of myopathy and one of motor neurone disease. In other 
pathological specimens there was only a small increase in enzyme activity. There was no 
correlation between the increased occurrence of this enzyme and the type of clinical ciagnosis 
Muscle fibres which were undergoing degenerative atrophy were found to have this enzyme 
diffused through the atrophying portion. In the connective tissue, fibres, cells and 
capillaries appeared to be invading and destroying the muscle fibres, and each of thes 
elements gave a strong 5-nucleotidase reaction. 

It appears from this that one of the features of many dystrophies is active physical and 
chemical destruction of the muscle fibres by the connective tissue which normally supports 
and nourishes it, and it seems possible that some inhibitory substance for this enzyme 
might find a place in the treatment of dystrophies. 
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_ Dr. A. L. Woolf in discussion on Dr. Bourne’s paper said that some of the subneural apparatuses 
in acetyl cholinesterase preparations, with an increased number of small, darkly staining clements, 
resembled those he had seen in cases with evidence of reinnervation in methylene blue preparations. 


Dr. H. S. Baar asked Dr. Bourne what tetrazolium salt he had used. In his experience for 
quantitative estimation of succinic dehydrogenase in tissue homogenates in the presence of an 
excess of substrate only mono-compounds were useful. For histochemical demonstration best 
results were obtained with bis-compounds, particularly with the blue tetrazolium. The blackish- 
blue diformazan at sites of high activity contrasted beautifully with the red monoformazan at sites of 
low activity. The small size of crystals permitted also the localization of succinic dehydrogenase 
in sarcosomes. What was Dr. Bourne’s experience on the glycogen content of muscles in cortisone- 
treated myopathies? The speaker had the opportunity to examine a fatal case of dermatomyositis 
which had been treated with cortisone and prednisolone for one year. Active muscles contained 
little glycogen but the soleus muscle which was inactivated because of fibrous contracture of knees 
and showed no fibrous replacement was studded with innumerable granules of glycogen. Even 
in the gastrocnemius, which showed advanced fibrous teplacement, fragments of the degenerated 
muscle were recognizable as short cylindrical accumulations of glycogen within fibrous ‘issue. 


Dr. J. N. Walton said that Dr. Bourne and Miss Beckett had mentioned the hypertrophie«! muscle 
fibres which they saw very commonly in their cases of muscular dystrophy. Did their observations 
indicate the nature and cause of this hypertrophy; for instance, did the enlarged fibres contain 
more than the usual complement of fibrils? Did the histochemical studies give any ex} ination 
for the remarkable accumulation of fat which appeared between the fibres in some cases of »\uscular 
dystrophy; this infiltration often appeared to be far greater than would be necessary fo: simple 
replacement of atrophied muscle. Lastly, had Dr. Bourne and Miss Beckett discovesed any 
essential histochemical differences between different muscles or muscle groups? It \ us ven 
difficult to explain the curiously selective muscular involvement which occurred in + .uscular 
dystrophy on the basis of a diffuse biochemical disturbance. 


Miss Beckett and Dr. Bourne, in reply to Dr. Woolf: The presence of a large number / small 
we elements in an end-plate area is not necessarily indicative of re-innervatio: (Coérs, 
1955). 

In reply to Dr. Baar: We used neotetrazolium. We have found histochemically that ere 1s 4 
large variation in the amount of glycogen normally present in muscle. If cortisone had « .y effect 
it was not observable in our specimens. 

In reply to Dr. Walton: We did no counts of myofibrils, but they did not appear to be creased 
in size, so that they may be increased in number. We cannot account for the gross increas in fatty 
tissue observed in some muscular dystrophies. 

We have observed some histochemical differences between different muscles and musc! groups. 
The most striking is the difference observed in succinic dehydrogenase levels. 
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Muscles and the Teeth 


By W. J. TuLtey, B.D.S., F.D.S.R.C.S., D.Orth.R.C.S. 
The Dental School, Guy’s Hospital 


[IN recent years much has been written concerning the role of the muscles activating the 
jaws and surrounding the dental arches; it is convenient first to review some of the basic 
anatomical and physiological concepts. Muscle is not as responsive to its environment as 
bone. Bone is constantly being remodelled but the number of fibres in any muscle is fixed. 
A muscle can only increase in size by hypertrophy as occurs in the leg muscles of athletes but 
the latter show no significant increase in the size of their bones. The shape and arrangement 
of a muscle varies considerably from one individual to another. 

A skeletal muscle is part of a functional system and never acts as a separate unit; it may 
be a prime mover, an antagonist or a synergist. Many activities do not normally enter 
consciousness, movements follow a stimulus as a patterned behaviour. In man, the pro- 
gressive domination of motor reactions by the highest functional levels of the central nervous 
system is of considerable significance. Disharmonies in the conscious levels of the mind 
may be a common source of motor disability and faulty posture and uneconomical use of 
various muscles may arise due to this. 

Ifa man suffers paralysis of a flexor muscle group, an extensor muscle can be transplanted 
on to the flexor surface and the function re-learned until a new pattern becomes established. 
One of the controversial aspects of adverse muscular behaviour related to the masticatory 
and circumoral muscles has been the statement that their basic patterns of motor activity 
cannot be changed (Ballard, 1955). 

If we apply general principles to our particular field we see that some of the functions of 
the orofacial muscles are functionally represented at a much higher level in the brain than 
others. Activities such as swallowing are only under voluntary control in the first stage. 
Swallowing is a basic reflex behaviour initiated even before birth and it is not unreasonable 
to infer that changes cannot be readily established by exercises. 

Activities such as speech have a high degree of cortical control. It is true to say that some 
speech defects are due to abnormal neuromuscular anatomy but many are due to defects in 
learning and are re-educable by conscious effort. 

Mastication occupies a position between the function of swallowing and speaking. It 
can be compared with walking. Each individual develops a characteristic subconscious 
chewing “gait”. This is built up on an underlying co-ordinating pattern in the nervous 
system but will vary considerably with the anatomical position of the teeth. Abnormal 
tooth position will be reflected in the masticatory pattern. 

Research methods used to investigate normal and abnormal muscular activity in relation 
to the teeth can be divided into the following groups: 

(1) C'inical observation over a long period. This may be recorded by cine film. 

(2) Animal experimentation (surgical intervention with unilateral muscle function). 

(3) Onservations of the effects of pathological conditions affecting muscle function. 


(4) C ne fluoroscopy of the soft tissues. 
(5) E :ctromyography and methods of recording muscle forces. 
CLINICAL OBSERVATIONS 

Most of the valuable contributions to our knowledge of orofacial behaviour have been 
made b astute clinicians, though Sim Wallace placed too much emphasis on function in 
relation :o form, while Alfred Rogers put an undue emphasis on exercises, as a method of 
correct: n of malocclusion. 

One « * the classics of English orthodontic literature is the original publication of Brash’s 
Dental toard Lectures in 1929 and the chapter on soft tissues contains many statements 
which | ve withstood the test of time. 


— 


May 



















































314 Proceedings of the Royal Society of Medicine 







Present views can be summarized as follows: 
(1) The basic structure of the jaws develops according to a predetermined atter, 
However, the potential for growth cannot be determined at any particular time. F nction, 


for example early feeding methods or the consistency of diet masticated, has no effec on the WH ty 
basic growth of the jaws. he 

(2) The teeth with their alveolar process develop between the influence of the che: ks, lips BF o! 
and the tongue. The relationship of upper and lower dental arches is determined by the Fg: 


size and relative positions of the basal elements of the jaws and reflect the shape, the resting & 
position and activity of the soft tissues. ‘ 

A rough classification of clinical types can be made, embracing skeletal, dental and soft 
tissue morphology (Gwynne-Evans and Tulley, 1955). Morphology of the soft tissues may 
be as inherent as the basic bony structures but there is a controversy concerning the abnorma 
activity of the muscles. 

Rix (1946) focused attention upon the importance of the activities of the tongue and lips, 
with particular reference to swallowing. He described the atypical teeth-apart swallow in 
which the tongue did not mould the developing dental arches centrifugally. In 1953 he 
described many variations on this theme. Rix believes that in some instances a combination 
of change of tooth position and maturation of behaviour produces a change which is stable. 
Ballard believes that these patterns of activity are to a large extent endogenous. Gwynne- 
Evans has pointed out that the circumoral muscles, occupying a developmental position 
between the somatic muscles moving the limbs and the visceral muscles of the gut, are not | 
so easily controlled by changes in tooth position or by exercises. P| 

The American view is that many of these abnormal activities are habits developed either } 
primarily, or that they are secondary to the dental alignment and they modify with treatment | 
and exercise. . 

(3) Upper respiratory infections and obstructions, although they often accompany | 
malocclusions, cannot be shown to be the direct cause but only an associated factor. The | 
narrow maxilla is inherited and not due to lack of aeration of the antra. Naturally narrow 
nasal passages are more easily obstructed, although it is possible to find this facial type 
without any history of upper respiratory troubles (Fig. 6A). 

The constriction of the dental arches on already narrow bases is due to the accompanying 
pattern of soft tissue morphology and function. There may be a low rest position of the 
tongue but the lack of lip seal is not necessarily an indication of mouth breathing. The 
tongue and soft palate form a posterior seal. Lack of lip seal in these cases may be due to 
anatomically short upper lip, or to separation of lips by the teeth, or to lips which have an 
innate posture which Ballard calls the incompetent lip posture. All three of these factors 
may be present. i 

(4) Rest position. The posture of the mandible at rest is a so-called constant for the |) 
individual (Thompson, 1946). In the infant the gum pads are widely separated at rest but |7 
as the teeth and alveolus develop the inter-occlusal clearance diminishes to 2-3 mm. in the 
molar region. The normal path of closure from rest to occlusion is a simple hinge movement. 

Abnormal alignment of one or more teeth may act as a displacing factor to the normal |) ¢ 
path of closure. Grewcock and Ballard (1954) and others have described true overclosurein [/ j 
postural Class III and some Class II Division 2 malocclusions. This comes about by 
premature contact of teeth and sensory impulses from the supporting tissues of these teeth 
initiate a reflex avoiding pattern. The mandibular elevators carry the mandible past the | 
normal centric position. Possibly the abnormal contraction of these muscles restric‘s the ( 
occlusal development of the cheek teeth. 

Lateral displacement is also found initiated by abnormal tooth contacts. There is no 
overclosure in these cases and the correct path of closure is restored by grinding «r re- | 
positioning of the teeth. In certain instances if the basic shape and behaviour «f the 
circumoral and lingual musculature is responsible for the positioning of the teeth c 1 the | 
basal bones they must indirectly affect the path of closure. Therefore they influen:« the 
masticatory pattern, and if this argument is taken to its logical conclusion they night | 
indirectly be concerned in temporomandibular joint disorders. ; 

There are acquired postures of the mandible which are not the true rest position. _ hese 
may be developed in Class II cases to overcome the inability to seal the lips and ma < the 
retrusive appearance. Brodie calls this the “Sunday face”. This is a position « rest 
established by habit. Some workers have described distal displacement and overc sure 
in a large number of Class II cases. They have not taken into account this acquired fc ward 
postural position and the return to true centric on closure. 




















OTHER RESEARCH METHODS 
Animal experimentation has, in the main, been disappointing and misleading. Ther have 
been many experiments where there has been surgical or other interference with : uscle 
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yut in nearly every case there has been the problem of scar tissue or lack of proper 


functior 
: control. 
Obser sitions from pathological conditions affecting muscle function in man may aiso 
) be misk. ding but they do illustrate the malleability of the alveolar process. They tend, 
however. to give a wrong impression concerning changes in basic jaw structure. In the 
older te books, cases of bilateral ankylosis of the temporomandibular joint were often 
quoted | support of the hypothesis that normal masticatory function was necessary for good 
jaw development. We now know that it is the growth centre of the condyle that is affected 
in such instances, preventing mandibular growth. 
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In cases of unilateral VII 
nerve palsy which have 
occurred at an early age 
during the development of 
the dentition there is no 
marked asymmetry of the 
dental arches, suggesting 
that the cheeks are not 
such important factors as 
the tongue at rest and in 
function in moulding the 
dental arches. However, 
Fig. 1 shows one case of 
VII nerve palsy where the 
tongue had also been 
affected by section of the 
hypoglossal nerve in an 
attempted transplant. This 
case shows a_ marked 
asymmetry of the alveolar 
process on the side with 
the abnormal tongue posi- 
tion and function. More teeth have been lost on the side where the normal cleansing 
action of cheeks and tongue was deficient. 

In visiting a home for children with various upper motor neurone lesions it was interesting 
to note how few malocclusions there were among those children with unco-ordinated athetoid 
movements of the facial and lingual muscles but those with true spasticity of the tongue 
showed the dominant role of the resting position of this organ. 

Cine fluoroscopy. The possibilities of studying soft tissues of the mouth with cine 
fluoroscopy are improving with the advent of electronic image intensification. A number of 
studies have already been made, notably those of Ardran and Kemp (1951). Other films 
of ttmporomandibular joint and nasopharyngeal closure in cleft palate cases have been made 
in the U.S.A. 

Electromyography. 
University of Iowa in 1949. 
potentials which develop when a muscle contracts. 





Fic. 1.—A case of right-side VII nerve palsy with section of 
hypoglossal nerve showing the effect of unilateral tongue paresis 
on the dental arch. 


This was first used to investigate dental problems by Moyers at the 
The electromyograph amplifies and records the electrical 
Much work has already been carried 


out on the electromyographic study of normal activity and on the type and siting of electrodes. 

Moyers, recording from the suprahyoid group, especially the digastrics, has cleared up 
some of the controversy concerning the role of these muscles in opening the mouth (Last, 
1954). 

In studying specific functions the electromyograph is able to make progress beyond the 
purely \isual and palpation methods of studying muscular activities. 

Esch!>r in Freiburg has studied the masseteric activities of infants during breast and 
bottle f eding. His findings show, as one would expect, greater masseteric activity in breast- 
fed chi! iren and even if they had to go on to a bottle at an early age; those that were com- 
mencec on the breast continued to show greater suckling activity. 

Man workers have been interested in masticatory activity and recordings from cases of 
norma! occlusion agree that the masseter is the power muscie of mastication and the temporal 
the init’ tor of the movement and capable of more rapid but less sustained response. They 
have al: » shown the muscles of the balancing side may be as active in normal occlusion cases 
as on t e chewing side. In the incision of food the masseter shows activity whereas the 
tempor |, acting at a mechanical disadvantage, comes into play after the initial contact. In 
studyir': mastication it is important to obtain a natural setting for the experiment so that 
the pat ent does not chew according to a set pattern. The following observations can be 
made { »m my experiments which agree with the findings of other workers (Figs. 2 and 3). 
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Fic. 2.—Examples of chewing and swallowing behaviour recording from temporal and masseter on 
a two-channel electromyograph. Note the rhythm, the sequence of contraction. 
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Fic. 3.—a, Examples of chewing and swallowing behaviour recording from circumoral and m sseter. 
Note increased lip activity with succulent material and, B, the minimal activity of masseter juring 
sipping and swallowing. 
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) The uniformity of the masticatory stroke from both masseter and temporal. 

2) The rhythmic activity of cheeks and lips between each masticatory stroke. (The 
re-ording from the lip muscles shows a finer pattern with a greater frequency indicating 
fe..er muscle fibres controlled by one nerve fibre.) 

3) There is a wider band of masseteric activity with the same amplitude indicating a 
tally greater force in chewing the harder foodstuffs. 

4) When recording from temporal and masseter, the temporal contracts slightly in 
advance of the masseter reaching its peak potentials before the masseter. 

(5) There is a definite relationship between amplitude, frequency of contraction and the 
size and toughness of the material. 

(6) Even with normal occlusion there is often a habit or preferred side which is used 
mainly in chewing. This may have been initiated by some painful tooth or some local 
stimulus but Eschler has shown this development of a preferred side from early age in the 
weaned infant. 

(7) When chewing on the preferred side the balancing side does not necessarily show as 
great a contraction of the masseter. However, when chewing on the unusual side the 
balancing side shows a contraction equal to the muscle on the chewing side. 

Coincidently with the investigations of chewing, observations have been made concerning 
the state of the muscles at rest but there is controversy over the recordings from resting 
muscles. There would appear to be electrical silence even to the most sensitive apparatus, 
but at this high amplication, the problems of amplifier “‘noise” are very difficult. Using 
a loud speaker as Perry does it is possible to get “‘audio silence’. I have made similar 
investigations with the lip muscles. Here more than in the masseter and temporal, relaxation 
is difficult to obtain but there is virtually electrical silence. 

My main interest in the use of the electromyograph started with an investigation of normal 
swallowing activity as described by Whillis and Rix. This was achieved by placing electrodes 
as is illustrated in Figs. 4 and 5. The electrodes on the masseter were placed along the main 
course of the muscle, the upper, 14 in. from the outer canthus of the eye, and the lower, 
| in. from the angle of the mandible. 

The electrodes on the lips were placed one on the upper and one on the lower just medial 
to the corner of the mouth recording the general activity of the orbicular sphincter. Record- 
ings were taken from both sides. 

At the moment of swallowing when the mylohyoid muscle contracts there is normally 
a firm contact of the teeth achieved by masseteric contraction and the amount of lip activity 
is minimal. The teeth act as a rigid walled barrier to the tongue which is contained within 
them. Rix has emphasized this as being an important factor in the moulding of the dental 
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iG. 4.—Electrode positioning in studying swallowing activities with examples of “normal” 
( eth together swallow) after chewing. (From Tulley, W. J. (1956) Amer. J. Orthodont., 42, 801, 
b kind permission.) 


aches. In studying examples of chewing followed by swallowing in cases of normal 
¢ clusion the following observations can be made (Fig. 4): 

1) In chewing and swallowing of a hard biscuit the masseteric contraction at the moment 
¢ swallowing equals that of each masticatery stroke. 

(2) The lip activity is minimal in swallowing. 
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(3) The lip activity is increased in the chewing and swallowing of succulent material sch 
as a piece of orange. The masseter may or may not contract as strongly as this. 

(4) In sipping and swallowing liquid from a cup the tongue acts as a conveyor belt «ad 
there is little activity from the masseter. 


STUDIES OF MALOCCLUSION 


Studies on cases of malocclusion allow the following general observations to be made 

Moyers and others have shown an increased activity of the posterior retracting fibres of 
the temporalis in cases of Class II Division 1 closing from rest to occlusion. They tend to 
infer that this is an etiological factor in some types of mandibular retrusion. It has alre« ty 
been stated that many of these cases adopt a forward resting posture to effect a lip seal a.id 
these potentials may be recorded from the posterior temporal producing retraction on 
closure. 

Greenfield and Wyke (1956) have also shown this increased activity of the posterior fib: es 
of the temporalis on one side in cases of unilateral displacement of the mandible, as reported 
by Grewcock and Ballard (1954). 

Zwemer (1955) has shown that in a normal subject closing from rest position to occlusion 
there is no appreciable activity of the masseter and temporalis until tooth contact is reached. 
In comparing these cases with cleft palates where there is a defect in vertical development of 
the alveolar process he shows an excessive contraction of the masseter and temporal muscles 
to reach occlusion. This activity disappears if the excessive inter-occlusal space is diminished 
by overlays. This supports Ballard’s views of the abnormal contraction of the mandibular 
elevators in postural Class III cases where there is overclosure and in some cases of Class I 
Division 2 type where there is distal displacement. Ballard points out that the normal 
relaxation of the closing muscles does not occur following arrival at the level of true centric. 
This is significant when considering the vertical development of the cheek teeth. 

In studies of chewing in cases of malocclusion many authors have shown that there is not 
the same clear-cut pattern of masseteric and temporal activity. Perry calls it a searching 
pattern. Pruzansky demonstrates the chopping pattern adopted by patients with adverse 
cuspal locking. I do not believe, however, that we are anywhere near identifying the 
particular type of malocclusion from an electromyograph of the chewing activity. 

In this study of abnormal swallowing I have been able to apply the work of Rix and show 
the increased activity of the circumoral muscles in certain cases when the mandible is not 
fixed to the maxilla by a strong masseteric contraction (Fig. 5). The electromyograph, 
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Fic. 5.—Electrode positioning in studying swallowing activities with examples of ‘atypical’ 
teeth apart swallow after chewing with excessive circumoral activity. (From Tulley, W. J. (1956: 
Amer. J. Orthodont., 42, 801, by kind permission.) 


however, cannot distinguish the subtle differences in activity of lips and tongue described b: 
Rix (1953). 
It ae previously been stated that the activity of the circumoral musculature may dictat 
the position of the teeth which in turn may dictate the masticatory pattern. The deciduou 
incisors, however, being smaller and not projecting far into the oral cavity are not subjecte: 
to adverse muscle forces to the same extent as are the permanent teeth. 
Mr. R. E. Rix has allowed me to report a case where there was a normal deciduous dentitioi 
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bu. with the advent of some permanent teeth adverse circumoral forces have influenced the 
de loping permanent dentition to mould an upper arch which is too narrow to receive the 
ma..dibular dental arches in true centric. There has been therefore a mandibular displace- 
me‘ in the path of closure to the patient’s left. This is an excellent example of a clinical 
provlem and the electromyogram shows the excessive circumoral activity and the type of 
sw. lowing behaviour. It also emphasizes the practical point that many malocclusions are 
no! so commonly manifest in the deciduous dentition and even when they are, orthodontic 
tres iment at this age is virtually a complete waste of time. 

cases of acquired postural positions of the mandible some ill-defined electrical activity 
can be detected in the mandibular elevators. In recent papers Perry and Jarabak and others 
have shown that where there is the vicious circle of abnormal tooth position, temporo- 
mandibular joint disorders and abnormal muscle function, muscle spasm in producing 
cervical facial pain can be diagnosed by the electromyograph. | feel that we shall hear a lot 
more about this in the near future. Campbell (1954) forecast the use of this apparatus in 
studying some types of facial pain. 

Ballard, in describing what he calls the incompetent lip posture and morphology, has shown 
that many patients with lack of lip seal have lips that are anatomically long enough to affect 
a seal but have a poor posture. He has described how these individuals have to make a 
conscious effort to seal their lips by contracting the orbicular sphincter and although it may 
become an almost unconscious habit, it is never permanent. This abnormal activity of the 
lower lip is one of the factors controlling the position of lower incisors. Ballard has pointed 
out the electromyographic signs and Fig. 6 B, c is an example. 


Upper 
lip 





Lower 
lip 





l'iG. 6.—Patient at 8 years and 15 years illustrating: a, the so-called “adenoid facies” without any 
upper respiratory obstruction, the poor posture of the lips. _B, seven years later without any treatment, 
conscious effort to affect lip seal. c, Electromyogram showing activity of lips in order to maintain 
lip seal. 


Vinally, I do not believe that electromyography has any future directly related to clinical 
dentistry as some writers have suggested but I feel it has a definite place in future research 
by dental clinicians. 


CONCLUSIONS 


xperimental results so far seem to indicate little change in treatment from that already 
ad pted as a result of clinical observation. 

he answer to many of these changes lies in the fulfilment of the growth potential not only 
of he skeleton, but of the soft tissues also, and in the maturation of the facial musculature 
w! ch takes on the “adult”? mask. With the increasing worries of raising a family and of 
in »me tax, we do not expect to see the same lax lip positions of childhood. With the 
de ‘re of the young lady to appear attractive, we do not see the same “‘deadpan’”’ face of the 
pr adolescent (Fig. 6 A, B). 

hese age changes help the orthodontist but create a new problem. Because the neuro- 
m scular system is affected by emotional states some cases of facial pain may be due to 
Sp sm in the masticatory muscles. There would appear to be a need for further work upon 
th physiology and maturation of normal and abnormal orofacial muscular behaviour. 
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DISCUSSION: THE PSYCHIATRIC INDICATIONS FOR THE 
TERMINATION OF PREGNANCY 


Dr. J. D. W. Pearce: 

In the United Kingdom abortion is lawful only if done in good faith for the purpose of 
preserving the life of the mother. In this context life includes health, and abortion is lawful 
only if other effective treatment does not exist, and if the probable consequence of the con- 
tinuance of the pregnancy will be to make the woman a physical or mental wreck, whether 
such a result is likely to be permanent or not. Abortion “to protect the health of the 
unborn child” is always a felony. In Sweden the 1946 Abortion Act enables abortion to be 
done lawfully on medical, medico-social, socio-medical, humanitarian and eugenic grounds. 

The two essential psychiatric questions to be answered are: 

(1) What severe psychiatric disorders are precipitated or seriously aggravated by pregnancy 
or childbearing, and what is their subsequent history ? 

(2) Which, if any, of these conditions is abortion likely to relieve or cure? The adverse 
effects of abortion must also be examined. 

Most textbooks say little or nothing relevant. Lewis (1950) says that “‘the termination of 
pregnancy is called for on account of the mental condition when there are symptoms of 
organic psychosis which are likely to get worse, a history of suicidal attempts or infanticide 
in connexion with previous pregnancies and a depression in this one, or if on other grounds 
there is a clear risk of suicide or other untoward result of the mental illness, should pregnancy 
continue—The question must turn mainly on the therapeutic value of terminating the 
pregnancy”’, 

Tredgold and Tredgold (1953) say: “‘Mental disorder which appears in the first half of 
pregnancy, and before the child is viable, usually passes when quickening takes place, whilst 
disorder arising after quickening usually persists for some time after birth and is unaffected 
by abortion.” 

Hart (1929) summed up the indications and contra-indications for therapeutic abortion: 
for pre-existing psychosis, terminate only very rarely; for schizophrenia arising in pregnancy 
and for recurrent psychosis not related to former pregnancy, no termination; for recurrent 
psychosis of pregnancy and puerperium, terminate; for severe reactive anxiety and depression 
stemming from the pregnancy, termination depends on a question of degree. 

In 1931, the Sections of Obstetrics and Gynecology, Medicine and Psychiatry discussed 
the medical indications for abortion. James (1931) said that where loss of sleep, of weight, 
and of insight were persistent and accompanied by mental symptoms, abortion should be 
considered without too much waiting and seeing. 

With modern effective treatment one would expect the indications now to be far fewer, 
but fu''y developed psychiatric out-patient services have brought more patients under 
psychi: tric enquiry. 

The >ost-war literature shows but little general agreement on the indications for and the 
therap tic effectiveness of abortion. Hobson’s (1953) main criterion is the risk of suicide, 
especi: ‘'y in severe reactive anxieties and depressions. Mental deficiency, psychopathic 
persor lity and established mental illness are not, in themselves, indications. 

Eba zh and Heuser (1947) think that very few, if any, psychiatrists would abort in any of 
the ps’ honeurotic reaction types; in only a few recurrent schizophrenic and manic-depressive 
psychi ics owing to inability to care for the child (and similar social criteria inadmissible 
here): ut in single, young women with resultant self-guilt and self-depreciation, plus strong 
suicid drives, each case is to be considered on its own merits. This is a narrow field as it 
incluc s only those with fully inturned aggressiveness, not those who slash around with 
threat of self-destruction. 
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Kummer (1953) sees pregnancy and parturition as no more than precipitating stres es and 
not basic causes of associated mental disorders. Important factors are the pat ern of 
previous psychotic reactions (severity, duration, reversibility, relation to pregnan: y), the 
physical constitution of the patient, the religious and other personal beliefs of the pati_nt and 
her family, the desire for parenthood, and the number of living children. Donnelly 1955), 
however, dismisses all economic and social criteria. 

Kraepelin (1909) observed that abortion was more often a precipitant than an a leviant 
of mental disease. Ekblad (1955) in his Swedish monograph found that the gre: ier the 
psychiatric indications for legal abortion, the greater the risk of unfavourable sychic 
sequele. 

I wrote to some forty-five psychiatrists and to one general practitioner, in the hope of 
finding some general measure of agreement on the criteria on which decisions to abort are 
based, and found this largely lacking. 

Many approach the problem by asking three questions: 

Is this woman’s mental state due to pregnancy ? 

Will abortion relieve the mental illness ? 

If so, should she be sterilized ? 

The answers to such questions are mainly subjectively based. There is relatively little 
firm knowledge of the course of psychiatric illness in pregnancy and the effects, good or bad, 
of abortion. 

Here are some dogmatic statements from some of my correspondents: 

(1) Termination has never had a beneficial effect in any case. 

(2) The only criterion is severe, chronic, unremitting schizophrenia worsened by pregnancy. 

(3) The only criterion is schizophrenia with a bad family history. 

(4) Terminate only in some cases of previous puerperal psychosis and mental deficiency. 

(5) Each case is considered on its own relative merits, there being no hard and fast rules. 

Four or five of my correspondents accept both of the following criteria: 

(1) A clear causal connexion with the pregnancy plus the severity of the illness. 

(2) A previous similar illness in childbearing. 

Two more accept the first but reject the second whereas yet three more accept the second 
while rejecting the first. 

There is much more agreement about not aborting than about aborting. Many do not 
refer to schizophrenia at all and presumably never advise abortion: some say they never 
abort, but a few do so, e.g. in most cases; or if coupled with a bad family history; or if preg- 
nancy is causing psychological strain; or if it is of the covert type keeping out of hospital. 
With depressions, the great majority do not terminate. Almost all regard the threat of 
suicide as no indication. Many do not refer to low-grade mental deficiency, but one in- 
variably aborts and another sometimes. Most do not refer to neurotic reactions, some 
categorically say they never abort, only a very few do so. In psychopathic states one or two 
will abort if in a state of near-psychotic excitement: the rest never. 

Two or three add up the various minor factors, but Donnelly (1955) says “‘One should have 
one good reason for doing a therapeutic abortion. Three or four minor ones do not edd up 
to one good one”’. 

Some unusual criteria are advocated by a very few of my correspondents, but the law 
would not permit the adoption of some of these. 

The general practitioner says: The general practitioner can help the psychiatrist beca''se he 
knows the patient’s background and personality. Those who become really psycho’ ic or 
attempt suicide are candidates for abortion, but this may not clear up the trouble. Such 
cases are not nearly as common as the woman who is just fed-up because of an unw :nted 
pregnancy. The general practitioner can coax most through the first trimester whe the 
desire to be rid of the baby usually subsides. The distressed women, not obviously psyc ‘otic, 
but with threats of suicide difficult to assess are for the psychiatrist. He would ever 
recommend abortion without a psychiatric opinion, and assumes that the consultant « ould 
want the general practitioner’s full backing. 

Most agree on the need to admit patients to hospital for full study and to collect th: ‘acts 
before reaching a diagnosis. One correspondent says “‘sheer diagnosis is not enough. The 
decision to abort or not may rest on other circumstances, e.g. husband, home, cha: ¢ of 
adequate psychological help”. And most agree that most patients can be safely br ught 
through to full time with adequate medical, nursing and social aid. 

The criteria most of us use are based on a tacit assumption that abortion per se as 4 
therapeutic effect in a wide but undefined range of psychiatric maladies, and but few any 
bad effects. But we need more knowledge about the natural history of psychiatric ness 
associated with pregnancy, and the late results of abortion, and more studies to p: vide 
valid criteria. 
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Unti: -uch time I would advise some curtailment of so much clinical freedom to recommend 


) abortic There should always be at least two independent psychiatric assessments, and 
| jn-patic { examination has much to commend it. In Colorado (Ebaugh and Heuser, 1947) 
’ since 1) 7 an abortion committee, which includes the professors of medicine, obstetrics and 

gyneco: gy, and psychiatry, decide on each case after full in-patient study: surely an excellent 
plan. 


The r-gular general practitioner must always be in the picture. I feel insecure about any 


patient coming from a general practitioner who has seen her for the first time because of her 
predicament. ; al - 
Casper (1934) said that scientific men should apply themselves more diligently to the task 


of saving both mother and child. All our resources—medical, psychiatric and social— 
should be used to tide a woman over, if needs be as a voluntary in-patient, until quickening, 
as so many mothers then settle down. Moreover, hysterotomy enables her to be sterilized 
at the sume time if indicated. 

I tend to follow Hart’s criteria, but I sometimes have misgivings over my rather legalistic 
attitude. Religion is above medicine, and religious differences are to be accepted, and 
respected. None the less ethical, moral and social issues inevitably complicate our thinking 
about this subject. History shows the transient nature of social and eugenic criteria. 
Ebaugh and Heuser (1947) say that morally the medical profession cannot condone abortion 
for economic or sociological reasons, but one cannot but wonder what effect it might have 
on juvenile delinquency, alcoholism, mental deficiency, suicides, homicides, arrests, &c. 

Some psychiatrists advocate eugenic abortion. A case may, in principle, be made out for 
this, but it could be applied only where there were most reliable criteria. It is difficult, 
indeed impossible, to remain entirely a medical man in considering such a problem. Twenty- 
six years ago the whole emphasis seems to have been on mental disorder. Now we have the 
concept of mental health, and a further evolution in our thinking on these matters is under 
way. 

Just before Bourne’s trial at the Old Bailey, James (1938) wrote: “It should not be beyond 
the ability of two learned professions to devise a formula which acknowledges ‘reason’ to be 
as important as ‘life’, and which gives legal sanction to practitioners and experts alike to 
consider the ‘health’ of the mother in a very wide sense.”” It may be that the time is ripe for 
a critical restatement of such a formula. 

What are the subtle archaic motives which make some of us feel so uneasy about assuaging 
awoman’s distress by a fully warranted therapeutic abortion, as if we were doing something 
against Our conscience ? 
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Professor E. W. Anderson: 

Stud) of the literature over the past thirty years shows little general agreement over the 
psychia'ric indications for termination of pregnancy. At one extreme, some, like Bumke, 
believe that such indications hardly exist, at the other those like Brill would extend 
them w: iely. The majority occupy a midway position. In general medicine the indications 
are tan: ‘ble and on the whole widely accepted. In psychiatry this is not so. The criteria 
of psye iatric diagnosis vary with the individual observer, notably with the diagnosis of 
schizop renia. Since many writers hold that pregnancy acts adversely on the schizophrenic 
Process diagnosis is no mere academic matter. As atypical psychoses with prominent 
Schizop renic features, some of them benign, others not, are frequent amongst puerperal 


illnesse- a history of such in a previous confinement might lead to difficulty in deciding 
action, the view just mentioned is accepted. Perhaps the most important factor hindering 
basic k. »wledge of the problem is the paucity of clinical material and the extreme difficulty 
of inve igating what exists in a scientifically valid way. 


Nun ers of all therapeutic abortions to live births in seven leading American clinics 
~~ 
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ranged from 1 : 35 to 1 : 16,750. In the latter series none for psychiatric reasons (C dsgroye 
and Carter); 

84 : 25,516 (female hospital admissions over ten-year period) 6 for psychiatric reason; 
(7%) (Dannreuther); 

1 : 500 (deliveries), 80 therapeutic abortions in twenty-year period, | psychiatric 1°25°,, | 
(Siegel and Kohn); r 

280 : 46,841 pregnant women treated over ten-year period, 9 psychiatric (3°2°%) (Kuder | 
and Finn); 

Of 1,489 therapeutic abortions over ten-year period, 8 on psychiatric grounds :0°54°) 
(Heidler) ; 

15 : 5,000, none psychiatric (Mcllroy); 

51 : 569 women referred for opinion on termination, 4 psychiatric (Gornick); 

593 : 44,003 deliveries, 74 psychiatric fourteen-year period (12°5%) (St. Mary’s Hospital, 
Manchester); 

28 : 2,665 abortions, none psychiatric (Davis). 

No doubt, as Fairbairn remarked, there is a big difference between the figures for private 
and hospital practice. 

In England abortion is a felony, although the law, not as clear on this matter as it might be, 
tolerates it for valid medical reasons. The other indications, the social, the humanitarian 
and the eugenic are not recognized. A further factor hindering progress would seeim to be 
the frequent failure to separate the medical from the social indication which in psychiatric 
cases is persistently obtrusive and often so closely interwoven with etiological considerations, 
that its sharp divorce from the medical becomes virtually impossible. This has been widely 
recognized, e.g. Maier and Hart. It is not surprising therefore that data are stil! 
fragmentary and contradictory. The remarkable thing is that comparatively little has been 
done to study the problem systematically. Historically the literature falls into two periods, 
that of impressions and that of attempted systematic study. English opinion as expressed by 
the Royal Medico-Psychological Association in 1927 (Lord) was, on the whole, against abor- 
tion on psychiatric grounds and Robinson in 1933 elicited a similar view from 95 English 
psychiatrists. Hart, however, whilst doubting its value in psychoses advised greater flexibility of 
approach to the matter in the psychoneuroses. Kogerer (1931) referred to observations by 
several authors that certain schizophrenics became worse with pregnancy, but this was 
certainly not invariable. Boyd (1942) summed up the matter by admitting the lack of 
basic knowledge and hence the entire unpredictability of results of therapeutic abortion in 
psychiatric cases. The second period was inaugurated in Switzerland following a change in 
the Swiss Federal law by which abortion became permissible where continuation of pregnancy 
seemed likely to damage the mother’s health. Only four cantons had previously recognized 
this. A series of important studies appeared by Binder and a number of others including 
Zolliker (1937-38), Glaus (1948), Maier (1932) and Schneider (1942). Binder from his 
series of 350 unmarried mothers sought to establish more precise psychiatric indications. 
He found that 7% of these women developed chronic psychiatric invalidism. He postulated 
two essential criteria: (1) a pre-existent abnormal psychic constitution, and (2) a deswree of 
situational stress incapable of relief by the normal social measures. None of his normal 
women developed lasting mental illness whatever the stress. Interruption is not caiied for 
in every schizophrenic but only where symptoms appear for the first time at the begin..ing of 
a pregnancy or where already existent process symptoms become worse or a previous 
pregnancy seemed to have precipitated the illness. More recently Ekblad in Swed«n has 
published the results of legal abortion in 479 women. This study also became p ssible 
through legislative change. 65% of these women withstood the procedure without ill-: ‘fects. 
but some 25% showed guilt reactions varying in severity. Siegfried found 36 such 59°, 
in a series of 61. Polonio and Figueiredo found abortion responsible for 20% of the « ‘tacks 
in a series of 244 cases of puerperal psychosis. This is at variance with Vallejo Nagera’s 1945) 
figure of less than 2°% for both spontaneous and induced abortion. Polonio belie, 5 that 
pregnancy, far from being traumatic, actually protects against mental illness. 

In the Manchester University Department of Psychiatry a study of this problem was >egun 
in 1950. The following preliminary and provisional findings relate to 52 women, 49 pr znant 
and 3 not pregnant, referred for opinion on sterilization. I interviewed each tient 
personally, a history was obtained from the nearest relative by a psychiatric social — orker 
and a follow-up attempted. This ranges from six months to five years. In additic each 
patient was given a so-called projective test by a psychologist. The women were ostly 
out-patients, although 9 were admitted for a time before and/or after confinement. Ad: ssion 
of each case, although ideal, was impracticable for various reasons. The average ge of 
* the group was 29-7 years (range 20 to 43). 5 were single, 2 widowed, 45 married. The 
majority, 29, were Anglican, there were 9 Roman Catholics and the remainder o other 
persuasions. The number of pregnancies ranged from 1 to 8. 39% were in their ‘st oF 
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sc ond, and 43% in their third or fourth. The largest number (14) were in their third, 10 in 
th ir first, and 1 in her eighth pregnancy. 17 were recommended for termination, in 12 
ths was done. Sterilization was performed simultaneously in 5 of these. 6 pregnant 
women were recommended for sterilization only, which was carried out in 3. Of the 3 non- 
pr gnant sterilization was advised and performed in 2. 

diagnostic categories comprised chiefly three groups totalling 40 patients, personality 
diorder 13, affective states 17 and asymptomatic 10 (including 3 women with a history of 
previous puerperal psychosis). 

he remainder were made up as follows: Obsessional states 7; hysterical reactions 2; 
epilepsy with psychiatric features 2; disseminated sclerosis with psychic changes 1, and one 
other with disseminated sclerosis included in another category. 4 patients were considered 
too late for termination, although in 3 this would have been advised had they been seen 
earlier. 10, possibly 11, of the pregnancies were illegitimate (c. 22°5%). Some degree of 
suicidal risk, occasionally serious, existed in 23. This is at variance with Binder’s findings 
and also with our own elsewhere in a study of young unmarried mothers. 10 attempted 
— 1 other considered it and alleged spontaneous abortion occurred in 6 
(c, 12%). 

Thig compares with 29% in a similar series (Neuweiler), 17% and 17:5% respectively in 
two similar, larger series (Rumpf and Noell, 1950; Amstad 1934). Only the first 42 cases 
are considered here, the remainder have been under review for too short a time for adequate 
follow-up. Of the 42, in 9 follow-up was impossible. Follow-up is more than usually 
difficult with these women, the mentally normal when referred often leave in anger and refuse 
further access, many are unusually feckless and shiftless and tend, more than average patients, 
to drift away. Of the 11 under review whose pregnancies were terminated only one benefited 
conspicuously, a widow of 39 raped by a stranger. She reacted with shame and grief, could 
not face her adolescent children and attempted suicide. Since the latter was virtually certain 
if her pregnancy continued and since neither admission nor social measures would have 
helped, abortion was advised. In 10 others the benefits were more doubtful. In one who 
had had a previous, possibly schizophrenic, puerperal illness, termination may have prevented 
an exacerbation. 2 others showed some symptomatic improvement. In 6 no benefit was 
noted, while in the last 2 no further information was obtainable. Of the 5 recommended for 
termination, one who refused it still had symptoms of a previous puerperal illness when first 
seen. She went to term without mishap and two years later was weil. One other, a sensitive 
anankast, developed a puerperal illness diagnosed elsewhere as schizophrenia and on follow- 
up was still sensitive and suspicious. Of the remaining 3 there is no information. Of the 
32 not recommended for termination 24 are considered here. 5 attempted abortion, | 
considered it and 3 had an alleged spontaneous abortion. 12 went to term without lasting 
ill-effects. 6 showed little or no improvement. It is possible that termination might have 
helped 3 of them. In 6 follow-up was impossible. 

Obviously no firm conclusions can be drawn from such a small series. In some cases of 
schizophrenia abortion may be advisable. There were no certain schizophrenics in this 
series, hence on the basis of this material I can make no personal judgment. Where suicidal 
risk is real the patient should be admitted. By this means several of my patients have been 
brought successfully to term. Sterilization was followed by striking improvement in one 
woman, in another associated also with termination, the opposite. In the light of this study 
I would strongly advise against termination or sterilization in women with strong anankastic 
and depressive features since either is likely to be followed by severe self-reproach, of which 
4 instances were found in this series. Severe economic and marital stress existed for 12 
women. I believe we tend to underestimate considerably the capacity of woman to withstand 
stress. Nevertheless, if the State insists on a woman bearing her child, the State must 
ensure more adequate social services, in particular more trained social workers, than exist 
at present. I believe that thereby fewer therapeutic abortions on psychiatric grounds would 
be necessary. If I have gained one impression from this study, it is that abortion in the large 
m jority of psychiatric cases has very little medical justification. 
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Professor W. C. W. Nixon: 


It would appear from the legal aspect that the onus is on the operator—the gynecologist — 
to justify his action of termination of pregnancy. It is he who does the operation, not the 
psychiatrist. It is he who carries the full responsibility for acting in good faith. Good 
faith are the operative words. The general surgeon or the physician rarely has to carry a 
responsibility of such gravity. Who can blame my colleagues who shrink from exposing 
themselves to such an exacting test—moral cowardice is a question of degree? Yet there are 
women whose pregnancies should be terminated on justifiable grounds but in whom an 
abortion is not done because the gynecologist is fearful of being dubbed an abortionist. 
This situation arises especially in small provincial, as distinct from teaching, hospitals. 

The threat of suicide is one which I, as a gynecologist, find difficult to assess but it is 
possible to under-estimate the gravity of this threat. If a patient does not gain relief from 
an interview with a gynecologist or psychiatrist then she may do something drastic. If we 
still subscribe to the Hippocratic oath then it is the duty of doctors to prevent patients 
injuring themselves. If we are convinced an injury is going to happen then we must act. 
Suicide is a destructive act against society. Apart from the complete destruction of the 
individual there are varying degrees of injury, either physical or psychological. We must 
therefore, accept a broad connotation of health if society is to be protected from the loss 
of properly functioning individuals and if we are to prevent such persons becoming permanent 
invalids. 

There are those who consider that the only valid indication for termination of pregnancy 
is when there is also an indication for sterilization. I think vindictiveness of this kind is 
a form of blackmail which should have no place in gynecological practice. 

I cannot deny that some psychiatrists have gained the reputation of being “‘abortion 
easy” and that patients are misled in the belief that termination can easily be obtaine:! 
on psychiatric grounds. Perhaps it is for this reason that some gynecologists resent beinz 
requested on psychiatric grounds to terminate pregnancy and, therefore, adopt an obdura‘ 
and contrary attitude. There is also the impression that we are being employed solely «s 
mechanics. Yet I fail to see how any gynecologist, unless he has made a special study «* 
psychopathology, can question the opinion of a reputable psychologist. The operati. : 
word is “reputable”. There are “‘consultoids” in every medical specialty and if I am to | 
used merely as a surgical technician then I will be directed only by those whose opinic 
I respect and who I know act in good faith. 

In view of the stand that many gynecologists take against the advice of psychiatrists 
a stand which is essentially protective, it has been suggested that the way out of the impas 
psychiatrist v. gynecologist is the establishment of Abortion Panels. By such a system ar 
imputation that abortions were done on flimsy indications could be countered. Such a pan 
was instituted ten years ago by Mr. Philip Mitchell, senior gynecologist at the Roy 
Hampshire County Hospital at Winchester. 

Just as a surgeon follows up all cases on which he has operated so should a psychiatri 
continue to supervise the care of all women who have had a termination. If the psychiatr 
indication for this operation is made urgent then I see no reason why with the terminatic 
of pregnancy the psychiatrist should cease to be interested in the woman’s future. Does t! 
evacuation of the uterus cause an immediate amelioration of the psychosis? I venture ' 
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su est that psychiatric care should be an important part of the rehabilitation that a woman 
ne ‘s after this operation. We are all aware how some patients deeply regret this operation 
an. develop a severe depression. 

is asking a lot of the gynecologist to repeat the operation a year later and those who have 
the psychiatric responsibility for these patients must arrange for proper contraceptive advice 
or lternatively seriously consider the advisability of sterilization. 

(during the years 1938-1956 (inclusive) there were 509 cases of termination of pregnancy 
at University College Obstetric Hospital. Of these 198 (38-9%) were for psychiatric 
indications. 

rhis is not the time to describe surgical techniques for termination of pregnancy. I prefer 
vayinal hysterotomy; it is possible to sterilize at the same time provided the gestation is not 
greater than twelve weeks. I find I am supported in this method by my colleagues in Sweden 
who have had far greater experience than I. The real problem is when the pregnancy is 
so advanced in the second trimester that an abdominal hysterotomy is necessary. This 
operation is really a Cesarean section in miniature and the foetus may survive apart from 
the mother. I do not think any gynecologist should be asked to terminate at such a late 
stage and the onus should be placed fair and square on the psychiatrist to continue treatment 
of the patient in an institution. 

Of all gynecological operations that of therapeutic abortion is the one that causes me 
most discomfort. Not only is there the destruction of the foetus—one can feel the shudder 
of the theatre staff—but also the inherent risk of uncontrollable hemorrhage. There is the 
constant vision of the coroner’s court—deaths do occur. 

The immediate operative risks are those of hemorrhage, perforation or sepsis, the remote 
are sterility and habitual abortion due to laceration of the cervix. Perhaps the sudden 
evacuation of the uterus may lead to ‘“‘endocrine shock” which may later influence menstru- 
ation (dysmenorrheea, menorrhagia), ovulation, or even the personality of the individual. 


Mr. Aleck Bourne said that abortion is useless for treatment of an established psychosis 
complicated by pregnancy. After the third month vaginal abortion becomes an increasingly 
dangerous operation as time passes, and, when performed for a mental condition short of 
psychosis, is often followed by remorse which will aggravate the patient’s neurosis, perhaps 
for years. 

Abortion for any mental illness is seldom necessary, for the majority of patients become 
reconciled to the prospect of having a baby, after the middle of pregnancy. Suicide is often 
insincerely threatened as a kind of blackmail, but if, in the opinion of a psychiatrist, suicide 
is a genuine danger pregnancy should be terminated. As abortion cannot be repeated, and 
as contraception is unreliable in the hands of many of these patients, it is occasionally 
necessary, where the mental condition is regarded as permanent during the childbearing 
period, to sterilize at the time of hysterotomy. 


Dr. Eustace Chesser: 

It seems that the psychiatrists are not familiar with the usual psychological factors justi- 
fying termination of pregnancy. Greater reliance should be given to the general practi- 
tioner’s opinion with his unique knowledge of the patient and her background. 

Mr. Aleck Bourne suggests that sterilization should always accompany termination; why? 
say “‘you should not have a child” is a far cry from “you cannot have a child’. The 
itally-sick patient of to-day may well be the mentally-healthy patient of to-morrow. 
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Dr. Noel G. Harris: 

Occasionally a request is made to terminate a pregnancy not for the sake of the mother, 
bu: for the sake of the father. A recent example of that was seen with a woman 
married to a man who had had psychiatric treatment and was thought to be not far off 
a schizophrenic breakdown when her first pregnancy began. The father was distressed at 
the idea of the added responsibility of a child. His wife became anxious and distressed at 
the attitude her husband adopted in case it precipitated a complete breakdown in him. The 
ps: chiatrist who had treated the man thought the pregnancy should be terminated. 

is not uncommon to find that women who are sent up for termination of pregnancy 
hae had no education or advice on birth control. Psychiatrists, obstetricians and general 
pr. ctitioners should see that married couples get adequate knowledge and instruction on 
th when they want it. 


r. G. F. Abercrombie said that few general practitioners saw enough of these patients to 
fo nan opinion, but that he himself was becoming increasingly convinced that termination 
of oregnancy on psychiatric grounds was not the right answer. 
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Section of Pediatrics 
President—D. V. HusBLe, M.D., F.R.C.P. 


[November 23, 1956] 


Congenital Agranulocytosis.—J. R. K. HENRY, M.B., D.C.H. (for J. P. M. TizARD, M.R.C.P.). 
iirl, aged 6 months. Admitted to hospital on 16.5.56 aged 16 days. She was the first 
baby, born at home after a normal pregnancy and delivery. Both parents were healthy. 

(wo days before admission there was a thin watery discharge from the left ear, and the 
day before admission she developed a profuse but clear nasal discharge, which interfered 
with her feeding. There were some small glands in the posterior triangles of the neck. 

On the day before admission she had had two doses of 2:5 ml. of Cremotresamide (total of 
0-2 gram sulphadiazine, 0:2 gram sulphacetamide and 0-1 gram sulphamerazine). Blood 
count on admission: Hb 16:3 grams%, W.B.C. 7,000/c.mm. Eosinophils 23% 1,610/c.mm. 
Lymphocytes 68% 4,760/c.mm. Monocytes 6% 420/c.mm._ Tiirk cells 3% 210/c.mm. 

\ bone-marrow examination two days later showed erythropoiesis to be proceeding 
normally. Granulopoiesis was abnormal, the striking feature being the complete absence 
of neutrophil myelocytes, metamyelocytes and polymorphs, though eosinophils and basophils 
were present and developing normally. There was a slight excess of blasts. Megakaryocytes 
were present in normal numbers. 

\ nasal swab, throat swab and swab from the left ear grew Staphylococcus pyogenes which 
was sensitive to penicillin. Plasma proteins and electrophoretic pattern were normal. 

She was treated with penicillin and made some improvement. Two weeks later she 
developed an abscess in the left cervical region, probably as a result of withdrawing blood 
from the external jugular vein. The organism cultured from these lesions was again a 
Staphylococcus pyogenes which was now resistant to penicillin. 

She has had a further four admissions for septic skin lesions, tonsillitis and otitis media. 
Repeated examinations of her peripheral blood have shown a constant absence of neutrophils 
with a normal number of lymphocytes and a raised eosinophil count. 

An interesting feature was that examination of her plasma proteins showed a gradual 
reversal of the A/G ratio, with a marked increase in the gamma globulin. The patient was 
given cystine 0°5 gram t.d.s. by mouth for two weeks with no alteration in the white cell 
count (see Kostmann, R. (1956) Acta pediat. Stockh., Suppl. 105). 

Discussion.—If the very small dose of sulphonamides given on the day before admission 
can be ignored, it seems reasonable to consider this as a case of congenital agranulocytosis 
and similar to those described by Kostmann and considered by him to be inherited recessively. 

It seems probable that this is a rare disease which, in the past, may have hidden under 
names such as pemphigus and cancrum oris, and has only come to light with the advent of 
antibiotics. These, although not altering the final prognosis, may prolong life for several 
years. 


POsTSCRIPT.—The patient died on 17.1.57. 


Obstructive Jaundice and Sepsis Following Exchange Transfusion for Group B Incompatibility. 
—Les.iz G. ANDREws, M.B., D.C.H. (for J. P. M. TizaArpD, M.R.C.P.). 

Girl, aged 4 months. Born July 27, 1956. She became jaundiced within twenty-four 
hours of birth due to Group B incompatibility. She was severely affected and in all, three 
exchange transfusions were performed, through the umbilical vein. The serum bilirubin 
at its highest was 35-2 mg./100 ml., most of the pigment being of the indirect reacting type. 
No signs of kernicterus developed. Prophylactic antibiotic therapy was given following 
the second exchange transfusion. 

Aoderate jaundice persisted. On the 10th day of life the child became acutely ill, and 
had hepatosplenomegaly, veins coursing from the abdomen to the chest, ascites and some 
ley edema. She was thought to have developed either a cholangitis or abscesses in the liver. 
Ti 2 ascitic fluid grew Staphylococcus pyogenes resistant to the antibiotic used. At the same 
tire the jaundice increased and the stools became pale. The serum bilirubin was now mainly 
0! -he direct reacting type of pigment, the child having developed an obstructive jaundice. 

he infection gradually abated with a change in antibiotic therapy, but on the 52nd day of 
lil. she suddenly developed an acute intestinal obstruction. Laparotomy revealed a low grade 
Pe itonitis with pooling of the fibrinous exudate in the hepatic flexure, causing a paralytic 
il. sin this region. Further staphylococci were grown from the peritoneal exudate and from 
a lood culture. Following intravenous drip therapy and gastric suction and a further six 
wks of antibiotics the ileus and obstructive jaundice gradually resolved. 

he sequence of events seems to have been—Severe Group B incompatibility necessitating 
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three exchanges, following which the patient developed a pyelophlebitis and possibly a por 
vein thrombosis. A peritonitis also occurred and gave rise to the paralytic ileus. Thc e 
was an associated obstructive jaundice. 


Discussion—Group B incompatibility is seldom severe enough to necessitate thi. 
exchanges. Obstructive jaundice associated with hemolytic disease of the newborn is ni» 
uncommon and is usually due to inspissated bile obstructing the intra- and extra-hepai: 
ducts. Sepsis following umbilical exchange transfusion seems to be very rare with on 
two other reports of it in the literature, although many more cases may occur. 


Diastematomyelia.—J. P. M. Tizarp, M.R.C.P. 

Girl, aged 3 years 6 months, was noticed at birth to have a tuft of long, fine hair overlyi::g 
the mid-dorsal spine. X-rays displayed a picture interpreted as diastematomyelia. Thie 
Sth to 9th dorsal vertebra and the spinal cord are widened; the disc spaces are narrowed and 
there is a vertical median bar of bone starting at the Sth vertebral body and extending 
downwards to the upper border of the 7th. 

No operative treatment has been carried out and the child has at no time shown any defect 
of locomotion or of bladder control and there are no abnormal neurological signs. 


Discussion.—The spinal column grows faster than the spinal cord and the development 
of neurological defect in cases of diastematomyolia is attributed to the increasing pressure 
exerted on the cord by the bony spine transfixing it. Most modern writers on this subject 
regard spinal cord damage as being sooner or later inevitable and therefore advocate early 
operation. For instance, Matson and his colleagues (1950) state that it is “good preventive 
medicine to carry out surgical treatment of diastematomyelia associated with spina bifida 
occulta at any time the diagnosis is made in early infancy and childhood”. In most cases of 
diastematomyelia, however, the defect is found in the lumbar or lower thoracic region. Of 22 
cases reported by Ingraham and Matson (1954) in only one was the defect above the level of 
T.8. It is obvious that the higher up the cord, the less is the difference in growth rate between 
cord and spine and it is suggested that a conservative policy may be justifiable in this case. 
The decision not to operate early was made in collaboration with Mr. Valentine Logue and 
the child has been, and will continue to be, re-examined at regular intervals. 


REFERENCES ; 
INoeid II’: F. . and Matson, D. D. (1954) Neurosurgery of Infancy and Childhood. Spring- 
e 


MATSON, D. nt yt al. (1950) Pediatrics, Springfield, 6, 98. 


Brachial Plexus Palsy Associated with Soft Tissue Atrophy in the Scapular Region.—J. P. M. 
TIZARD, M.R.C.P. 

Girl, aged 15 months. Pregnancy normal; uneventful vertex delivery. She was noticed 
at birth to have the following abnormalities: (1) Weakness of the left arm, due apparently to 
an upper trunk brachial plexus palsy (Erb-Duchenne type). (2) Various skin lesions: (a) About 
a dozen small (2-3 mm. diameter) faintly bluish shallow pits, mainly on the left side—limbs, 
trunk and upper lip; (5) two vascular nevi, one on each thigh; (c) an ill-defined, irregular 
patch of atrophic skin (4 x 3 cm.) attached to subcutaneous tissue above the left scapula. 

The vascular nevi have now started to regress and the other skin lesions, although stil! 
present, are inconspicuous. There has been little or no improvement in the paralysis o! 


<oa- O 


the left arm. No abduction of the arm, nor supination of the forearm seems possible. There 


is some ability to flex the forearm. Hand movements are unaffected. There is wasting o! 
the left deltoid and upper arm muscles and absence of the left biceps and supinator jerks 


There is no obvious loss of pin-prick sensation. There is no sign of an upper motor neurone 


lesion in the legs to indicate cord damage and no evidence of sympathetic chain involve- 
ment (Horner’s syndrome) to suggest root damage. 


Discussion.—The prognosis in cases of birth palsy of the upper brachial plexus type is 


generally considered to be good, although recovery is by no means invariable. On the other 


hand, it is very unusual for the delivery of a baby with brachial palsy to have been entirel 
normal (Morison, 1938). It is suggested that the palsy of the left arm in this child was no! 
due to stretching or other damage to the brachial plexus at birth, but to prenatal malform 
ation associated with a similar process in the overlying subcutaneous tissue and skin. 


REFERENCE.—Morison, J. E. (1938) Arch. Dis. Childh., 13, 310. 


Acrogeria.—Davip Morris, M.R.C.P. 

Girl, born January 23, 1950. Both parents are healthy and there is no history of consan 
guinity. The pregnancy and the delivery were normal but the child was born premature]; 
without obvious cause; the birth-weight was 4 Ib. 12 oz. Elder female sibling is alive and wel 
and normal. A second sibling died in 1948 from tuberculous meningitis, no contact was found 
Progress had been normal from birth till 33 years of age when she developed a tendenc: 
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to bru: » easily and the parents became concerned over her “poor general condition”. Blood 
examin tion, including bleeding and clotting times, was normal. The child appeared to 
lack si ocutaneous fat over the whole body but particularly of the hands and feet 
(Figs. |. 2, 3). These were emaciated and fleshless with the veins showing through the 





Fic. 1. Fic. 2. Fic. 3. 


thin and wrinkled skin similar in appearance to the hands and feet of old people. The 
descriptive label of peripheral ectodermal dysplasia was given at the time. Three years later 
Dr. G. B. Dowling identified the condition as acrogeria as described by Gottron (1940). 
Only two other reports of the condition could be traced in the literature, Gromzig (1951) 
and Bazex and Dupré (1955). There do not appear to be any other associated anomalies. 


REFERENCES 
Bazex, A., and Dupré, A. (1955) Ann. Derm. Syph., Paris, 82, 604. 
Gotrron, H. (1940) Arch. Derm. Syph., Berl., 181, 571. 
GromziG, H. (1951) Hautarzt, 2, 493. 


Periodic Neutropenia—A Family Study.—T. J. PARKINSON, M.R.C.P., and B. W. MEADE, 
M.D. (for Mary J. Witmers, M.D.). 

Girl. aged 10 months when first seen with an ulcer on her lip which had failed to respond 
to loca! treatment (Fig. 1). A blood count showed hemoglobin 8-9 grams/100 ml., total 
white cells 2,800 per c.mm., neutrophils 980 perc.mm. Three days later the neutrophils were 
80 perc.mm. A diagnosis of agranulocytic angina was made and treatment instituted with 
antibiotics, Pentnucleotide, folic acid and a transfusion of fresh blood. Marrow biopsy 
showed! maturation arrest of the myelocytic series. Gradually her condition improved and 
her neutrophil count rose to 8,260 per c.mm. 

She remained well for almost a year, but then suffered another attack with ulceration of 
her mouth and vulva. Her neutrophil count fell to 777 per c.mm. Again she recovered 
with a \tibiotics and her neutrophil count rose to 6,120 per c.mm. 

Fro.) then until the age of 7 the ulceration recurred, accompanied by malaise and variable 
pyrexi.. At this time the diagnosis of periodic neutropenia was made on the basis of 
repeat. d blood counts. A typical cycle is shown diagrammatically in Fig. 2. 

Oth r members of her family have had similar recurrent ulceration. Her father has been 
obser\.d with ulcers and concomitant with one crop a neutrophil count of 1,312 per c.mm. 
was 0 tained. At other times his blood count has been normal. 

Her aunt also has recurrent mouth ulcers. Two counts have been made which showed 
neutr: ohils at 2,000 per c.mm. and 2,280 per c.mm. respectively. Her grandfather has 
suffer d from mouth ulcers but the only blood count recorded is normal, and we have been 
unab! to study him during an attack. 
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Comment.—This child presents the clinical 


































this type. the age of 7 years. 


REFERENCES 
BARLING, B. (1948) Proc. R. Soc. Med., 41, 653. 
Borne, S. (1949) Pediatrics, Springfield, 4, 70. 
EmMBLETON, D. (1937) Proc. R. Soc. Med., 30, 980. 
MoncrierF, A. (1951) Arch. Dis. Childh., 26, 438. 


VAHLQUIST, B. (1946) Acta med. scand., Suppl. 170, 531. 


(for W. Mestitz, M.D.) 


7 weeks, with a rash of four weeks’ duration. This failed to respond to treatment. 
two months later a chest X-ray was taken, as the baby was seen to be cyanosed. Th 


combing particularly in the lateral view. The baby was referred to Dr. W. Mestitz 
admitted her for investigation. She was now aged 5 months, had been weaned, bu 
not thriving as well as formerly. She had recently been coughing. 

Weight was 12 Ib. 4 oz., Temperature 98-8° F., pulse 130 and respirations 35 per m 
She was an ill-looking, snuffly baby; a rash of brownish-yellow, crusted papules and pe 
covered the trunk and groins. High-pitched tubular breathing was heard over the b 
the left lung posteriorly. The liver was just palpable, and the spleen enlarged to two | 
breadths below the costal margin, and hard. A few glands were felt in both groins. 

The diagnosis of Letterer-Siwe disease was suggested, and confirmed by the bio; 
a wedge of skin, with several flat-topped papules (Fig. 1 A and B). 

Histology.—The lesions are confined to the upper dermis. Each papule is form 
cedema and cellular infiltration of a group of papillz2; where this occurs the epidermis be 
thinned, the dermo-epidermal border becomes blurred, and there is “‘rat-tailing” of t! 
partitions in a manner reminiscent of lichen planus. The infiltrate is composed mai 
large reticulum cells with a foamy cytoplasm; there are also neutrophil and eosi 
leucocytes and small lymphocytes; the latter types of cell tend to infiltrate the epidern 
well as the dermis. It has not been possible to demonstrate whether or not lipoid is p 
in the reticulum cells, but even without this information, the presence of such cells as a 
constituent of the infiltrate places this lesion in the Letterer-Siwe group of lipidoses. 
Further investigations.—Hb 93%, white cell count within normal limits, platelets 22 
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Fic. 1.—Showing an ulcer seen in the first 
agranulocytic episode. Both the child and Fic. 2.—Showing neutrophil and total leuco- 


her father have recurrent crops of ulcers of cyte counts, recorded for a seven-week period at 


RUTLEDGE, B. H., HANSEN-Priss, O. C., and THAYER, W. S. (1930) Bull. Johns Hopk. Hosp., 46, 369. 


Letterer-Siwe Disease Treated With Prednisone.—EvA A. FROMMER, M.B., B.S., D.C.H. 


Girl, born 4.2.56, is the only child of healthy parents. The delivery was normal, at full 
term, birth weight 7 Ib. 13 oz. and she was breast-fed. She was first seen at the skin clinic | 
of the Royal Alexandra Hospital for Sick Children, Brighton, in March 1956, at the age of | 
\ bout 
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showed widespread mottled infiltrations of both lungfields, with a suggestion of honey- 
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Fic. 14... Low-power view of the skin biopsy Fic. 1B.—High-power view of the area b, above, 
howing normal skin, a, and an area of infil- illustrating the character of the infiltrate. The arrow 
ration, b. points to a group of histiocytes with foamy cytoplasm. 


bleeding time 44 min., clotting time 4 min. 10 sec. Blood cholesterol 250 mg.%, serum 
proteins 5-8 grams%, A/G ratio 2-4: 1. X-rays of skull and skeleton: no abnormality. 

Treatment with prednisone was commenced on 17.8.56, 2:5 mg. six-hourly. As the skin 
condition did not improve and the lung picture deteriorated the dose was doubled one 
month later. Following this there has been steady improvement, with quick resolution of 
the lung infiltrations, and gradual fading of the rash. 

There have been several pyrexial episodes due to minor staphylococcal skin infections, 
which have responded to antibiotics. The child is thriving, and progressing normally. Some 
fullness of the face, and a double chin have developed recently, and the dose of prednisone 
was reduced to 5 mg. thrice daily; however, during a recent severe upper respiratory infection 
the rash became more marked, and there was some enlargement of the spleen; the dose was 
therefore increased to 7-5 mg. thrice daily, with beneficial results so far. 

Comment.—It is now generally recognized that Letterer-Siwe disease, or infective reticulo- 
endotheliosis, is closely related to Hand-Schiiller-Christian syndrome (and eosinophil granu- 
loma of bone), as pointed out by Wallgren (1940). It appears to be the form of the disease 
which manifests itself in infancy and early childhood. At this age it is more malignant, with 
avery poor prognosis, although occasionally spontaneous recovery has been reported. 

Antibiotics have been tried, with moderate success, as have X-ray treatment and nitrogen 
mustard. The latest addition in the therapy of the disease is cortisone, and ACTH. Cox 
(1953) has described a case treated successfully with cortisone, and has reviewed this form 
of treatment (1955-56). 

Our patient is being treated with prednisone, and we believe that her improvement is 
propter hoc and not post hoc. She was very ill on admission, and continued to deteriorate 
until treatment was begun. She improved soon after the dose was increased, with quick 
resolution of the pulmonary lesions. The rash is proving more obstinate, and the spleen 
slow to diminish in size. A similar progression of events was noted by Cox in his 
case; the last relapse shows that the scheme of treatment must be flexible, and the literature 
Suggests that, on the whole, a high dosage is required and that the treatment must be 
maintained over a long period. We propose to reduce the dose slowly, guided by the 
clinical findings, and to discontinue it eventually if this proves possible. 


We are indebted to Dr. R. I. K. Elliott for the section report, and photographs. 


REFERENCES 
Cox, ?. J. N. (1953) Proc. R. Soc. Med., 46,278. (1955-56) Gt. Ormond St. J., No. 10, p. 104. 
WAL! GREN, A. (1940) Amer. J. Dis. Child., 60, 471. 


Posi;crRIPT.—The baby subsequently deteriorated quite rapidly and in spite of increasing 


doses . f prednisone she had several successive cyanotic attacks necessitating continuous 
oxygen. therapy and died on March 12, 1957.—E. F. 
Multip » Congenital Nerve Palsies—CLive Upsoun, M.D. (for J. N. O’Remtty, D.M.). 

Boy aged 15 months. History—Mother gravida 1. Pregnancy normal and full-term. 
Long ‘ rst-stage labour lasting nearly 41 hours, when she was an emergency admission to 
anothe maternity hospital. On admission there, mother’s cervix was only 3 fingers dilated 
and w: en full dilatation had occurred birth was assisted with a low forceps delivery. 

Bab °s condition at birth poor with blue asphyxia. Colour remained poor initially but 
respor ‘ed to intranasal oxygen after a few hours. Birth weight 7 lb. 14 0z. He was very 
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“bubbly” from birth, and this persisted despite frequent extraction of mucus.  ¢ yanotc§ 


attack developed at the onset of first bottle feed. CEsophageal atresia was excluded by passag 
of a catheter into the stomach. He remained bubbly and was transferred to S . Helier 
Hospital at 14 days of age. 


On admission—General condition satisfactory. Left facial paralysis, probab!,) upper | 


motor neurone type. Recurrent attacks of laryngeal obstruction occurred as a i esult of 


rapid collection of saliva and mucus in the nasopharynx. Lipiodol introduced nto the ‘ 
nasopharynx was promptly aspirated into the trachea, giving a generalized bilateral broncho. 
gram. A neuromuscular defect was suspected and he was seen by Mr. L. F. W. Salmon,f 
E.N.T. specialist, who confirmed that the baby had a right palatal and pharyngeal p.ralysis, ) 


and direct endoscopy showed paralysis of the right vocal cord. 

Progress.—Up to 3 months of age mucus and saliva continued to collect rapidly, causing 
frequent recurrence of respiratory obstruction requiring aspiration every five to ten ininutes 
After this time aspiration was required less frequently, varying from twenty minutes o1 longer 


up to 6/12 of age, when there was a marked improvement, but aspiration was still required F 


four-hourly before feeds until 8/12 of age. 

All feeds were given by tube up to this age, when it became possible for him to iake in- 
creasing amounts from a spoon; clear sterile fluids were given initially but he progressed 
quickly to milk and semi-solids by 9/12 of age. His subsequent progress was satisfacton 
and he was discharged home aged 11/12, weighing 233 Ib. 

His development is normal and he is a robust and very active child. 

His condition was reviewed at 15/12 of age. Right pharyngeal paralysis persists. He 


weighed 28 lb. He swallows semi-solids most easily. He still chokes at times on liquids, 7 
and he has difficulty in swallowing any dry or solid food. Walking and talking well advanced. | 


Comment.—Initially this child’s clinical condition was strongly suggestive of cesophageal 
atresia. After this)had been excluded the alternative diagnoses were: (1) Neuromuscular 
abnormalities. (2) Tracheo-cesophageal fistula. (3) Sabre-defect in posterior laryngeal wall, 

Investigation showed the presence of multiple cranial nerve palsies and it has not been 
possible to decide whether these were due to birth trauma or congenital failure of develop- 
ment. After this diagnosis the management became predominantly a nursing problem 
requiring constant attention for many weeks. 


Peripheral Dysostosis.—S. D. V. WELLER, M.D., M.R.C.P. 

Male, aged 15 years. Elder child of healthy parents. Father below average height, having 
short feet with high arches, but neither parent shows signs of peripheral dysostosis, and 
sister is also normal. No significant past illnesses, but wore arch supports between ages 
5 to 10 years. 


Presented in May 1953 with complaint of fingers | 


becoming misshapen for five months. Deformity had 
been painless except during rubella in March 1953. 
On examination (aged 114 years).—Rather adult 
facies. Spindle swelling of fingers with some devia- 
tion, particularly at first interphalangeal joints. 
Short great toes. Negligible disability. 
X-rays.—Conical epiphyses showing  ir*egular 
central fusion, with metaphysis tending to grow 
over the lateral epiphyseal margins. This cature 
most obvious in proximal phalanges of gre.:t toes 
and middle phalanges »f fingers. Dense ep. >hyses 
on some distal phalanges (a normal variant) (‘ ig. |). 
Progress.—Deformity has progressed pain! ssly 
Present state.—All epiphyses fused in har ‘s ard 
feet (Fig. 2). Those previously normal hav« fused 
normally, as have those that were unduly den: ». Ab- 
normal epiphyses have fused, but look almc ¢ as I! 
they have been absorbed into the cup wh h the 
metaphysis had previously formed about ther . This 
has led to some obliquity at the interphalange joint. 


Fic. 1.—X-ray of left middle finger; 
condition on 7.8.54. 


Fic. 2.—Condition on 20.11.56. 





Fic. 1. Fic. 2. 


Partial fusion has occurred at the knee epiphyses. All epiphyses are fusing pren turely 
and the patient has apparently stopped growing. 
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Section of Medicine 
President—G. E. BEAUMONT, M.D., D.M., F.R.C.P., D.P.H. 


[November 27, 1956] 


DISCUSSION ON THE MANAGEMENT OF PATIENTS SUFFERING 
FROM PULMONARY TUBERCULOSIS 


Dr. A. Brian Taylor: The aims of treatment of pulmonary tuberculosis were given by 
Livingstone (1955) as follows: (1) Permanent healing of the lesion; (2) Minimal loss of 
respiratory function; and (3) The attainment of these in the shortest time. 

The indications for treatment and methods to be used are more controversial. Burrell 
(1930) in his Mitchell Lecture described mainly clinical evidences of activity. Nowadays 
radiological appearances have largely, perhaps excessively, superseded these. At the 
same time, morbid and histological characters, particularly of resected lesions, have influenced 
many towards a more aggressive and radical attitude, though the experience of the past 
has shown that tuberculosis can heal and may do so permanently in situ. The patient 
himself, with his personal problems, loses something of his importance. For instance, 
restoration of health is nowadays largely, though inadequately, defined as restoration of 
the ability to work—a reflection of the modern Welfare State. The length of treatment, 
especially of restriction of activity, becomes longer and longer, and at the same time 
intolerable. 

It is necessary to plan the treatment to attain permanent healing at the first attempt. 
Second and subsequent periods of treatment are demoralizing and make return to useful 
work more difficult for the patient and his employers. The possibility of relapse has a 
strong influence on treatment, especially the prolongation of chemotherapy and the 
indications for surgery. 

Early acute disease is, naturally, the most hopeful for treatment. Astonishing radio- 
logical clearing of the lungs can occur. Such complications as tuberculous laryngitis 
and tuberculous enteritis have almost disappeared. 

Medlar (1955) divided the parenchymal disease into the non-necrotic and necrotic 
components. The former consists of a lobular pneumonia which can heal completely by 
resolution or by the formation of epithelioid tubercles which in time may heal by scar 
formation. This is the type of disease most responsive to the general care of the patient 
and the adequate administration of potent antibiotics. 

Auerbach (1955) has suggested that compared with untreated disease, lesions after 
chemotherapy show rapid clearance of the perifocal reaction, with a thinner capsule, thinner 
walls of cavities and decreased pulmonary fibrosis and emphysema. This conforms to the 
notable clearing which can occur radiologically after early and intensive treatment with 
specific drugs. : 

In the necrotic component dissemination and cavity formation may ensue. The bacilli 
are particularly found in the necrotic material and may persist indefinitely and lead to relapse. 
Structural changes occur in the lung and cavity formation is notoriously difficult to heal. 
These give the chief need for additional surgical measures. 

The frequent discovery of completely healed asymptomatic lesions by routine X-ray 
shows the common occurrence of the former process but when the lesions are of any size, 
the r age and potential danger, by harbouring necrotic material with viable bacilli liable 
to Jissemination, are difficult to assess. There is also the difficulty of distinguishing these 
a ins radiologically from the not uncommon pyocele secondary to bronchial tuberculosis 

logg, 1953). 

hese latter lesions are obviously in a different category from the point of view of their 
per istence and danger as well as their lack of response to chemotherapy. Excision 
wh n feasible is especially attractive. 

wo further considerations arise in connexion with drug treatment. One is the possibility 
of lispensing with prolonged and complete bed rest. An ill and toxemic patient is 
ot iously best in bed. An infectious patient is more easily restrained by restriction to bed. 
W en, however, the acute stage is passed, toxemia is absent, sedimentation rate normal, 
ar symptoms relieved, how much rest is required? The possibility of treating indolent 
or recovering and favourable cases by long-continued drugs and slight modification only 
0! normal life must be considered when risks of infection can be excluded. For the 
hc isewife, for instance, without whom the home can hardly be run, and for the University 
st dent there seem to be considerable advantages. The routine examination of Birmingham 
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University undergraduates at the start of each session reveals a few asymptomatic c. ses, 
apparently on the borderline of activity. To stop them working inevitably loses t em 
a year in time, as they must wait for the next session if they are interrupted by more jan 
a few weeks. This disorganizes them as well as the economic use of the limited plac: ; in 
the University. It seems possible that modification of working hours, avoiding vic ent 
exercise and chemotherapy, with close frequent supervision may be a reasonably afe 
compromise. Springett (1956) has shown that many minimal lesions do not relapse du ing 
simple observation and continued work. Black and Poole (1955) observed a numbe: of 
round foci and found them stable and largely harmless. 

The increasing tendency to continue a course of antibiotic drugs for at least a year « ‘ter 
clinical quiescence seems most reasonable. When special hazards predispose to rel:pse 
more drugs may well be worth while. Respiratory infection and bronchitis are so commwaly 
found immediately preceding a relapse that the winter months may be partly safeguariJed 
by taking drugs if the urban life of a patient makes these dangers likely. 

Surgery for pulmonary tuberculosis is mainly indicated for extensive structural changes 
in the lung, especially when cavities persist, and for nodular lesions. 

Resection is most applicable for solid lesions, particularly more than 1 cm. in diameter 
such as result from the cold abscess (or pyocele), and if containing necrotic material with 
viable bacilli as described by Medlar (1955). They must be single or relatively few, and 
are more hazardous in unco-operative or stupid patients. Radiological appearances 
should not be an enticement to unnecessary surgery and removing healed safe lesions is 
not only pointless but may be dangerous. The disease can heal and extensive bilateral 
disease beyond the scope of resection often has to demonstrate this. Completely healed 
lesions removed and proved by histology to have been harmless are not infrequently found, 
and should be a reproach to the choice of surgery. 

Chronic persistent thick-walled cavities, especially without much disease elsewhere and 
especially in the lower lobes, are as well resected. 

Destroyed lungs, tuberculous bronchiectasis, localized atelectasis and chronic tuberculous 
pyopneumothorax are better removed. 

The failed thoracoplasty, that is failure to obliterate a cavity or secure sputum conversion, 
is an indication for resection. 

Early lesions, especially if small, localized and active, may be removed to shorten the 
patient’s treatment instead of waiting for complete quiescence and the so-called “target 
point”. Intensive antibiotics, of course, accompany and follow the operation. 

Thoracoplasty in its various modifications has now been shown to be an effective and safe 
operation, leaving little functional disability and negligible deformity. Conversion of sputum 
occurs in a high proportion of cases, e.g. 80°% of unselected cases reported by McHale 
(1949). In particular, it assists natural healing in situ while medical treatment continues and 
it can combat more extensive disease in the same lung or in the opposite lung. In fact, 
improvement of contralateral disease may follow collapse of the major lesion. 


REFERENCES 
AUERBACH, O. (1955) Amer. Rev. Tuberc., 71, 165. 
BLAck, J. M., and Poo.e, G. (1955) Amer. Rev. Tuberc., 73, 805. 
Burret, L. S. T. (1930) Lancet, ii, 1109. 
CLEGG, J. W. (1953) Thorax, 8, 167. 
LivincsTong, J. L. (1955) Brit. med. J., i, 243. 
MCHALE, S. J. (1949) Brit. J. Tuberc. Dis. Chest, 43, 99, 
Meb tar, E. M. (1955) Amer. Rev. Tuberc., 71, No. 3, Part 2. 
SPRINGETT, V. H. (1956) Minimal Pulmonary Tuberculosis found by Mass Radiography. Lond: . 


Mr. W. P. Cleland: Surgical Management of Pulmonary Tuberculosis 

My remarks will be confined to patients with pulmonary and bronchial disease. I v |! 
consider these aspects under three headings, viz. : 

I. The indications for surgical treatment. 
II. The scope of the investigations required when planning surgical treatment. 
III. The type of surgery to be employed. 
I. Indications for Surgical Treatment 

These may be considered under the following headings: 

(a) Failure of the medical regime.—In the initial stages of treatment one is not justi! 
in withholding any reasonable therapeutic measure. This implies the administration 
full doses of the antibiotics combined with bed rest. I see little point in employing in‘ 
mittent streptomycin during the initial period of treatment and would much prefer that 
patient should have daily streptomycin with both PAS and isoniazid until the sensitivii 
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hav. been determined. A period of between four and six months is generally accepted 
by .¢ majority as sufficiently long to expect a good response to treatment. One can 
defir . therefore, failure of the medical regime as the persistence of tubercle bacilli in the 
spui._m and the presence of cavitation after four to six months of bed rest and adequate 
cher otherapy. 

(b Early drug resistance.—The occurrence of organisms resistant to one or more drugs 
on ixe first examination is increasing. Sterilization of lesions with prolonged chemo- 
therspy is less likely to occur when the bacilli are resistant. These patients thus present 
a dificult problem. Owing to the likelihood of resistance to the remaining drugs develop- 
ing, surgical treatment, if indicated, is often advisable at a relatively early stage in order to 
have the benefits of an antibiotic cover for the operation. 

(c) Residual lesions or sequele which are considered likely to give rise to trouble in the 
future.—It is this group which arouses the greatest controversy, particularly since the 
widespread practice of resection. It is in this group also that the benefits of long-term 
cheniotherapy are now being claimed. Residual lesions can be considered under a number 
of headings: 

(i) Residual nodules. These, if large, and particularly when solitary (tuberculoma), do 
not present any real problem. The larger nodules are more likely to break down and less 
likely to heal firmly by fibrosis than the smaller foci. It is also sometimes difficult to be 
quite certain about the diagnosis in such cases. Smaller nodules present a more difficult 
problem, and each individual surgeon and physician has his own criteria for their removal. 
With the pathological and bacteriological investigations of surgical specimens being 

undertaken, it is hoped that a clearer 

eo idea of the indications for removal 

in relation to long-term chemo- 

therapy will be forthcoming. Stewart 

et al. (1956), for instance, have shown 

that chemotherapy can sterilize both 

cavities and caseous foci irrespective 

of their size provided the organisms 

are sensitive to the drugs and at 

least twelve months’ treatment is 
given. 

(ii) Residual cysts. Large, thin- 
walled cyst-like cavities are now 
appearing fairly commonly as a 
result of long-term chemotherapy. A 
number of these cysts fill readily with 
Lipiodol whilst others show no 
obvious bronchial drainage (Fig. 1). 
Keers et al. (1956) have indicated 

, that, even after fairly prolonged 
‘ . = periods of chemotherapy (up to 

- . : as fourteen months), complete histo- 
FG. 1.—Right bronchogram showing two thin-walled logical healing may not occur and 
cyst-like residual cavities filled with opaque oil. These foci of tuberculous disease in the 
cavities were not visible on the plain radiograph. wall of the cyst can be found if an 


adequate search is made. Further evidence is required in such cases in order to guide one 
rega: ding their removal. 

(ii') Destroyed lobes. The shrunken bronchiectatic and fibrotic lobe or lung following 
seve'c destructive lesions is often secondarily infected and a source of ill-health, and there 
is lii.le doubt as to the necessity of its removal should conditions permit. The improve- 
men in the patient’s general condition, the elimination of cough and sputum and the 
cess: tion of hemoptyses is most gratifying. The reduction in the respiratory reserve is 
neg! ible in these patients. 

(i » Bronchiectasis. The presence of bronchiectasis in an otherwise aerated lobe con- 
sti. es a more difficult problem. I think it is important to distinguish between the 
rela vely minor bronchial dilatations occurring peripherally in relationship to a tuberculous 
a and the grosser forms of bronchiectasis involving the whole of a lobar or segmental 

ro chus. 

| is this latter group which we are considering here. In the lower lobe, these lesions 
are ‘equently secondarily infected and there is often a clear-cut indication for their removal. 
Sin ar lobar bronchiectasis involving the upper lobes is less likely to give rise to symptoms. 
Its -esence, per se, does not constitute an indication for removal but these lesions sometimes 
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bleed and sometimes produce an intermittently positive sputum, and when such com, ica- 
tions occur, there is a good indication for their removal. 


(v) Broncho-stenosis. Complete obstruction of a stem bronchus is usually assoc ited 
with damage and destruction of the lung tissue beyond the obstruction. Such da: .age 
alone will usually demand a formal resection. Occasionally a partial stenosis without ung 
damage is encountered, and if symptoms such as wheezing or attacks of bronchitis are 
present, then excision of the stricture (sleeve resection) should be undertaken. 

(d) Uncertainty about the diagnosis.—The incidence of pulmonary tuberculosis in mic‘dle- 
aged males has shown a definite increase of recent years. This age group unfortuniitely 
carries a high lung cancer risk—a risk which is rising with the steady increase in the discase. 
These factors throw a great responsibility on the chest physician not only to make a positive 
diagnosis of tuberculosis but to exclude the presence of a cancer. It is imperative to seek 
bacteriological confirmation by all possible means and until such confirmation is obtained 
the diagnosis of tuberculosis should be suspect. The problem is particularly acute in tiose 
patients, often brought to light by miniature mass radiography, who have solitary rounded 
lesions. Tomography may provide strong circumstantial evidence in favour of tuberculosis 
in the presence of calcification or of satellite lesions. The problem is not made any easier 
by the not infrequent occurrence of cancer and tuberculosis in the same patient. If there 
is any doubt about the possibility of cancer, a thoracotomy is completely justified. 


Case I.—J. D., male, aged 47. Admitted to hospital in July 1956 following a mass miniature 
radiographic finding of a rounded lesion at the right apex (Fig. 2). Tubercle bacilli were found 
in a smear from the sputum on one occasion and these were subsequently cultured. Tomography 
showed an irregular solid focus without cavitation, calcification or obvious satellite lesions (Fig. 3). 
He was given PAS and isoniazid for three months but both the straight X-ray and tomographs 
showed that the lesion was larger. Accordingly thoracotomy was performed and lobectomy carried 
out. The specimen (Fig. 4) showed a carcinoma (squamous cell). There was no evidence of a 
tuberculous lesion in the operation specimen. 


(e) Surgery may be indicated at a relatively early stage in order to reduce the total length 
of treatment and enable the patient to get back to work with a reasonable degree of certainty 
at a specific date. It is usually possible to decide fairly accurately how long it will be after 
an operation before the patient can return to work. Such forecasting is less certain with 
medical treatment alone and there is always the possibility of having to employ surgical 
measures at some later date, although here again long-term chemotherapy is altering the 
picture appreciably. 

(f) Patients who have to live abroad under unfavourable conditions can often be 
rendered more stable and better able to carry on if they have had the advantages of surgical 
treatment. 


II. Pre-operative Investigations 

It is unnecessary to underline the importance of an adequate period of observation and 
treatment with bed rest and chemotherapy before surgical treatment is contemplated. 
There is good evidence to indicate that the success of surgery is enhanced and freedom 
from complications is increased if a negative sputum is obtained before an operation is 
carried out. Should such negativity be unobtainable, the advantages of bacterial sensitivity 
to drugs, and the disadvantage of bacterial resistance with regard to post-operai've 
complications are also well known. 

In the planning of an operation, it is becoming more and more important to determ‘ne 
the precise extent and nature of the pathological lesions present. A complete survey of 
all earlier films, and the use of both lateral and antero-posterior tomographs is well kno’ 
From the surgical point of view, lateral tomographs are often of more value than ante o- 
posterior tomographs because they enable an anatomical localization of lesions to be m. le 
more accurately. 


The value of bronchography and the potential importance of pulmonary-function stu es 
when planning surgery.—For the past year or more, I have had bronchograms perforr 2d 
on the majority of patients undergoing surgical treatment and on many occasions h ve 
demonstrated the presence of unsuspected bronchial lesions which have materially influen 2d 
surgical management. The presence of extensive bronchiectasis in an upper lobe which as 
residual nodulation or cavities, would strongly support a decision to resect the lobe rai e 
than collapse it. Alternatively, the presence of widespread scattered, and perhaps even n !d 
bronchial dilatation in patients with a localized lesion, would make one favour colla se 
therapy rather than surgery unless the whole of the involved bronchi could be removec 
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Case II.—A. F., female, aged 30. This patient had a three-year history of pulmonary tubercul: «is 
with bilateral apical disease. In June 1956 she was submitted for surgical treatment becaus: of 
a recent relapse with a positive sputum. An X-ray (Fig. 5) showed infiltration in the left uf °r 
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(Case 1I).—Postero-anterior radiograph Fic. 4 (Case I).—Specimen of right upper lobe 
showing typical peripheral type carcinoma. 








Fic. 3 (Case I).—Tomographic cuts through the right apex showing a dense spherical mass 
without calcification or satellite lesions. 
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Fic. 5 (Case IT).—Postero-anterior radiograph 
showing bilateral apical infiltration. 


90 tte ra : — = nov 56 


Fic. 7 (Case IIl).—Postero-anterior radiograph Fic. 8 (Case IJII).—Postero-anterior rr 


(July 1956) showing consolidation of the right upper (November 1956) after four months’ chen 
lobe. The lower lobe appears normal. 


showing considerable clearing of the up 
consolidation. Residual nodular disease 
There is no obvious cavity. 


zone with several small cavities. There was infiltration but no cavitation at the right apex. At t 
stage collapse therapy was contemplated in view of the presence of bilateral disease. Bronchogra 


Fic. 6 (Case IT).—Antero-posterior bronchogram shov- 
ing gross dilatation of the upper lobe bronchi. 


iograph 
therap 
r lok 
emains 


(Fig. 6), however, showed that the whole upper lobe was shrunken and bronchiectatic. Collar 2 


therapy might have given disappointing results in such a case and accordingly an uneventful | 
upper lobectomy was carried out. 


Case III_—G.1., female. This patient was admitted in July 1956 with a consolidated right upr © 


lobe and a positive sputum (Fig. 7). She responded well to chemotherapy and an X-ray fc 
months later (Fig. 8) showed considerable improvement but still a good deal of residual nodu 
disease though the sputum was negative and tomographs showed no cavitation. Resection was c« 
templated at this stage but a bronchogram (Fig. 9) showed not only gross bronchiectasis in 1 
damaged right upper lobe but extensive bronchiectasis in the middle and lower lobes. Resecti 
would have necessitated the removal of the whole lung which was not considered to be warrant 


as a prophylactic measure. Accordingly, long-term chemotherapy was instituted and the questi 
of surgical treatment was deferred. 
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number of instances, completely unsuspected bronchiectasis has been demonstrated 
ipical lower segment in patients with upper lobe disease where a resection was con- 
ted. I believe that leaving such a segment in the body, possibly with a raw upper 
. is responsible for some of the post-operative complications. In such cases, the 
lower segment should be removed in addition to the upper lobe, or resection should 
carried out at all. 
ichography has been entirely safe and there has been no suggestion of spread of 
disease following its use. It is an investigation which has important bearings on the nature 
of surgical treatment which is to be carried out. 
Pulmonary function studies are, at present, of limited value. The over-all function 
can be quite accurately determined by simple clinical tests and interrogation. 
Bronchospirometry gives valuable information about the difference in function of the 
two sides, but the method is somewhat limited. The development of methods for determin- 
ing the function of individual lobes should be of tremendous assistance in the difficult 
problem cases. Such detailed lung function studies will be of immense value when they 
can be applied to clinical problems. 


ichogram show. 
be bronchi. 


1% cr 


Fic. 9 (Case II]).—Right bronchogram showing gross bronchiectasis 
of the right upper lobe. 


III. Methods of Surgical Treatment 

Most people will agree that the ideal treatment is resection but in varying proportions 
of cases the ideal treatment cannot be carried out, and alternative methods must be employed 
because they are safer. Resection has the advantage that it removes the bulk of the disease 

or raJtiograph and it does not interfere with the function of the adjacent normal lung. A surgeon has to 
chem therapf, aim at removing all the obvious or gross disease, and it is for this reason that fairly complete 
r lote§y ivestigations with tomography and bronchography are required before operation. The 
emains§) tisks of complications if much disease is left behind are appreciable and, under these 
circumstances, many surgeons prefer to carry out some form of collapse therapy. The 
comp''cations of resection are, on the whole, more serious than those of collapse therapy, 

and «'though not common, they carry a much higher mortality and morbidity rate. 

The complications concerned are bronchopleural fistule, empyema and spread of 
tuber ulous disease. These complications are higher amongst the sputum-positive cases 
and ; nongst those who have developed bacterial resistance. These complications must 
alwas be borne in mind when considering possible surgical therapy. 

Th contra-indications to resection are: 

) Active or extensive disease on the same or opposite side which would not be 
included in the resection. 

) Poor respiratory reserve. 

) The presence of chronic bronchitis, emphysema or asthma. 

) In the elderly. 

}) In those with active endobronchitis. 
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The alternatives to resection can be considered under the heading of thoracoplasty _r one 
of the modifications, such as Holst thoracoplasty, Bj6rk thoracoplasty or plombage. The 
very fact that thoracoplasty, or its modifications, is employed as an alternative to a re<.:ction 
where the latter is contra-indicated, means that it is never really legitimate to compiz e the 
results of the two forms of treatment except where such cases can be regarded as truly 
comparable. 
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Dr. Peter Stradling: The Chest Clinic Management of Pulmonary Tuberculosis 


The modern chest clinic has wide duties relating to the diagnosis and management of 
many chest conditions but the following brief remarks are restricted to its activities in 
relation to pulmonary tuberculosis. 

The majority of tuberculous patients and their families can be managed solely from a 
chest clinic without reference to sanatorium, but an efficient chest clinic must provide, as 
an integrated whole, preventive, diagnostic and treatment services. 


DIAGNOSIS 


The prognosis for an individual tuberculous patient varies with the extent of the lesion 
when first discovered; Springett (1956) has recently confirmed this even for minimal lesions, 
Still not fully realized, however, is the possibility of rapid spread, particularly in young 
adults (Fig. 14, B). 
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A B 
Fic. 1A and B.—The radiographs of a young man (R. N.) whofdeclined treatment. A, on diagn ‘sis; 
B, four months later. 


Diagnosis at the earliest possible opportunity is thus a vital and self-evident cli: ‘cal 
necessity. But prompt diagnosis is equally important administratively because the sii ple 
treatment methods that are then effective lead to a minimum of social disturbance. ‘he 
first duty of a chest clinic, as stressed by Toussaint and Pritchard (1944), must thus t to 
provide diagnostic aid to General Practitioners from whom are referred, either dir °tly 
or via hospitals, by far the largest proportion of new cases of pulmonary tuberculos . 

To assist early diagnosis a most important addition to ordinary consulting clinics s a 
freely available chest radiography service for practitioners. Such group radiography s 4 
very sound diagnostic method because it is unusual for disease to pass the early st ges 
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withc .t the patient experiencing recognizable symptoms. I find about 25% of the films are 
abno: nal and a great variety of conditions are revealed (Table I). 

If . ich a routine radiography service is to be of high standard certain precautions must 
be ta.en. In the first place the human error inherent in the reading of all radiographs 
must be reduced as far as possible so that lesions shall not be missed. This can be 
attained in part by dual independent reading of the radiographs. In addition there is a 
proportion of tuberculous lesions the shadows of which are difficult to see because they 
become involved in those cast by the bony thorax. These can usually be revealed by a 
lordotic view which also prevents many unnecessary recalls. It is thus a good routine 
to take two views and to practise their independent dual reading (Stradling and Johnston, 
1955). 10% to 30% of lesions will be missed if this is not done. 

A routine radiography service should form a vital part of the National Health Service 
and be provided in every chest clinic. Prompt diagnosis means easier prevention and 


simpler treatment. 
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TABLE I.—A BrIEF ANALYSIS OF THE 
FINDINGS IN THE X-RAY SESSIONS 
HELD AT HAMMERSMITH CHEST 
Curmic DurinGc 1955 

















X-ray Sessions: 1955 . 

Total No. of patients X-rayed 3,034 Mh YW, “Ontrey LOCAL 
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MANAGEMENT 
Fic. 2.—Outline of the administrative arrangements 
for operating a clinic management service. 


(Reproduced from Stradling (1955) by kind 
permission.) 





PLACE OF TREATMENT 


The aim of treatment in a case of tuberculosis is not only the repair of pulmonary damage 
but rapid return of the patient and his family to social independence: this implies action 
on a much wider front than pure therapeutics and it is obvious that we must choose that 
method of treatment which is not only successful but involves the least possible disturbance 
to family and working life. Logically this implies that part or all of the treatment should 
be on a domiciliary basis: but it is not necessary to demand too high a standard of the 
home. Soon after the last war long waiting lists for sanatoria often enforced treatment 
outsi le these institutions. The results of such action, even before chemotherapy, equalled 
thos: of sanatoria (Stradling, 1951, 1955). Now chemotherapy has proved so powerful 
that 1 combination of local hospital, domiciliary, and out-patient treatment (for which 
I he » coined the phrase “Clinic Management’), is an entirely acceptable alternative to 
sana rium. The scheme is outlined in Fig. 2. The extent to which such a service can 
han = the local problem, even without an adequate number of local hospital beds, is 
indi ted in Fig. 3. 

I «lieve such Clinic Management to be the method of choice: apart from monetary 
savi ., the advantages are great. There is continuity of medical treatment so important 
to b th patient and physician. Long separation from the realities of life, so common in 
sane ria, is avoided, thus abolishing the need for prolonged rehabilitation. The patient 
deri’ s comfort and inspiration from the frequent visitors received when he is in the local 
hos; al, and is not separated from his family at all when managed at home or as an 
Out- itient. In short he is happier than in sanatorium. 
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Fic. 3.—Methods of management used for the 114 new notifications in 1955. For those pati: nts 
entering sanatorium the reason for admission was in every case an unsatisfactory home at a ‘ me 
when the local hospital beds were full. 











The problem of returning to work is also diminished. The minimal disruption of social 
life enables the majority of patients to return quite quickly to their previous employment 
unless this is strikingly unsuitable. In more difficult cases the clinic Almoner (and 
Disablement Resettlement Officer where necessary) plays a vital part in assisting early 
re-employment before the patient becomes work-shy. 


METHODS OF TREATMENT 


Small lesions of rather doubtful or low activity form a special and increasingly important 
group. 40% of my new cases now have disease involving less than one radiological zone, 
and during the last five years the proportion of patients presenting with a positive sputum 
has steadily fallen (72% in 1951; 38% in 1955). 

With such patients, who often feel well, it is of the utmost importance to avoid unnecessary 
disruption of their normal family life: it is so easy to produce neurosis which is far more 
troublesome than minimal tuberculosis. One should remember also that there is always 
a good chance of the patient recovering if his disease were never discovered. The many 
calcified lesions seen in routine X-ray surveys bear witness to this fact. On the other hand, 
particularly in the younger age groups and as already shown in Fig. 1, such lesions can 
advance in an unpredictable and rapid fashion. 

Here then is a group ideally suited to ambulant chemotherapy. It is my practice with 
these individuals, after taking laryngeal swabs, to start such treatment as a therapeutic 
trial: often without interrupting their work. If, after some weeks, the lesion is smaller, 
then it was obviously active and treatment was indicated. But since it has improved, treat- 
ment is effective on an ambulant basis and there is no need to change it. 

Overtly active disease in a sick patient presents a greater problem and needs a much 
more comprehensive service than the simple dispensing of drugs to an out-patient. 
Nevertheless, on a background of chemotherapy, this can be completely and successfully 
provided under Clinic Management. 

All patients, when enough “clinic” beds are provided, can be treated either in hospital, 
at home or ambulant, according to social circumstances and disease activity. It is the 
latter which is often difficult to assess and a valuable biochemical aid, considerably more 
accurate than the E.S.R., has recently been demonstrated in the albumin/a,-globulin ratio 
obtained from serum electrophoresis (Gilliland et al., 1956). This ratio falls progressively 
as disease becomes more active and correlates well with careful clinical assessment. 

A fundamental issue in the medical management of tuberculous patients is whether bed 
rest is any longer essential. The final answer must await a properly organized, statistically 
valid trial involving larger numbers of patients than can be provided by one clinic area. 
Nevertheless, my clinical impression is that bed rest is no longer essential for the tuberculous 
provided they do not feel ill. Some of my patients, treated on an ambulant basis, even 
with obviously active or cavitating disease, have done so well that I wonder whether those 
remaining in bed are doing so unnecessarily. 

The management of tuberculous patients can thus be undertaken outside sanatoria with 
chemotherapy replacing bed rest as the basic treatment. But here I would stress the 
importance of multiple drug treatment. It is my practice to give all three anti-tuberculous 
drugs in full daily doses until the bacterial sensitivities to them are known; 5% of newly 
diagnosed and previously untreated patients now excrete bacilli resistant to one or more o! 
the three anti-tuberculosis drugs (Fox et a/., 1957). If thus found suitable, daily strepto- 
mycin + isoniazid alone are then usually continued for three to six months before PAS 
+ isoniazid are substituted as a more convenient combination for the trustworthy 
ambulant patient. Many patients, however, continue daily streptomycin + isoniazid for 
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wo 


very such longer, Intermittent drug therapy (particularly one intermittent with the other 
uous) is not employed in view of the risk of resistant bacterial strains emerging. 


cont — 
In many units chemotherapy has practically replaced artificial pneumothorax and 
pneu. ioperitoneum. Even advanced cases, usually quite unsuitable for surgery, do 


rema:kably well on prolonged drug treatment alone or in combination with cortico-steroids 
(Fig. 4A, B). 
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A B 
Fic. 4A, B.—The radiographs of a young woman (R. M.). A, on diagnosis; B, three years later. 
Desperately ill on diagnosis with tuberculous meningitis in addition to the extensive pulmonary 
disease, she received daily streptomycin, para-aminosalicylic acid and isoniazid for eighteen months. 
Although breathless she has been sputum-negative since completing her first three months of 
treatment and is again managing her home and family. 


When suitable facilities are available surgical cases can also be managed well outside 
sanatorium. Major operations were performed by Mr. Cleland or members of his team 
on 58 tuberculous patients in my small 27-bedded unit over a recent five-year period. 
These included 23 resections, 15 thoracoplasties, 25 plombage operations and a small 
miscellaneous group. No serious complications occurred and only one patient was not 
quiescent a year after operation. 

All surgical treatment is undertaken on a background of continuous chemotherapy 
which is maintained long after a patient returns to work. But a decision on surgery (now 
most often resection) is usually reached within three to six months of diagnosis so that 
work is resumed as soon as possible. Chemotherapy is so successful, however, that I 
sometimes wonder whether surgery is offered too frequently. 


DIFFICULTIES 


wo points need special consideration. In the first place there is the danger of infection 
to contacts if the sputum-positive patient is managed at home. But the preventive work 
of a chest clinic can be very effective. In the worst cases the danger is overcome by 
acnitting the patient to the local hospital tuberculosis ward from diagnosis until sputum 
cc version is obtained. During this isolation period BCG is given to the tuberculin- 
nm «ative contacts. Health Visitors are invaluable in persuading contacts to attend the 
cl vic and in teaching how to avoid infection. Although modern chemotherapy rapidly 
re ders a patient negative, the proper disposal of sputum from the infectious home-bound 
ient is still of importance and the Miltherex method is probably the best available at 


sent (Stradling, 1953). 

n this way the infectivity of tuberculosis can be very greatly reduced. Support to 
‘ch a claim is given by the observed drop in the number of cases of active tuberculosis 
ind by contact radiography at Hammersmith during the last few years: 7-5 per thousand 
ns taken in 1951 falling to 1-0 per thousand for 1955. Furthermore during 1952 over 
If of the 23 contacts notified had developed their disease subsequent to the notification of 
2 index case while in 1955 all of the 6 contacts notified were discovered at their first 
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attendance immediately after the diagnosis of the source case. The great improveme | in 
the contact follow-up picture is probably due partly to the protection afforded by the .CG 
given to all tuberculin-negative contacts since 1950, and partly to the reduction of infec vity 
following the wider use of chemotherapy. The lesser drop in the number of contacts nc fied 
on first examination is probably a reflection of the earlier diagnosis being obtained. 1ese 
findings stress the continued vital importance of the first contact examination but j. stify 
a more selective attitude to continued contact follow-up. 


The most serious criticism that can be levelled at the management of the tuberc: ious 
as out-patients is the fact that chemotherapy is not closely supervised. There i the 
possibility of a patient either taking too small a quantity of a drug (particularly PA’) or 
of omitting it altogether, thus risking the emergence of resistant strains of tubercle b: cilli, 
Such a criticism is not unique to out-patient therapy, however; to a lesser extent it can also 
be levelled at hospitals, where it is not always possible to supervise the consumpticn of 
every dose of PAS. 


But even under Clinic Management much can be done to circumvent the danger. Health 
Visitors are constantly encouraging the patients to report any difficulties with the drugs 
instead of deceiving the doctor. Much time is spent on careful explanation to the patients; 
explanation of the importance of dual drug therapy regimes in obtaining results and pre- 
venting relapse. Where there is doubt about the trustworthiness of an individual, isoniazid 
can be given at the time of a streptomycin injection when the nurse can see that it is swallowed. 


To those patients at work the factory medical organizations can be very helpful by 
undertaking to give daily streptomycin injections or supervising the consumption of cachets. 
District nurses will often give injections in the evening and it is possible to teach selected 
patients to give their own streptomycin. Ambulant oral chemotherapy can be offered 
as cachets or powders containing both PAS and isoniazid in appropriate doses; interruption 
of treatment then stops both drugs and so minimizes the danger of resistance. Urine tests 
are also available which reveal the presence of PAS. Some surprising results are obtained 
with routine urine testing (Simpson, 1956) but to retain the test’s validity it is most 
important that the patients should not know its significance, which can. be completely 
vitiated by a single dose of PAS taken before attending the clinic. 
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President—E. STANLEY EVANS, C.B.E., F.R.C.S. 


[December 4, 1956] 


Infantile Cortical Hyperostosis; A Review of the Clinical 
and Radiographic Features' 


By JoHN CaFFey, M.D. 
New York City 


INFANTILE cortical hyperostosis, hereafter called ICH, was first named and recognized as 
a separate entity in 1945 [1]; however, several observers, beginning with Réske in 1930 [2] 
had reported individual cases, similar to ICH, which they could not classify. The single 
Italian infant described by de Toni in 1943 is of special importance because he early recog- 
nized the congenital and regressive aspects of ICH. This disease is probably a new entity 
because, prior to 1930, there are no recorded descriptions, either clinical or radiographic, of 
a syndrome similar to ICH; it is unlikely that earlier clinicians would have overlooked its 
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A 
Fic. 1.—Prenatal infantile cortical hyperostosis in a foetus 31 weeks of age. A, massive 


yperostoses in the bones of the extremities in a lateral projection of the foetus in utero. B, photo- 
raph of the dead foetus after delivery by Caesarean section. Swellings of the face and extremities 
re similar to those of postnatal ICH. c, reentgenogram of the foetus ex utero shows hyperostoses 
a the mandible, ribs, and tubular bones in the extremities which are similar to those found in 
sostnatal ICH [c, Reproduced by kind permission; Bennett and Nelson, 1953]. 


From the Departments of Pediatrics and Radiology, College of Physicians and Surgeons, Columbia 
University, and the Babies Hospital, New York. 
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striking and distinctive clinical and radiographic manifestations. With the passing of only 
a few years, it has become clear that the disease is not a rare one. Several cases are encoun- 
tered every year in almost all of the larger pediatric clinics in the United States and Car.ida, 
and almost every pediatrician has seen one or more cases. One pediatrician in \ orth 
Carolina has recognized 11 cases in his own practice. Groups of cases have now »een 
reported from all parts of the world from a wide variety of social, racial, and cultural 
environments. 


The clinical and radiographic features have now been described in more than one hundred 
cases and it is likely that our knowledge of these aspects is almost complete. One o° the 
most striking clinical features is the early age of the patient at onset of the disease. 7 here 
are no valid cases in which the age at onset has been greater than 5 months; in our cases the 
mean age at onset is 9 weeks. In several cases ICH has been well developed at birth, both 
clinically and radiographically. Thick lesions in the long bones have been demonstriited 
in utero radiographically during the last month of gestation in two foetuses which exhibite: the 
classical disease postnatally [3]. Bennett and Nelson [4] found radiographic and anatomical 





c D 
Fic. 2.—-Characteristic facial swellings of [CH infants 3 to 4 months of age; A, B, C, D. 
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changes, which simulated postnatal ICH, in a dead foetus at the 3lst week of gestation 
(Fig. |). Similar findings were reported by Jenkinson [5] in a dead foetus at the 24th week 
of gestation. The prenatal disease and limitation of onset of the postnatal to the first few 
montis of life, both point to the importance of transmission from the mother as an 
important factor in pathogenesis of all cases. 


The postnatal disease commonly begins suddenly with swelling of the jaw and face (Fig. 2) 
without premonitory signs. The infant usually becomes feverish and hyper-irritable at the 
same time. Conjunctivitis has preceded the facial swelling in several cases. In a few cases 
swellings have first appeared in the leg or arm, and the face became swollen three to four 
days later. In the thorax swellings may be present over the scapule, clavicles, or ribs on 
one or both sides (Fig. 3). In one case the parietal bone was swollen. Swellings in the 
extremities are accompanied by regional limitation of movement and tenderness but never 
by discoloration or cedema of the overlying skin, or local increase in heat. The regional 
lymph nodes have not been enlarged in our patients. The swellings are wooden-hard and 


Fic. 3.—Characteristic facial swell- 
ings with multiple swellings in the 
right arm and hand, the left forearm 
and hand, the right thoracic wall 
and all of the right leg. This infant 
was 18 weeks of age; the disease 
began with right-sided facial swell- 
ing at 7 weeks of age. The intense 
swellings of the soft tissues have 
ballooned out the parts and split the 
superficial layers of skin in the left 
forearm leading to coarse desquama- 
tion. All of the bones beneath these 
swellings showed massive hyperos- 
toses. There was no hyperostosis in 
the left humerus over which the skin 
is loose, with no swelling. 





are deeply situated and fixed to the underlying bones; exact edges of the swellings are difficult 
i establish accurately, especially in the neck, where the swellings fuse with the thick fat 
i fantile neck. Fever may be absent, or moderate and of short duration, or high and pro- 
longed. Lack of fever is common when the disease is limited to the mandible. Mild or 
1 oderate pallor and anemia are present at onset or develop early in the disease in more than 
cne-half of the cases. The only laboratory finding of positive value is increase in the sedi- 
rientation rate of the red blood cells; roughly, this varies directly with the activity of the 
sions. A moderate polymorphonuclear leucocytosis is the rule during the febrile phases. 
ll bacterial, viral and immunological studies of the blood and biopsy specimens have 
iven negative results. The urine and cerebrospinal fluid have been normal in all cases in 
hich they were examined. Chemical and vitamin tests on the blood have also proved 
egative. 
The clinical course of the disease is highly variable. In the mildest cases, facial swelling 
lisappears completely after a few weeks. In moderate cases, with multiple swellings and 
enderness, the clinical disease may last for several weeks or months with sudden appearance 
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Fic. 4.—Massive external cortical thick- 
ening of the mandible. The coronoid 
process is swollen and thickened but the 
neighbouring condylar process is not 
affected. Much of the cortical thickening 
is in the caudal direction (arrow). The 
infant was 3 months of age; facial swelling 
was detected clinically four weeks before 





this film was made. The mandible is Fic. 5.—Multiple cortical hyperostoses in the clavicles and 
filmed in oblique right lateral projection. several ribs in both sides of the thorax in an infant 3 months 
of age whose face first became swollen during the ninth week 
of life. Fi 
t0Ses 
week 
of new swellings in one site while they are subsiding in other places. A single lesion may fe 
begin to regress and suddenly a new swelling will flare up in exactly the same site. The onal 
disease may be limited to two or three swellings for several weeks and then new swellings ase 
will appear suddenly in several other sites with rise in fever and sedimentation rate. These epip 
natural fluctuations make difficult the estimate of the efficacy of therapeutic agents. The this 


swellings appear to regress by simple shrinkage; they never soften, penetrate the skin or 
discharge exudate of any kind. In some severe cases swellings have persisted for eighteen 
to twenty months without regression, and in others facial swellings and fever have recurred 
periodically for as long as seven years after complete subsidence of the original infantile 
attack. At least 3 patients have died. 


The radiographic findings are identical wherever they are found. The cortical walls of 
the bones which underlie the swellings thicken externally (Figs. 4, 5, 6). These cortical 
thickenings are often found in bones where swellings have not been identified by palpation. 
In all of our patients in whom the mandible has been examined radiographically, both ear! 
and late, this bone has been thickened. The clavicles have been involved in about one-ha'! 
of the patients; the tubular bones, including ribs, in about one-third; the scapule in about 
one-quarter; and more rarely, the metatarsals, the ilia, and the parietal bones. In 2 case 
scapular hyperostoses have been accompanied by ipsilateral eventration of the diaphrag 
(Fig. 7). In the chronic hyperostoses, the bones finally heal by reaming out of the hyper 
ostoses which produces a thin-walled bone with dilated medullary cavity (Fig. 8). Acut 
and chronic hyperostoses in the rib are shown in Fig. 9. Patchy sclerosis of the mandib! 
was evident in the mandible, six and three-quarter years after the onset, in one chronicall 
recurring case (Fig. 10). 


Morbid anatomy has been studied incompletely in biopsy specimens; necropsies have nc 
been reported in the classical form of the disease; and there is a dearth of biopsies in th 
earliest phase of the swellings. All pathologists agree that the hyperostoses are made up c 
normal but immature lamellar bone. In many cases there has been no microscopic evidenc 
of inflammation; in other cases the presence of cellular infiltrates has suggested inflammator 
reaction. There is no anatomical evidence that subperiosteal hemorrhage is a factor in th 
cortical thickenings. In the acute disease the periosteum is loose and thickened and ofte: 
has a gelatinous character with many mitotic figures in the cells. This feature has led to th: 
erroneous diagnosis of sarcoma jn several cases, especially in specimens taken from th« 
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Fic. 6.—Radiographs of the cortical hyperos- 
oses in: A, the humerus and ulna of an infant 11 
yeeks of age whose face first became swollen at 
2 weeks of age; B, in the femora and tibiz of an 
nfant 14 weeks of age whose face first became 
swollen during the seventh week of life. The 
ibsence of changes in the metaphyses and 
epiphyseal ossification centres readily differentiates 
this disease from scurvy. 
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Fic. 7.—Right scapular massive hyperostoses with ipsilateral 
(arrows) of an infant 9 weeks of age who had been ill three weeks 


eventration of the diaphragm 
when this film was made. We 


have seen one other infant with ipsilateral hyperostoses of the scapula and eventration of the 
diaphragm. Both clavicles and several ribs on both sides are also thickened. 
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A B 

Fic. 8.—Acute and chronic ICH with persistence of bone lesions for more than 29 months 
The disease began at 7 weeks of age with facial swellings and rapidly extended to the thora 
and extremities (see Fig. 3). a, arms at 44 months show massive cortical thickening of the 
right humerus, both radii and both ulnz. In the forearms, impaction of the thickened bones has 
dislocated the radius out of the elbow on both sides. , in the arms at 12 months, the bones a: 
still greatly enlarged in girth; bridges of bone anchor each radius to its ulna. Each radius is di 
located out of its elbow. The right humerus is still greatly enlarged but its hyperostosis has bee 
partially reamed with corresponding increase in its medullary cavity. (Continued on page 15. 
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Fic. 9.—Acute and chronic hyperostoses in the ribs. A, at 2 months, six weeks after first facial 
swelling. All of the ribs on the left are massively thickened and sclerosed; the intercostal spaces 
are correspondingly narrowed. In the right ribs there are similar but less marked thickenings. 
The first and second right ribs are normal. The left clavicle and scapula are thickened and 
sclerosed. B, at 9 months the ribs on both sides are still massively swollen and the intercostal spaces 
are narrowed. These bulky ribs in contrast have thin cortical walls and greatly dilated marrow 
cavities in contrast to A. At 18 months, the findings were slightly less marked than in. B. 
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Fic. 8.—In c, legs at 44 months, there are massive rough hyperostoses in the right femur and 
right tibia. In the left leg where there were no soft tissue swellings (see Fig. 3), there are no 
hyperostoses. In p, legs at 15 months, the hyperostoses in the right femur, tibia and fibula have 

rgely disappeared owing to erosion of the thickened cortical walls from within, which has resulted 

bulky bones but with thin cortical walls and correspondingly large medullary cavities. At 32 

ionths, these thin-walled bones had been restored to almost normal shape; the medullary cavities 
had shrunk toward normal, and the cortical walls had re-thickened to approximately two-thirds of 

ieir normal thickness 


thickened scapula. The mucinous thickening in the periosteum usually extends directly 
into the neighbouring tendons, fascias, and intermuscular septa. In specimens taken several 
veeks after the onset, extensive muscular necrosis with fibrous replacement has been 
emonstrated. Sherman and Hellyer [6] found obliterating intimal proliferations in the 
egional small arteries; some think the arterial lesions are primary. 


Although much has been learned about the clinical and radiographic manifestations of 

iCH, causation and pathogenesis have become even greater puzzles with the study of more 
ases. Numerous causal agents and mechanisms have been suggested but all have been 
ound wanting—bacterial infection, viral infection, allergy, trauma, hormonal disturbance, 
ollagen disease, and genetic transmission. The identification of the well-advanced disease 
n utero and at birth, and the limitation of the age of onset after birth to the first five postnatal 
nonths all suggest that the mother is the source of the disease. It is my belief that study of 
he mothers will finally unravel this baffling problem of the cause and pathogenesis in the 
nfant. 

Treatment was generally symptomatic until it became evident that the disease is occasion- 
illy fatal and not infrequently recurrent and chronic, sometimes with crippling residual 
changes. The adrenocorticosteroids are highly effective in all phases of the disease and we 
believe all patients should be treated in view of the uncertain prognosis in all cases, owing to 
the rapid and unpredictable fluctuations in the disease. Cortisone should be given in doses 
of about 200 mg. daily during a period of two to three weeks. Recurrence is likely when 
the cortisone is stopped at the end of one or two weeks. Dosage should be reduced gradu- 
ally to prevent rebound phenomena which have been severe after sudden stoppage of the 
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Fic. 10.—Chronic recurrent ICH of the mandible from the third month to the seventh year. At 
3 months the patient had the classical severe scattered disease. After several weeks the disease 
subsided but later, at intervals of three to six months, swellings of the jaw recurred. In these lateral 
oblique projections of the mandible, the right side of the bone (A) shows a severe patchy sclerosis 
and the left side (B) is normal radiographically. 


steroid. With proper treatment desperately ill patients become asymptomatic after a few 
days. External swellings gradually subside and the radiographic changes may be visible in 
the bones for several months after complete clinical cure. 
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**Behind the Scenes in Urology” 


PRESIDENT’S ADDRESS 
By CUTHBERT E. DuKEs, O.B.E., M.D., M.Sc., F.R.C.S. 


1 AM privileged to be the first pathologist to be elected President of the Section of Urology. 
This Section of the Royal Society of Medicine is thirty-six years old. Sir Peter Freyer 
was its first President, Lord Horder the second, Sir John Thomson-Walker the third, and 
Sir Walter Langdon-Brown the fourth. Since then for a period of thirty-two years without 
interruption the presidential chair has been occupied by a surgeon. 

My main theme will be the past history of this Section and my personal recollections 
of some of its early Presidents. In preparation for this let me first recall some details 
with regard to the formation of this Section thirty-six years ago. 

The Inaugural Meeting of the Section of Urology was held in this building on March 17, 
1920. The President of the Royal Society of Medicine that year was Sir Humphry 
Rolleston. He took the chair, and eighteen Fellows and members were present, but, 
unfortunately, the list of names of those present has not been preserved. 

The first item on the Agenda was the choice of Officers, and the following were elected: 


President be Sir Peter Freyer 

Vice-Presidents Sir Cuthbert Wallace 
Sir Thomas Horder 

Hon. Secretaries J. W. Thomson-Walker 


Cyril A. R. Nitch 


I once asked a very senior member of this Section which of the Founder Members had 
been the most active “behind the scenes” in promoting the formation of this Section, and 
he replied without a moment’s hesitation “Sir John Thomson-Walker”. Evidence for 
this is provided by the fact that at the Inaugural Meeting of the new Section he was elected 
the first Honorary Secretary. The President of a new Society is often only a figure-head. 
If you want to discover the real prime mover you must notice who gets elected as its first 
Secretary! 

Only one of the original officers of this Section is still alive, Mr. Cyril Nitch, now living 
in retirement at Yeovil in Somerset. There are only three surviving “original members”, 
distinguished in our official list by the letters ““O.M.”, namely, Lord Webb-Johnson, 
Mr. J. B. Macalpine, and Mr. Ogier Ward. 

Apart from these original members, the most senior ordinary members of the Section 
it the present time are Sir Zachary Cope, Mr. Clifford Morson and Mr. Kenneth Walker, 

ll of whom were admitted in 1920. 

If a prize were awarded to the member of this Section who had held office longest it 
vould, without a doubt, go to Mr. Clifford Morson, whose record is as follows: Joined 
the Section in 1920, elected Representative on Library Committee 1924, Secretary 1925- 
1927, Vice-President 1927-1931, Representative on Editorial Committee 1932, President 
933, Representative on Editorial Committee once more in 1935, an office which he has held 
‘ontinuously ever since. He has been a member of the Council for thirty of the thirty-six 
ears of the Section’s existence. 


First PRESIDENTS OF SECTION 

Anyone elected to the office of President in a Society such as this during its early 
formative years is bound to leave his mark on the organization over which he presides, 
and the first four Presidents of this Section certainly did so. It is my impression now 
that each of these was what Emerson would have called a “‘representative man”, and that 
each, perhaps unconsciously, made a unique contribution to the life of this Section. All 
four were men of exceptional ability and held in the highest esteem by their colleagues. 
Though they varied greatly in character and attainments, they were united by a common 
interest in urology. 


MAY 








~Y 
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Sir PETER FREYER 

The first President of this Section was Sir Peter Freyer, who was then 69 years of ; 
and at the height of his fame and professional reputation. It was twenty-four years sin: >, 
on his return from India, he had been appointed to the staff of St. Peter’s Hospital, a d 
just twenty years since he had carried out the first successful suprapubic prostatectoi y 
operation one dark December day in 1900. 

I am able to show you photographs of pathological specimens derived from Freye ‘s 
first prostatectomy case, and also photographs of the patient’s notes but since this is 1 ie 
first time this information has been made public, I must first relate how it was obtained 

I must begin by explaining that soon after my appointment as pathologist to St. Pete: s 
Hospitai in 1930, I was given custody of the Freyer Collection of Prostates, which for sore 
years had been stored in a cupboard below a book-case in the Board Room. In this 
cupboard there were also a few other precious trophies and a drawer containing sore 
20 or 30 urinary calculi reserved for postgraduate lectures. 

I consulted with Mr. Swift Joly, and when we began to sort out the Freyer Collection 
of Prostates we found a big jar containing a post-mortem specimen of a bladder, prostate 
and urethra, to which was attached a label marked with the initials “J. T.” “*Ah’’, said 
Mr. Joly with obvious delight, “John Thomas, the first patient on whom Freyer did his 
prostatectomy operation thirty years ago.” 

Mr. Joly explained that the patient had survived the operation for more than twelve 
years, and that Sir Peter Freyer had kept in touch with him regularly during this time by 
promising the relatives that they should be handsomely rewarded if, after the decease of 
John Thomas, a post-mortem examination could be performed and the pelvic organs 
retrieved. Mr. Joly thought that the patient had died in St. Pancras Infirmary just before 
the First World War. 


“oO 





Fic. 1.—Sir Peter Freyer. Fic. 2.—Organs from Freyer’s 
first prostatectomy case. 


This museum specimen marked “J. T.”” remained in my charge for the next twenty-six 
years, but I did nothing to substantiate Mr. Joly’s story until a few months ago, when it 
occurred to me that I might search through the hospital records to discover the name and 
initials of the patient on whom Freyer had performed his first prostatectomy operation, 
to see if they corresponded with the information given me by Mr. Joly. I did so, and am 
much indebted to the Records Clerk of St. Peter’s Hospital who eventually found the 
bound volume of notes of all cases under the care of Sir Peter Freyer. Therein we con- 
firmed the fact that in the month of December 1900 a patient named John Thomas, aged 
69, had been admitted for prostatic obstruction and had been treated surgically by Freyer. 
Here are two extracts from this patient’s notes. 
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EXTRACT FROM PATIENT’s Notes DATED DECEMBER 1900 
OPERATION (P. J. F.) GAs AND ETHER 


Suprapubic incisions: incision 
int.» mucous membrane of bladder Ofe tn. {0.5.3 vy 
on to right prostatic lobe: this ( Y) fa- he. : 
shelled out quite easily. Apparently hn iam pontre Poe ee eee ee | 
‘ a ¢ fi +. 4 - ks ad” $tselke | 
an adenomatous growth not very Andtte, att ee Sr ha Maks bhetied zZ 


—- +d 










hard—more elastic than doughy. = 

ers ; Saat ; t +. é wre 
Corresponding incision into muc- foesg . eee ® . 5: 
ous membrane over left lobe which 4## 4 4.7 = Shanks nw ay 

i = : 5 iia : “4 AEA oa 

was treated in the same way. This y eee ay 9s “ 4 
was smaller but apparently of a earns ~ If a, <f ahi 
exuctly the same consistency. **’ hmted 42 Ke Aarne 4 1, antes onlin, bd 


When the right lobe was removed if fmt O tyes Fes Dai Comitiiont , . 

and got out of the way a small Ay. 2 bu ow, levnmtd Sor f= and 
median lobe was felt about the .4.. 4 mesti.dte wn Mee sine ie Lye {> ein 
size of a marble; thiswas removed ¢ hte + Meat bias tan-r0ed ud Binh a co eet arn 2 
thirdly through the incision made de OE Ret | ay A: teawed Ot. (ea~heal 


for the right lobe. This also seemed - “oe 
to be identical in its feel and oo fee ents See 


consistency with the other two. 
° ° 29 Ae ch 
Double drain tube put in. cb 
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Fic. 3.—Extract from Operation Notes. 


PosT-OPERATION NOTES 
“Passed a// water natur- | babinas wis 
ally and quite dry since fe 


three weeks ree 
ee weeks and three } wi inl ho nally 





days after operation. . 

Holds his water two and we fone a7 Xn —= j 

a half hours. S beet ans 24 —~ hae,’ 
“Night two or three 

times. We 2a? are 


Had had ‘gout’ in 
ankles last week or two "te hw ae Saal Late ereak atodyg 
ago. 

“April22, 1912. Patient % ¥) 
writes (82 years of age): foribor Son pies ad ol hlhapleal emg 5 py 
‘I must Say I am per- fatty 24 eng afi ar one ‘ 
fectly right in my urinary ape 
organs and for which I Bb-ta1y. bes re sce: 
shall never be able to SAVE The Hubba gD dnth wubeatose 
thank you enough.’ te HI Leo . ore 


“April 1913. Died in 
the St. Pancras Infirm- Fic. 4.—Post-operation Notes. 


wry from heart disease. : ; ; 
he bladder and urethra preserved. (Vide specimen in St. Peter’s Hospital.)” 
The sequence of events, then, in this remarkable story is as follows: 


1900: Prostatectomy operation on John Thomas by Peter Freyer. 

1913: Death of John Thomas: post-mortem examination and removal of pelvic 
organs to Freyer Collection of Prostates at St. Peter’s. 

1930: Discovery by Mr. Joly of organs labelled “J. T.” 

1956: My confirmation of Mr. Joly’s story by finding notes of cases operated on 
by Freyer in 1900, fifty-six years previously. 

There has been much controversy concerning the question whether or not Freyer 
vas the first surgeon to carry out suprapubic prostatectomy successfully, but whatever 
iews may be held about this, no one will deny that by his teaching and example Freyer 
-ffected a great improvement in the surgical treatment of prostatic obstruction, and it 
was because of his pre-eminence in this field that he was chosen as the first President of the 
newly-formed Section of Urology in 1920. 
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Lorp HoORDER 


Sir Thomas Horder, later Lord Horder, was the second President of this Section. 

I have chosen a photograph of Horder as a young man because his interest in urolo y 
began early in his career: in fact, it might be said that it was the urinary system which 
provided him with the key to the citadel of fame! 

As a young physician he was called into consultation by the medical advisors to Ki: 
Edward VII, who was thought to have sugar in his urine. Horder found that the diagno 
of glycosuria was incorrect. Above the bed of the royal patient he had noticed a num! 
of botties of patent medicines, and among them a popular remedy against rheumatis» 
containing ingredients which he knew might give rise to a false positive reaction if | 
urine were tested for sugar by Fehling’s method, then in general use. His Majesty Kir; 
Edward VII was advised to abstain for a time from his patent medicines and the reduci::; 
substance in his urine promptly disappeared. 

In the early nineteen twenties Horder was one of a small group of physicians who 
attended the meetings of this Section regularly and took an active part in its discussions. 
He was the second member of the Section to contribute a paper to the “‘Proceedings”’. 

Horder’s attendance at our meetings, and especially his presence in the Presidenti«| 
Chair, provided an invaluable link with general medicine. In my view this was his speci! 
contribution to the developing life of our Section. Later on Horder became interested 
in SO many movements, institutions and organizations that his early contacts with uroloyy 
came to be overlooked, a fact on which Mr. Clifford Morson commented in a letter 
referring to Horder’s obituary notice in the British Medical Journal (August 20, 1955) 
Mr. Morson mentioned Horder’s share in the foundation of this Section, and added that 
even before this Section was formed Horder had expressed the view that the trend of * 
development of urology would not be exclusively surgical. 


in! Ee eee ee |) 





Fic. 5.—Lord Horder (as Sir Thomas Horder). Fic. 6.—Sir John Thomson-Walker. 


Sirk JOHN THOMSON-WALKER 

Sir John Thomson-Walker was the third President of the Section. 

After the death of Sir Peter Freyer in 1921, Thomson-Walker occupied a position of 
undisputed supremacy in the world of urology for more than fifteen years. This was 
due, not to any high degree of originality in his scientific or clinical work, but to the fact 
that he improved and perfected the conceptions of his predecessors, and seemed to 
introduce a quality of excellence into all that he said or did. 

I welcome the opportunity of recalling my impressions of Thomson-Walker because 
a year or two ago a urological surgeon at one of the big London teaching hospitals told 
me that he had referred to him in a lecture and found that even the registrars and assistants 
seemed to know very little about him. Yet it is less than twenty years since he died, and 
in his day his reputation was literally world-wide. 
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ir John Thomson-Walker, both in dress and manner, was always “‘the perfect gentleman”. 
He was tall and carried himself well. He was an upright man in every sense of the word, 
H: was self-confident without being proud. He was well aware of his authoritative position 
bu not in any way self-assertive. I remember a conversation during which reference 
wes made by a patient to the leading urological surgeon of the day in the United States. 
Thomson-Walker remarked at once: “Of course I know him well: he is my opposite 
nuinber in America.” It sounded as if the King of the Old World were paying homage 
to the King of the New World! 

Finally I must mention his industry and scholarship. I once asked him how he had 
managed in the midst of such a busy life to find time to keep himself up to date in pathology 
and other scientific subjects. He replied quite simply that his health had not been good and 
that he had not slept well at night, so had made a habit of doing an hour or two’s study 
each morning before breakfast. 


Sik WALTER LANGDON-BROWN 

Dr. Langdon-Brown, later to become Sir Walter Langdon-Brown, and Regius Professor 
of Medicine in the University of Cambridge, was the fourth President of this Section. 

Langdon-Brown’s presidency forged an invaluable link with scientific medicine and 
especially physiology. 

The breadth of his vision and the variety of his interests is shown by the fact that he 
was elected President at different times of no less than four Sections of the Royal Society 
of Medicine, namely Urology, Therapeutics, History of Medicine and Endocrinology. 

i met him first in 1929 in preparation for a combined discussion on urinary antiseptics 
between the Sections of Urology and Pathology. He was deputed to speak for the Section 
of Urology and I had been appointed in a similar way by the Section of Pathology. A few 
weeks before this meeting he invited me round one evening to his house in Cavendish 
Square so that we might agree on procedure. Naturally I was anxious to find out what 
he was going to say, and it transpired that he had the same attitude to me. But we soon 
came to terms. We both agreed that urinary antiseptics did no good anyhow! This, of 
course, was long before the days of sulphonamides or antibiotics: even before the days 
of the ketogenic diet. 

After this I met Sir Walter Langdon-Brown on many occasions and came to know him 
well and to respect him greatly. He was a charming host with a great knowledge of good 
food and good wine, and a vast fund of anecdotes. 


PHASE OF RESTRICTION OF MEMBERSHIP TO UROLOGICAL SURGEONS 

Sir Walter Langdon-Brown was President of this Section in the session 1923-24 and he 
was followed in succession by Mr. Cyril Nitch, Mr. Jocelyn Swan, Sir Girling Ball, 
Mr. Frank Kidd and Mr. Swift Joly. My impression is that during this period the control 
of the Section passed almost completely into the hands of urological surgeons. 

It was, of course, natural that at this time most of the active members of this Section 
should have been surgeons, because it is they who have developed this specialty and added 
to our knowledge of the subject; but if you recall what I said about the first officers and 
early Presidents you will realize that the founders of this Section had a broader conception 
of the general scope of urology and at first, chiefly owing to the influence of Horder and 
i_angdon-Brown, the medical aspects of urology were kept well to the fore. The attendance 
book shows that for the first four or five years of our existence a strong group of consulting 
vhysicians and a few pathologists attended the meetings of this Section regularly. Then 
ve passed into a phase when the activities of this Section appeared to be of interest only 
o urological surgeons: others ceased to attend. 

The gradual restriction of active membership of this Section to urological surgeons 
continued for a period of about twenty years, during which time physicians, radiologists 
ind pathologists rarely attended our meetings. I can remember when it seemed almost 
is if J were enjoying an unopposed practice in pathology within this Section, a state of 
affairs which was neither good for me nor for the Section! However during the last three 
or four years this has gradually been put right and we now have a strong group of younger 
pathologists taking an active share in the life of the Section, especially at the clinico- 
pathological meetings. 

Looking forward into the future, I venture to predict that the programme arranged for 
this Section in the coming session is likely to attract a more varied audience than in the past, 
and that it is not unlikely that an increasing number of physicians and even general 
practitioners may begin to return to the fold. 

The reason why I anticipate a “‘“come-back”’ of physicians is because some recent advances 
in urology have led to the discovery of hitherto undeveloped territories in medical know- 
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ledge where many others besides urologists may wish to stake out aclaim. A good exam ie 
is provided by cancer research. I will illustrate this by a recent personal experience. 

A few weeks ago I had to travel to Italy to attend a committee meeting of the Internatio al 
Union against Cancer, at which representatives were present from thirty or forty differ. at 
countries. We were a miscellaneous collection including University professors, wh« 2- 
time research workers, clinicians, pathologists and administrators. We met in the r w 
science buildings of the ancient university of Rome. The weather was very hot, the ager ja 
was long, and we made slow progress. Towards the end of the third day my thoug ts 
began to wander, and as I gazed absentmindedly at the distinguished company seated rou id 
the enormous table I began to ask myself which member of this international commit ze 
had contributed most to the advancement of our knowledge of cancer during the last fw 
years. This was not a difficult question to answer. My eye fell at once on a member 
of the delegation from the United States, a surgeon known to most of you, a urologist, 
Charles Huggins. His researches into the pathology and treatment of cancer of the prost:.te 
are amongst the most outstanding contributions to the cancer problem made in recent 
years, and, as you know, they already have far-reaching implications in relation to general 
medicine and especially endocrinology; and we owe all this to a practising urological surgeon. 

It is obvious that if discoveries such as these concerning the hormone control of cancer 
are being made by urologists, then it will not be long before the programme of the Section 
of Urology will be scanned with renewed interest by members of other Sections of this 
learned Society. For this reason we should be prepared for visitors and be ready to 
receive them. 

SUBSEQUENT PRESIDENTS 

Following Sir Walter Langdon-Brown there have been thirty-two Presidents of this 
Section, all of them surgeons. 

I wish I could say something about each of the remaining deceased Presidents, because 
I am sure that in his day each one made his own special contribution to the life of this 
Section. But I have time only to speak of two more, and have chosen Mr. J. Swift Joly 
and Sir Henry Wade. I do not suggest for a moment that these did more than others. 
I chose them chiefly because I knew them both intimately and also because one, Swift 
Joly, was a pure urologist, whereas Henry Wade was a general surgeon with a special 
interest in urology. 


Mr. J. Swirt Joty 


Mr. J. Swift Joly was the ninth President of this Section. 

Swift Joly will always be remembered chiefly because of his researches into the pathology 
of calculus disease of the urinary tract. This was the subject of his Presidential Address 
to this Section and the theme of his monumental work “Stone and Calculus Disease of the 
Urinary Organs”, published in 1929. 

After his appointment to the Staff of St. Peter’s, Joly confined his practice exclusively 
to urological surgery, but he had an immense store of learning in all sorts of subjects, was 
an entertaining conversationalist and possessed a quick Irish wit. 

Swift Joly accomplished a great deal but was never in a hurry. One of his peculiar 
mannerisms was always to sign his letters ““Yours in haste’, which was perhaps in keeping 
with his name “Swift” Joly though not in keeping with his behaviour: in fact, if one met 
him anywhere he always seemed to have time for a leisurely chat. He loved a joke, 
especially if there was something a trifle whimsical or quixotic about it. 

I have already mentioned that when I was appointed Pathologist to St. Peter’s Hospital 
I found a collection of urinary calculi which were used for lectures to post-graduate 
students. Swift Joly knew more about these than anyone else, so I asked him to select 
those which he thought should be analysed chemically. Amongst the collection was a 
peculiar brownish oval stone about two inches in diameter which Joly said had been used 
for many years for teaching purposes but he knew nothing about its origin, though he 
assumed it was a vesical calculus. ‘This stone’, he said, “‘must certainly be preserved’, 
so I made a preliminary analysis of scrapings from the surface, and was surprised to find 
that these did not show the presence of any oxalates, uric acid, urates, cystin, phosphates 
or carbonates. Swift Joly also was much mystified by this, so we decided to bisect the 
stone and to submit one-half to an expert for complete chemical identification. I ought 
at this point to mention that when the stone was bisected we both noticed that its structure 
was uniform throughout and that there was no obvious nucleus or lamination and there 
were no concentric rings. Therefore, we were not surprised when a few days later the 
report arrived to say that this was not a urinary calculus but simply a big lump of plaster 
of Paris, thinly coated with varnish. It is still in the Museum of St. Peter’s Hospital, now 
labelled “‘alleged calculus”. 
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Si. HENRY WADE 

sir Henry Wade occupied the Presidential Chair in the session 1937-1938, and was the 
fir.t urological consultant from North of the Tweed to be invited south for this purpose. 
He was the forerunner of other distinguished compatriots who are fortunately still with 
-_namely W. W. Galbraith, A. H. Jacobs and David Band. 

Henry Wade was a skilful surgeon but also a very sound pathologist, and it is to this 
side of his character that I wish to pay my tribute both as pupil and friend. 

it is now well known that operations which enucleate the prostate through its line of 
cleavage may result in the posterior lobe being left behind, though Sir Peter Freyer 
maintained at first that his operation removed the whole prostate gland. There was a good 
deal of controversy about this and Henry Wade became interested in the question during 
the two years at the beginning of his career when he worked in the Pathology Department 
of the Royal Infirmary at Edinburgh. It was natural therefore that when he subsequently 
came to London for postgraduate surgical experience he should visit St. Peter’s Hospital 
to see for himself what Freyer was doing. He did so, and some years later in a communi- 
cation to this Section he described how he had sat on a bench in the operating theatre at 
St. Peter’s and watched Freyer swiftiy and dextrously complete his prostate operation: 
after which Freyer brought the specimen across to where the visitors were sitting and 
demonstrated to his own satisfaction that he had removed the entire gland. 

But Henry Wade was unconvinced. 

Henry Wade returned to Edinburgh to study this question again. He cut whole sections 
of fifty operation specimens and made similar large slices through the prostatic bed from 
patients dying after prostatectomy operations. This left him in no doubt that the so- 
called hypertrophy of the prostate is in reality a limited hyperplasia of the more centrally 
placed prostatic glands. He proved that some of this may be left behind after enucleation. 

Perhaps at the time it may have appeared to some as if this were an academic question 
only, but Henry Wade saw that it might have a bearing on the whole problem of the 
regeneration of prostatic tissue and on the possible site of origin of prostatic carcinoma. 
Looking back now into the past, to the great services rendered to this Section by my 
predecessors, I should like to pay my special tribute of affection to this former President 
hailing from North of the Tweed for his outstanding contributions both to urology and. 


to pathology. 


us 


OTHER INFLUENCES BEHIND THE SCENES 


So far in this tour “‘behind the scenes” I have referred only to the influence of Presidents, 
but I can also recall many secretaries, councillors, editorial and library representatives and 
others who by their loyal service helped to build up this Section to the strong position 
in which it is to-day. Fortunately most of them are still with us and for that reason 
disqualified from further mention at present. 

Furthermore, to avoid any possible misunderstanding, I must explain that in this 
Presidential Address I have not attempted even to outline a serious history of this Section. 
All I have been trying to do so far is to entertain you with a gossipy sort of talk on some 
incidents behind the scenes, based on personal and accidental recollections. 


THE UROLOGICAL PATIENT 


In conclusion I am going to ask you to return to the back of the stage so that I may 
ntroduce to you a shadowy figure waiting for us unnoticed behind the scenes. This is. 
he urological patient! I am recaliing him now so that we may pay our tribute to him because: 
t is my firm conviction that the chief incentive to the foundation. of this Section was the: 
»ressing need of the urological patient. Moreover, all through the thirty-six years’ history 
f this Section this anonymous individual has played a more important part in the 
levelopment of urology than any President, Secretary, or Councillor. But for him we 
should not exist! In your name, as President of this Section, I now assure THE UNSEEN 
»ATIENT that he will not be forgotten at any of our meetings, and whether our talk be grave 
or gay it will always be on his behalf. 

We know, of course, that we come here to these meetings for many different reasons, 
such as to meet old friends, to enjoy each other’s company and to receive instruction and 
edification. But deeper down, perhaps subconsciously, we come for the same reasons 
which inspired the Founders and original members of this Section, namely because we know 
that here in the fresh invigorating atmosphere of the public forum, we can discuss the 
urological patient objectively, without so much as a passing thought for hospital estimates 
or priorities or any such thing. It is a fine tradition. We have inherited this freedom 
from our predecessors. We must preserve it, both on the stage and behind the scenes, and: 
hand it on unsullied to our successors. 
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THE following cases and specimens were shown: 

Tuberculous Sinus following Nephrectomy.—Mr. E. W. RICHES. 

Kidney with Double Pelvis Removed Ten Years after Transplantation of its Duplicatd 
Ureters, Because of Hydronephrosis in Upper Segment.—Mr. ARTHUR JACoBs. 

Caseous Tuberculosis in one Half of a Horseshoe Kidney.—Mr. J. H. CARVER. 

Nephrocalcinosis. ? Rein-en-Eponge.—Mr. D. INNES WILLIAMS. 

Granuloma of Kidney.—Mr. D. INNEs WILLIAMS and Dr. R. C. B. PuGu. 

Long-standing Vena Caval Obstruction and Hypernephroma.—Mr. J. C. ANGELL ({0r 
Mr. J. D. FERGUSSON). 

A Fluid Renal Opacity.—Mr. Marco CAINE. 

Vesicocolic Fistula due to Diverticulitis——Mr. N. SLADE (for Mr. ASHTON MILLER). 

Bladder Stone with Glass Nucleus.—Mr. ALEX E. ROCHE. 

Torsion Testis.—Mr. N. SLADE (for Mr. A. WILFRID ADAMs). 

Tumour of Testicle—for Diagnosis.—Mr. DAvip WALLACE. 

Carcinoma of the Urethra, Two Cases.—Mr. C. WicGisHorr (for Mr. A. W. BADENOCH). 

Ectopic Ureter Draining into Vagina with Hypoplasia of Corresponding Kidney.—Mr. A. (.. 
ELLERKER. 


[January 24, 1957] 


Ten-year Follow-up of Cases of Adenocarcinoma of the Kidney 
By A. C. THACKRAY, M.A., M.D. 


ABoutT ten years ago Mr. Griffiths and I analysed a series of cases of carcinoma of the 
kidney which had been seen at the Middlesex Hospital and associated wartime Sector 
hospitals during the preceding thirteen years (Griffiths and Thackray, 1949). We excluded 
from our series the transitional and squamous cell carcinomas arising in the renal pelvis and 
calyces, and carcinoma of the kidney as used here refers only to tumours arising from the 
renal tubules. The survival figures, as far as we could estimate them at that time, were as 
shown in Table I. We were agreeably surprised by these figures, the percentages surviving 


TABLE I.—SURVIVAL RATE OF NEPHRECTOMY TABLE I].—-PERCENTAGE SURVIVING 
CASES Years since nephrectomy 
Years since nephrectomy One Three Five’ Ten 
One Three Five Ten Preliminary figures 72 58 48 20 

Number surviving 44 24 16 4 Final figures .. 66 53 39 24 

Possible survivors 57 43 34 19 

Percentage surviv- 

ing 7 ery 56 47 21 


one, three, five and ten years being 77, 56, 47 and 21, which compare favourably with 
Priestley’s three, five and ten year percentage survivals of 48, 38 and 27 for a large series of 
cases from the Mayo Clinic (Priestley, 1939). The number of survivors falls steadily from 
the time of operation to the ten-year limit of follow-up, with about a quarter of all patients 
dead within the year and about a quarter still alive at ten years. This great variation in 
survival time is well known; one patient may die with widespread secondaries after a few 
months, another may die with similar metastases after the lapse of several years, whilst 
occasionally apparent cures are seen. In our review of these cases we sought an explanation 
of these wide variations in survival and paid particular attention to any factors which we 
thought might influence the prognosis. We wanted to include as many cases as possible, 
particularly as the significance of the various factors considered had to be tested by reference 
to the follow-up figures, and therefore included all patients operated upon up to the time of 
writing. Consequently for the five-year follow-up little over half the cases were available for 
consideration, shown in Table I as possible survivors, and comparatively few for the ten-year 
figures. This survey of the ten-year follow-up series of cases is a review of the results of 
surgical treatment of carcinoma of the kidney. We should remind ourselves that only 
between two-thirds and three-quarters of all cases are in fact operated upon. Of the 80 
cases in our series in which surgery was considered, only 60 were operable, an inoperability 
rate of 25°%, quite comparable with the 28% given in the very large-scale study of these 
tumours at the B.A.U.S. meeting in Glasgow in 1951 (Riches, Griffiths and Thackray, 1951). 
Furthermore, patients are seen in the post-mortem room from time to time who have died 
from the effects of such carcinomas and in whom the diagnosis was never made during life. 
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he pathological section of our investigation was confined to those cases, 40 in number, 
fo: which microscopic sections of the tumours were available as well as the actual operation 
sp.cimens or adequate descriptions of them. For this group the preliminary survival 
pe centages are shown in Table II compared with the final percentages based on latest 
reports. At the time of our previous paper (1949) one or two of the cases included had 
been operated upon less than a year before whilst two other cases who had already survived 
fi. years could not be traced in the recent round-up and have had to be omitted from these 
figures. One had returned to his native Poland and we are still hoping for news of him. 
These changes have reduced the one-year survivals from 72% to 66%. 


The pathological factors which may bear on the prognosis.—The prognosis for a patient 
from whom a malignant tumour has been surgically removed depends on whether the 
primary growth has been removed entire, on whether any metastases are already present, 
and, if so, how rapidly they will develop and prove fatal. From an examination of the 
removed tumour-bearing kidney we might hope to decide whether there was direct extension 
into surrounding tissues which were not removed, but it is difficult to assess this point 
retrospectively on the preserved specimen, and though the pathological reports may mention 
tumour reaching the surface of the kidney they rarely hint at whether the tumour extended 
to the limit of the perinephric fat removed. But from the fact of local recurrence being 
recorded in 9 of our 38 cases, we may take it that the primary growth is not always completely 
removed. 

Features suggesting the likelihood of metastasis having already occurred are of obvious 
importance, presuming that no secondaries are clinically detectable at the time of operation. 
The size of the primary tumour might be expected to indicate the likelihood of metastases 
being present, but is, in fact, a very poor prognostic guide. Dividing these 38 tumours into 
equal numbers above and below the average of 3 in. diameter showed relatively little difference 
in survival rate. The same, incidentally, goes for the length of history. The patient who 
has survived the longest so far in our series, twenty years, had a three-year history and a 
tumour larger than the average; on the contrary, a patient who presented with paraplegia 
was found at post-mortem to have a circumscribed kidney tumour only 2 in. across, with no 
length of history as far as the urinary system was concerned, his only symptoms having been 
due to spine secondaries. From the size point of view the only patients who seem to do 
unusually well are those in whom small tumours are unexpectedly found in a kidney removed 
for some other condition, such as stone. 

The regional lymph glands are removed together with the primary growth in operations 
for carcinoma in some situations such as the breast or bowel. A most important factor in 
the prognosis of a patient with breast cancer is whether the axillary glands are invaded. 
Our President’s investigations into the significance of the lymphatic spread of bowel cancer 
are among the classics of pathology. Although the near-by lymph nodes may well be invaded 
in renal cancer they are not systematically removed. They were noted as involved and 
samples were sectioned in 6 of our cases, to which reference will be made later, but in the 
great majority of cases there was no mention of their condition and no conclusions can be 
drawn as to their significance in prognosis. 

The renal tubules from which our tumours arise depend for their normal function on a 
sopious blood supply, and the corresponding tumours seem to induce the formation of 
numerous and large vascular channels as they grow. The growth often invades these 
vascular sinuses and extends along them towards the main renal vein, eventually filling, 
jlocking and distending it. The invading growth, often with a good deal of adherent 
thrombus, may extend out into the vena cava and may obstruct that vessel. Portions of 
the mass are liable to break off and lead to pulmonary embolism, sometimes during nephrec- 
tomy. The presence of tumour within the renal vein adversely affects the prognosis as 
shown in Table III. Note that despite invasion of the renal vein some cases still survive 


TABLE III.—PERCENTAGE SURVIVING TABLE IV.—PERCENTAGE SURVIVING 
Years since nephrectomy Years since nephrectomy 
One Three Five Ten Grade One Three Five Ten 
Vein free 63% .. 79 62 46 33 I 100 92 75 42 
Vein invaded 37% 43 36 14 7 II 66 40 27 20 
lll 27 27 9 9 


five and even ten years. Where there was no mention of the state of the vein in the notes it 
was counted as free, so that the 37° incidence of renal invasion is a minimal figure. 


Histological assessment of malignancy. 


From the renal tubules two common types of tumour arise. Firstly, the well-known 
“thypernephroma” with its characteristic naked-eye appearance—golden areas and areas 
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of hemorrhage—is composed of cells which are arranged in some semblance of tubules, | ie 
cells themselves being characteristically clear in the ordinary histological section since : ie 
lipoid and glycogen which they contain during life is dissolved out in the preparation >f 
a paraffin section. This type is sometimes known as a clear cell carcinoma. 

The second type is a papillary cystadenocarcinoma, which is composed of numerous cy ts 
packed with cauliflower-like processes projecting from their walls. Though papillary in 
arrangement this tumour is unrelated to, though occasionally confused with, papill: -y 
growths of the transitional epithelium of the calyces or pelvis. These two types of tum¢ ur 
differ somewhat in behaviour, the hypernephroma having a greater propensity for blood 
spread with secondaries in the lung and often bones, and the papillary cystadenocarcinon 4, 
which sometimes presents as multiple foci in the kidney, more often involving lymph no«es 
and liver. Despite these differences we found no significant difference in the overall survis 1 
rates for the two types. 

In our original study, undoubtedly the single pathological feature of greatest prognosiic 
significance proved to be the histological grade of malignancy. While Mr. Griffiths was 
extracting details from the patients’ notes I settled down with the 40 sections and graded 
them. In grading a tumour the following points are considered: (1) The degree of differ- 
entiation or the extent to which the tumour cells are arranged either as tubules or-in papillary 
cystic formation, the two types of tumour just described being considered together for the 
purpose of grading; the better the differentiation the lower the malignancy. (2) The 
uniformity or otherwise of the tumour cells; the greater the variation in size and staining the 
higher the malignancy. (3) The frequency of mitoses and hyperchromatic nuclei, features 
suggesting rapid growth. Taking all these points into consideration we arranged the tumours 
into three grades, Grade I tumours of low malignancy, Grade II of average and Grade III 
of high malignancy. There is no hard and fast dividing line between the grades which 
merge imperceptibly into one another, and there is no reason why we should choose three 
grades rather than four or two except convenience. The other point to stress is that the 
grade is a feature of the microscopic appearance of the tumour and no other factors such 
as size or presence of metastases are taken into consideration when grading. 

Having graded our 40 tumours we correlated them with the follow-up details and found 
a quite satisfactory degree of agreement. Now that the cases, or 38 of them, have been 
followed up for the ten-year period the actual percentages have altered a little but the agree- 
ment remains good (Table IV). The percentage surviving falls steadily through the years in 
each grade and also falls steadily from Grade I to Grade III in each year. Of the group of 
11 Grade III cases only 3 survived one year and there were no deaths between one and three 
years; one of the 11 survived five years and was still alive at ten years. 

It is probably easier to picture the fate of these various patients by recording their years 
of post-operative survival (Fig. 1). The years after operation are marked out along the 
bottom, and lines, each representing a patient, run varying distances towards the right, 
corresponding to the number of years survived. With the exception of the 9 patients still 
alive at ten years the lifelines are terminated by a short vertical stroke indicating death. The 
area of black representing the sum of the years lived by the Grade I cases is strikingly larger 
than the black area for the Grade III cases, with the Grade II area of intermediate size. The 
survivors at ten years are | Grade III, 3 Grade II and 5 Grade I. Down the left side are a 
series of discs opposite the patients whose renal veins were invaded by tumour. There are 
only 3 of these in Grade I, 5 in Grade II and 6 in Grade III. Notice that the survival of the 
3 Grade I cases with venous involvement, three, seven and over ten years, is considerably 
longer on the average than the Grade III vein-free cases. 

The Grade III tumours grow quickly, invade the vein and infiltrate the surroundings, 
sometimes with quite short histories. With rare exceptions metastasis has occurred and 
secondaries are developing, even with quite small primaries, by the time they are operated 
upon. Death usually occurs within a year or two. At the very bottom of Fig. 1 we have 
a line reaching to the limit, a woman who had an undoubtedly Grade III tumour removed 
fifteen years ago and is alive and well to-day, without the help of radiotherapy before or 
after the operation. Either the tumour was removed before metastasis had occurred or she 
had well developed those powers of resistance to malignant tumour cells of which we know 
little or nothing. 3 of the Grade III cases with venous involvement also had invaded lymph 
nodes present, and of that trio the longest survival was six months. 

The Grade II cases of average malignancy are more variable. 3 lived to ten years and 2, 
both with veins invaded, died within a week or two of operation. One of these was an old 
lady, then aged 70, who was strongly suspected of having a renal tumour but was not 
thought fit for operation. She returned seven years later with clot retention. This time her 
kidney tumour was removed but she died of coronary disease a week later. 

The lines for the Grade I patients all extend at least two years, even those with venous 
involvement. Among them is a case where many invaded lymph nodes were seen when the 
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Fic. 1.—Post-operative survival in years. 





kidney was removed, one being taken for section. Without further treatment she lived 
seven and a half years. Seeing how many of these Grade I lines reach to the ten-year limit 
and having seen how very regular was the histological appearance of some of the examples 
| showed you earlier, you may be forgiven for suspecting that the good results in Grade I are 
due to my having mixed in a number of simple adenomas with the low-grade carcinomas. 
| will admit that one of these cases was originally diagnosed as an adenoma, the shortest of 
the lines, for she died two years later from secondaries. The tumour was very large, 
measuring 8 in. x7 in. 3 in., so there may have been more malignant areas present. It is 
a rare type not corresponding to either of the two common types I mentioned; the tubules 
are very reminiscent of collecting tubules. 

To counteract any tendency to suspect that there are some adenomas in the Grade I 
group, I have gone outside the limits of my title. This time the follow-up has been extended 
to fifteen years, and 3 of the ten-year survivors have died of recurrence at 14 years (Fig. 2). 


GRADE I CARCINOMA OF KIDNEY 
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Fic. 2.—Post-operative survival in years. 


One of these was a patient of Sir Gordon Gordon-Taylor’s who had such striking invasion 
of the renal vein that a painting of the specimen was done. In these 3 cases it was noticeable 
that the eventual development of the metastases, which must have been present all along, 
corresponded with the onset of other forms of ill-health possibly lowering the powers of 
resistance; in one case genito-urinary tuberculosis, in another hypertensive heart failure. 
Only 2 of this group of low-grade tumours are still living; one at a mere ten years and the 
other at twenty years. She had been troubled by a lump in her side for three years; the 
X-ray suggested a calcified mesenteric cyst but it proved to be a renal tumour. She has 
survived twenty years. Perhaps it was an adenoma. But we must be patient. At our 


last meeting a man was mentioned who at the age of 55 in 1929 had had a kidney tumour 
removed by Sir Gordon Gordon-Taylor after six months’ hematuria. He next appeared 
many years later at St. Bartholomew’s with a large solitary secondary in his clavicle, which 
was removed, twenty-four years after the original nephrectomy, when he was 79 years of age. 
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Grade I tumours, then, are slow growing, more or less circumscribed with no grat 
tendency to massive invasion of the vein. Symptoms quite often are of long duration ; 1d 
tumours large when removed. They have nearly always metastasized, but the seconda es 
develop slowly and patients survive several years. 

Thus we set out to see whether the pathological examination of the excised tumc ir- 
bearing kidney would help in prognosis, and suggested that what was required was sc ne 
indication whether metastasis had already occurred and if so how long the seconda’ ‘es 
would take to develop and prove fatal. 

It appears that metastases are, unfortunately, very often present at the time of nephrecto: .y, 
particularly if the renal vein is invaded and the tumour is of high grade; and that the t:.ne 
the metastases take to develop and kill depends largely on the grade of malignancy. 

By taking both the state of the vein and the grade of malignancy into consideration ‘ve 
can divide the cases into six categories, the survival rates for the best and worst of these be' 1g 
contrasted in Table V._ These are, of course, only very rough guides to prognosis, to which 


TABLE V.—PERCENTAGE SURVIVING 
Years since nephrectomy 
One Three Five’ Ten 
Grade I Vein free 100 87 75 50 


Grade III Vein in- 
vaded .. 17 17 0 0 


exceptions occur; we have no control, for example, over deaths from other causes, whilst 
in a Grade III tumour whether or not metastasis has occurred before operation will make the 
difference between death in a year or so and a normal span of life. 


REFERENCES 
GrirrFitus, I. H., and THACKRAY, A. C. (1949) Brit. J. Urol., 21, 128. 
Prigst.ey, J. T. (1939) J. Amer. med. Ass., 113, 902. 
Ricues, E. W., GrirFitus, I. H., and THACKRAY, A. C. (1951) Brit. J. Urol., 23, 297. 


Mr. E. W. Riches said that Dr. Thackray had given the ten-year survival figures collected from 
all the surgeons at the Middlesex Hospital over a long period of years. On a less ambitious scale 
Mr. Riches had been through his own personal series in order to ‘determine the five- -year survival. 
Out of 60 patients there were 42 operated upon five years or more ago, and of these 22 (52%) had 
actually survived for five years. 17 were in Grade I with 12 survivors (71 °%); 16 were in Grade I! 
with 8 survivors (50°); 9 were in Grade III with 2 survivors (22°). In the large B.A.U:S. series, 
reported in 1951 (Riches, Griffiths and Thackray) the 5-year survival of all cases was about 33%: 
and figures were given to show how the prognosis became worse as the histological grade of 
malignancy became higher. 

Another important factor in prognosis was invasion of the renal vein by growth, and in th« 
previous series this had occurred in 29%. There was some correlation between histological grade 
and vein invasion for the vein was involved in 19°% of Grade I cases, 28° of Grade II, and 48°, 
of Grade III. In his own series the vein was involved in 15 out of 60 cases (25°). Of the possible 
five-year survivors 15 had involvement of the vein, and only 5 actually lived for five years. 

There were bound to be anomalies in any attempt to assess prognosis, and it was only possible 
to give a general idea of what might happen to any particular patient; for example there was one 
man of 60 who had a Grade III tumour with involvement of the vein and invasion of the perinephric 
fat, who was alive and well eight years later. There were two others with Grade II tumours and 
involvement of the vein who were alive and well five and ten years respectively after operation; in 
their cases the tumours had been fixed, and they were each given a course of X-ray therapy before 
operation; he felt that this had been an influence in their survival. Wells (1954) had expressed 
a preference for pre-operative rather than post-operative irradiation; it was in the high-grade 
tumours with venous involvement that X-ray treatment had its best effect, and it was a pity that 
the grade and the state of the vein could not be known beforehand. Pre-operative X-ray treatment 
should certainly be given if there was any evidence of local fixity of the tumour. There were other 
factors affecting prognosis apart from the general condition and age of the patient. Invasion of 
lymph nodes was obviously an adverse factor, but it was remarkable how well they responded to 
post-operative X-ray treatment in some cases. The presence of a distant metastasis was evidence 
that blood-borne spread had occurred, but sometimes such a secondary deposit was single and 
isolated and occasionally it was amenable to surgical excision with the possibility of prolonged 
survival. There was little doubt, however, that the histological grade was the most important 
single factor in prognosis. 


REFERENCES 
RicuHes, E. W., GrirritHs, I. H., and THACKRAY, A. C. (1951) Brit. J. Urol., 23, 297. 
WELLS, C. A. (1954) Brit. J. Urcl., 26, 324. 
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Professor L. N. Pyrah referred to the question of whether the grade of tumour was consistently 
the «ame in all parts of the tumour and also in the metastases; or, alternatively, if some tumours 
presented the microscopic picture of more than one grade? Every surgeon operating on large 
nuribers of kidneys must have encountered the small to medium-size yellow cortical tumour which 
the pathologist sometimes reports as an active adenoma, or a low-grade hypernephroma, or even 
a latent carcinoma of the kidney. 
we accepted the fact that these cases were latent carcinomata or latent hypernephromata and 
included them in a series, it would weight the prognosis of the lower-grade tumours favourably; the 
rea! explanation might, however, be due to a marked difference in the biological behaviour of these 
latent cases from that of a definite kidney carcinoma. Was it possible to differentiate these two 
kinds from the pathological sections? 

There was the possibility of removing isolated metastases resulting from a primary hypernephroma 
of the kidney, sometimes, in fact, before the primary tumour was clinically recognizable. The 
speaker had had one case in which the leg was amputated for a malignant growth which turned out 
to be a secondary to a hypernephroma; the left kidney containing the primary hypernephroma was 
subsequently removed and so far the patient was well. Another patient with a medium-sized 
hypernephroma of the right kidney was treated by nephrectomy; seven years later he was successfully 
operated on for a cerebral metastasis and he died after a further two years from a metastasis in 


the remaining kidney. 


~ 


Professor D. F. Cappell asked about the foam cells shown in the papillary tumour of the renal 
cortex. He had seen other examples of this condition, heavily laden with foam cells and he wondered 
why these tumours collected foam cells within their stroma. Pathologists were interested in 
cholesterol in a variety of conditions. That these tumours have such striking collections of lipoid 
cells in the stroma might indicate that the renal cells from which one assumed they were derived 
had some definite function in this respect. 

Secondly, he was much struck with the confirmation of what was precisely his own experience, 
viz. that it was impossible to give an accurate prognosis in the individual case. The tumour which 
was called Grade I was, on the average, more likely to have a good prognosis or to survive longer, 
but it was unsafe in any particular case to give a prognosis on the basis of involvement of renal veins. 

Pathologists should endeavour to grade their tumours so that an accurate comparison could be 
made between one centre and another. Before that could be done, however, for the results to be 
worth-while there must be some agreed uniform standardization. Thanks to Dr. Cuthbert Dukes 
this had been done with bladder tumours, and there should be agreed standard criteria by which 
renal tumours would be graded on their histology. 


Mr. Wilfrid Adams hoped a word could be said about dormancy in this sense: did we assume that 
a single Grawitz cell or microscopic clump, via the lung, seeded itself or was it the sole survivor of 
myriads? What factors in the patient explained the distinctive very late solitary metastasis of this 
nephroma? He wondered if Dr. Thackray could define the meaning of the old discarded term 


“hypernephroma”’. 


Mr. A. W. Badenoch mentioned a male of 79 who was referred to the X-ray department at 
St. Bartholomew’s Hospital by Mr. R. S. Murley with a large tumour in the right clavicular region 
which on biopsy was found to be an adenocarcinoma of the kidney. The right kidney had 
been removed twenty-four years before by Sir Gordon Gordon-Taylor, a retrograde pyelogram 
on the left kidney was quite normal. 

X-ray therapy was non-effective. Mr. Murley removed the metastasis and the patient lived 
for ten months. This was the longest interval he knew between the removal of a renal adeno- 
carcinoma and the development of a secondary. He had a man in his ward now who had the 
1\th left rib with a tumour removed at the Brompton Hospital in November 1952. Histologically 
the tumour was an adenocarcinoma of the kidney. On investigation a small filling defect caused 
by a tumour in the upper pole of the right kidney was revealed and a nephrectomy was performed 
in January 1953. 

He remained perfectly well up to three months ago, when he developed backache due to a 
p etastasis of the Sth lumbar vertebra, i.e. three years after removal of the secondary and primary 
erowths. 

If the spread of the tumour were assessed in conjunction with the histological grade one would 

rrive at a more accurate prognosis. Mr. Badenoch thought that if at operation it seemed that 
tae whole of the tumour had not been removed, X-ray therapy should be given but prophylactic 

radiation, other than to the renal fossa, did not seem practical. 


Dr. Thackray, in reply, said that Professor Pyrah had asked whether the grading held good in 
ll parts of the tumour. In a small percentage of cases there was a sharp difference in the grading 
) different areas of the growth; a careful look at the cut surface of the tumour might show well- 
efined and apparently encapsuled areas and other regions where the growth was obviously 
ifiltrative. He had slides of tumours which were low-grade in part and elsewhere high-grade. 


he various grades of carcinoma merged into one another, Grade I carcinoma would merge into 
idenoma and the histological distinction between the two might be very difficult to make. A series 
f very small tumours discovered unexpectedly in kidneys removed for other reasons was being 
ollowed up. Certainly, in the literature, one or two large adenomas had been reported with the 
emark that the patient was well a year or two later. The report would have been of much greater 


value if it had waited twenty years. 
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He had no personal experience of secondaries being removed from the lungs and elsewh re. 
In reply to Professor Cappell, papillary cystic growths often had a good deal of hemorrhage to 
the lumen, and the epithelial cells contained hemosiderin. Though lipoid was often noted wi jin 
the papillary processes he had no information about the mechanism by which it got there. 

He agreed that it was very rash to give a definite prognosis in these cases, and could giv. no 
reason why groups of tumour cells should remain dormant in various sites for long periods. In 
reply to Mr. Wilfrid Adams he said that the term “hypernephroma’”’ was much easier than “‘adc jo- 
carcinoma of the renal parenchyma”. He hoped that they would get used to the term w! ‘ch 
Mr. Adams had suggested—‘‘nephroma”’. The tumour was composed of renal epithelial cells ; nd 
was comparable with hepatoma in the liver. 


The Aberrant Renal Artery [Synopsis] 
By F. T. Graves, M.S., F.R.C.S. 


IN 1953 the anatomy of the human intrarenal arteries was investigated in order to discover 
whether there was a constant pattern of these vessels. The arteries of post-mortem specimens 
were injected with a resin-which subsequently solidified; the organic material was then 
removed by corrosion. The investigation showed that the distribution of the arteries within 
the kidney substance is constant and that upon this arterial basis the organ is divisible into 
five segments. It was also shown that there is no collateral circulation between these segments, 

Although the initial work was done mainly as an aid to renal surgery, at the same time 
a study was made of the arteries of the renal pedicle, particularly those said to be “‘aberrant” 
arteries. Hitherto, a popular view has been that normally the kidney is supplied by a single 
renal artery which enters the hilum and that any additional artery entering the organ at one 
or other pole is necessarily an extra and aberrant source of supply to that provided by the 
main stem artery. 

The investigation has included a study of more than seventy casts and sixty arteriograms. 
It has been found that in those cases where the main stem of the renal artery divides into 
the intrarenal arteries at the hilum, that is the “‘normal” arrangement, the artery to the 
lower segment frequently takes its origin from the main stem at a point more proximal than 
do any of the others. It was also found that when the renal pedicle consisted of more than 
one artery, the additional artery was one of the segmental arteries, most often to the apical 
or lower segments, whose origin was more proximal than usual. 

The variations of the intrarenal arteries have been classified into Groups and Types 
(Graves, 1954, 1956): 





Artery Variations in the “normal” Variations presenting as ‘“‘aberrants”’ : 
(division at the hilum) At the hilum In the pedicle From the aorta 
Main stem a os Early origin of Separate origin 
divisions of divisions 
Apical segment Types 1, 2 and 4 _— Type Illa Types III b, c, 
and d 
Lower segment Type A arranged with other Group 1 with Type B Types C, D, E. 
anterior segment arteries as long lower and F 
in Groups 1, 2, and 3 segment artery 


This table has been made for clarity and convenience. There is, in fact, no real difference 
between the variations of the so-called ‘normal kidney” and those of the apparently grossly 
abnormal kidney with four ‘‘aberrant” arteries. If the arteries of the renal pedicle are 
examined in conjunction with the intrarenal arteries and not as separate entities, then it 
becomes evident that the so-called aberrant or accessory arteries are really normal segmental 
arteries whose origin is more proximal than usual. This proximal origination accounts for 
many of the cases of multiple or “supernumerary” arteries of the renal pedicle. 

Like the normal segments of the kidney, the segments supplied by “‘aberrant” arteries have 
no collateral circulation between their areas, so that ligation of such a vessel will result in 
necrosis of the area supplied. 

Study of the embryology of the renal arteries as described by Felix (1912) provides an 
explanation for the variations of the segmental arteries. It is probable that those intrarenal 
arteries which have a proximal origin at the hilum or from the pedicle are the result of 
variation in the degeneration of the rete arteriosum urogenitale, whilst those which arise 
from the aorta are persistent mesonephric arteries. 

In order to provide a clearer nomenclature, it is suggested that the “‘aberrant” artery in 
question should be given its name and type, as, for instance ‘“‘The Lower Segment (aortic) 
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Art ry,” and that the words “aberrant” and “accessory” should be avoided, as they have 
litt anatomical, surgical or descriptive value. 
For further details and illustrations of “Aberrant Arteries” see Graves (1956). 


REFERENCES 
F. Lx, W. (1912) In: Human Embryology. Edited by Keibel and Mall. Philadelphia; 2, 822. 


Graves, F. T. (1954) Brit. J. Surg., 42, 132. 
—— (1956) J. Anat., Lond., 90, 553. 


Mr. E. W. Riches wondered how many times Mr. Graves had seen infarction after the lower 
polar artery had been divided. He thought that it must occur but presumably if there was no 
infection it did not matter. The only relevant specimen of which he knew was that illustrated by 
Bali and Evans (1932) of a septic infarction following ligation of a lower polar artery. It was easy 
to remove a constriction at the pelvi-ureteric junction by dividing the artery which appeared to 
produce it, whether it was the initial cause of the hydronephrosis or only a secondary factor, and 
they all had patients in whom the hydronephrosis had apparently been cured in this way. Since 
Mr. Graves had drawn attention to the distribution of the renal arteries he had been reluctant to 
divide an artery to the lower pole unless he was going to remove that pole at the same time. In 
doing a partial nephrectomy it might be possible to cut off the blood supply of the part one wished 
to resect by ligating the corresponding segmental artery; this might be safe for the apical or the 
inferior segmental artery but not for the posterior branch which supplied a large area of the upper 
and middle segments. 

He was a little worried over the term “aberrant” or “accessory” artery which had been in 
use for such a long time; perhaps it should be called an “anomalous artery”. If an aberrant 
artery was one which had an abnormal origin or entered the kidney in an abnormal position there 
were very few aberrant arteries connected with hydronephrosis; more often it was the inferior 


segmental artery which was involved. 
REFERENCE 
Bat, W. G., and Evans, G. (1932) Diseases of the Kidney. London. 


Mr. H. K. Vernon said that he agreed with Mr. Riches that if a polar artery were divided, an 
area of infarction occurred, but it did not matter. In a case of obstruction of the ureter by a lower 
pole artery, it was not stressed sufficiently that the obstruction was not at the uretero-pelvic 
junction. The obstruction occurred a little below the pelvi-ureteric junction, and the ureter was 
dilated between the latter and the obstruction. He had found that simple division and ligation of 
the artery was sufficient to relieve the basic symptoms and, in many cases, improve the hydronephrosis. 


Mr. Wilfrid Adams described a case where five separate arteries supplied a little hypoplastic kidney 
in a woman of 80 years. It seemed to him to corroborate Mr. Graves’ explanation of the normally 
developed system of segmental arteries in the ordinary mature kidney. 

With regard to the aberrant artery he thought it explained the hydronephrosis in a substantial 
number of cases. There might be neuropathy in some, intrinsic pyelo-ureteric obstruction in 
others, but the mere division of the artery might cure. Division of the artery in a girl of 4 with a 
large hydronephrosis had allowed the pent-up urine to rush down the ureter, like water over a dam; 
it was most spectacular. 

Another interesting point was the question of its influence as an end artery on the subsequent 
anatomy of the kidney. Certainly in this patient, twenty years later, the girl was normal and the pyelo- 
graphic pattern perfectly symmetrical on the two sides! Was it really a terminal artery? Mr. Graves 
might have an explanation in the arteriolar network of Felix; if that were so, surely there would 
be dilatation of some of the tributaries. Mr. Graves did not say whether by his solvent there might 
be breaking off of the ulterior branches, in which case some of the network of the anastomosis 
might have preserved the lower pole thus explaining why there was no corresponding atrophy. 
it might also explain those cases of partial nephrectomy where ligation of the inferior segmental 
artery was still followed by bleeding which did not seem to harmonize with the segmental distribution 


‘vhich Mr. Graves had mentioned. 


Mr. Toby Levitt referred to the associated distribution of the gonadal and adrenal vessels which 
ere shown to be derived from the renal artery. He wondered whether Mr. Graves had had the 
~pportunity of studying the co-ordination between the adrenal and gonadal complexes and the 
enal complex? It would be interesting from the surgical angle if he could institute an inquiry 
nto the proportion of the blood supplied by the renal pedicle to the adrenals and the gonads. 

A practical point was to what extent, in carrying out a nephrectomy, these rather important and 
iseful structures were damaged. Could it be that nature in duplicating these organs had anticipated 


he possibility of surgical or other intervention? 
Dr. C. G. Whiteside said that he had had some suspicion that the aberrant vessel was part of the 


normal tree. In the angiographic literature it was pointed out that where the renal pelvis was 
divided or doubled, an aberrant artery was very common. At the beginning of his series he thought 


it was true that a large number of cases of divided pelvis or double pelvis appeared to show 
aberrant arteries. From recent studies, however, he had had doubt about this because he had had 


several cases of double pelvis with only a single artery. 
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Mr. Graves, replying to the discussion, said that he would like to make two points clear. F st, 
that the work which he had described had been done entirely in the laboratory; the facts coul 
checked by examination of the casts (a number of casts were demonstrated at the meeting) anc ‘he 
arteriograms which had been made to supplement and confirm the evidence obtained from the 
casts. Secondly, his paper was concerned only with the anatomy of the aberrant renal arte es, 
and he had not intended to raise or discuss the subject of hydronephrosis. 

From the evidence produced by his experimental work, he was sure that if a segmental ar ery 
was ligated or divided then the area supplied by that artery would become ischemic. He felt «at 
it was unwise to leave ischemic tissue present in the body and particularly in the kidney. 

A surgeon had once told him that on one occasion when he had compressed a segmental ar ery 
at operation the area of the kidney involved had not changed colour as was usual, and he had as. ed 
for a possible explanation. Mr. Graves had suggested that this failure to change colour migh! be 
due to one of three causes: either the surgeon had not compressed the vessel for long enough or !.ad 
compressed it incompletely; or, the lack of cyanosis might be due to a high oxygen content of ‘he 
venous blood in the area. In the latter case, the venous blood in the area would continue to 
circulate to some extent, even after compression of the segmental artery, because unlike the arte: ial 
system, there was no segmental arrangement of the intrarenal veins which had a free anastom: sis 
throughout the entire kidney. This free anastomosis probably accounted for the bleeding friim 
the cut surface of the kidney which had been noted by Mr. Wilfrid Adams, after ligation of the 
segmental artery. 

Mr. Graves then defended his own suggestion that the name “aberrant” should be avoided. 
The names “aberrant” and “accessory” were so often used loosely and implied an extra blood 
supply, which was not present. The word “aberrant” meant “‘wandering from its normal course” 
Scientifically this was not applicable as the artery was a normal segmental vessel which had retained 
its embryonic origin and furthermore, rather than being a vessel which had grown out abnormally, 
was a mesonephric artery which had not faded away. Finally, if an artery was in fact the lower segm« at 
artery, why not say so? It would make for a clearer understanding in publications and discussions. 

In answer to Dr. Whiteside’s question, Mr. Graves said that he had had no specimens in which 
the pelvis or ureter had been duplicated. He was at the moment trying to collect material to study 
the blood supply in cases such as these. 

In answer to a Member’s question, he said that the blood supply to the renal pelvis had been 
described by Douville and Holiinshead (1955). 


REFERENCE 
DouviL_e, E., and HoLLINSHEAD, W. H. (1955) J. Urol., 73, 906. 


[March 28, 1957] 


THE following cases and specimens were shown: 
Retroperitoneal Fibrosis.—Dr. ANN Mites THOoMas (introduced by Mr. I. H. GrirFitHs) 


Hypernephroma with Metastasis in Right Talus, Treated by Nephrectomy and Right Below- 
knee Amputation. 7 Year Follow-Up.—Mr. T. M. Ropinson (for Mr. M. F. NICHOLLs) 


Phzochromocytoma with Areas of Calcification.—Mr. J. H. CARVER. 

Two Cases of Ectepic Ureters.—Mr. J. P. MITCHELL. 

Retrocaval Ureter.—Mr. J. A. Logs. 

Osteomalacia following Urcterosigmoidostomy.—Dr. A. R. HARRISON. 

Bilateral Seminoma.—Dr. R. C. B. PUGH. 

Open Operation for Bladder Neck Stenosis. (a) Cystogram. (b) Cine Micturating Cysto- 
gram.—Mr. J. HOPEWELL. 

Two Cases of Appendiculo-vesical Fistulaa—Mr. J. D. HENNESSEY. 

Vesico-celomic Drainage for Ascites.—Mr. D. K. MULVANy. 
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Section of Physical Medicine 


President—A. C. BoyLeE, M.D., M.R.C.P. 


[January 9, 1957] 


DISCUSSION ON GENERALIZED ACHES AND PAINS FROM 
METABOLIC BONE DISEASE 


Dr. G. Alan Rose (University College Hospital): Bone Pains in Steatorrhea 

That a connexion exists between steatorrhcea and osteomalacia has been clear since the 
work of Parsons (1927) and of Bennett et a/. (1932). In dealing with the individual patient, 
it may be obvious on clinical grounds that the patient is suffering from both of these con- 
ditions. Thus, he may present with the frequent, foul, frothy, offensive and bulky stools 
characteristic of steatorrhoea, and with gross bony deformities, and with tetany. In such 
a case the diagnosis will be easy, and is readily confirmed by biochemical and radiological 
investigations. The state of affairs may, however, be entirely different. The stools may 
have few or none of the characteristics mentioned. L. D., a patient recently described as 
“Case II” of Davies et al. (1956), had probably had steatorrhoea for very many years. She 
habitually used purgatives to obtain adequate bowel actions, and had never suffered from 
diarrhea. This constipation may have been partly due in more recent years to a hyper- 
calcemia caused by a parathyroid adenoma, but this could not have been the whole explana- 
tion. V.M., a woman of 35, was found to have steatorrhoea at a time when she was having 
a bowel action once every three days. During the next ten years she developed frank 
diarrhoea, and finally osteomalacia. If the patient has a low intelligence quotient a history 
of diarrhoea may not be readily obtained. Patient L. B. was a girl of 17 when the diagnosis 
was made of steatorrhoea due to coeliac disease, with rickets and dwarfism. She had suffered 
from recurrent and severe attacks of diarrhoea from the age of 6 months; neither she nor her 
mother, however, worried much about these attacks, and her complaint on admission was 
that her knees were painful from banging one against the other (she had knock-knees). 
A patient with such an I.Q. may not appreciate the pallor of the stools, even if this is obvious 
to the doctor. Patient V. M. discovered by experience that a low fat diet tended to reduce 
her diarrhoea, when this finally developed. Others may find by trial and error that a low 
gluten diet helps them. Thus for various reasons, steatorrhoea may be present but not 
recognized. 

The precise time relationships between the onset of steatorrhoea, and the onset of osteo- 

ilacia are not clear. Our present concept is that the steatorrhcea develops first, and is 
cult or overt. After a period of time, which is variable, but of the order of three to ten 
cars, osteomalacia may develop. When this occurs, the steatorrhcea may still be occult. 
Tie onset of osteomalacia may be fairly sudden or it may be insidious. It is therefore 
possible that a patient with steatorrhcea may present only with the symptoms, either early 
o advanced, of osteomalacia. We may therefore hazard a guess that amongst the mass of 
p itients presenting with general aches and pains, there will be some who are developing this 
s'ndrome. It is important to try and pick out these patients before they have developed 
¢ ippling deformities, since therapy can prevent the deformities from occurring as well as 
¢ :ring the pains and other disabilities which precede them. 

In our experience, patients with early osteomalacia due to steatorrheea may often present 
\ ith a certain pattern of symptoms whereby they may be recognized. The pains usually 
s art in the lower half of the body, in the legs, thighs, pelvis or back. They are not sciatic 
i: distribution and are frequently bilateral. The patient can usually clearly indicate that 
| mb pains are between joints, and not in the joints themselves. After a period of time, the 

ains spread to other bones of the body, affecting the arms and shoulders. The bones may 

e tender to the touch. F. D., a woman of 58, had steatorrhceea with osteomalacia. The 
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lightest tap on her skull, long bones or thoracic cage caused her to wince. This ma’ well 
suggest the diagnosis of “hysteria”, but it should also suggest possible metabolic one 
disease. The lower ribs may be tender. This was so in patients F. D., S.G., and‘ M. 
Each of these patients stated that, on turning over in bed at night, she experienced pa _ in 
the lower ribs and in other bones. This was sufficiently distressing to make them ar _nge 
their bedding in ways calculated to prevent movements in their sleep. Muscular wea’ ess 
is a feature frequently alluded to in various ways. A patient may develop a waddling «ait, 
and this may be the first symptom recognized by him, or by his friends or relatives. P: ient 
A. B., a woman with occult steatorrhcea, developed severe muscular weakness of the egs, 


5 





Fic. 1.—Radiograph of pelvis of a woman with steatorrhcea and osteomalacia of sudden onset, and 
with tetany. The bones are almost normal in shape, but show Looser zones in the pubic rami. 





B c 
Fic. 2. 






Fic. 3. 


FIG. 2.—Radiographs of phalanges of a single finger of “Case II” of Davies, Dent and Willc: 
(1956). The patient had steatorrhoea and two parathyroid adenomata. A, before treatment (Janua' 
3, 1955) showing subperiosteal erosions. B, February 3, 1956, two months after removal of seco! 
adenoma. c, December 1956. The bones are now normal. This last follow-up radiograph w ' 
made after the paper of Davies, Dent and Willcox had gone to press. The others are taken fro 
their paper, by kind permission. 


FIG. 3.—Radiograph of lumbar vertebre of “Case I’’ of Davies, Dent and Willcox (1956), repr 
duced by kind permission. Each vertebra is biconcave and shows two horizontal zones of oste: 
sclerosis, between which is a less dense zone. The patient had steatorrhcea and radiological signs « 
hyperparathyroidism in the phalanges. 
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so that she was obliged to go up the stairs on all fours. Other patients have experienced 
feelinus of “stiffness” in the legs on getting up, and which wear off with exercise. Others have 
felt unsteady on their legs, or unsure of themselves. These symptoms are not due to pain, 
or deformities, or general nutrition, and are reversed by treatment with vitamin D only. 
The other well-known symptoms of steatorrhoea may, of course, be present. There may for 
instance be nocturia due to delayed excretion of a water load. There may be a sore tongue, 
latent or overt tetany, or oedema. 

The more fortunate patient who has developed osteomalacia due to steatorrheea will be 
diagnosed before deformities occur. At this stage there may be no signs of old rickets, and 
the X-rays of the skeleton may appear entirely normal. Nevertheless, the diagnosis, when 
suspected, may be confirmed by a few simple tests. The urine calcium may be easily assessed 
in an out-patient department by the Sulkowitch test on any reasonably concentrated specimen 
of urine. The twenty-four-hour urine calcium provides the same information in a more 
precise manner. In the presence of normal renal function a very low urine calcium is 
suggestive of steatorrhcea. This may be so even if the plasma calcium is normal or high. 
Biochemical osteomalacia is demonstrated by the combination of a low plasma calcium 
and/or a low plasma phosphorus, with a raised plasma alkaline phosphatase. The diagnosis 
of steatorrheea is confirmed by inspection of stools, by fat balance, glucose tolerance curve, 
water excretion test, blood count, and other tests. 

In the less fortunate patient, there will be advanced bone changes before the diagnosis is 
made. These changes follow along certain now well-defined lines. If the osteomalacia is 
of relatively sudden onset, it will be characterized by the development of pseudofractures or 
“Umbauzonen” of Looser (1920). These zones of decalcification are considered by Dent 
and Hodson (1954) to occur in any relatively acute osteomalacia. Fig. 1 shows such pseudo- 
ractures in the otherwise apparently normal pelvis of a woman with steatorrheea. If the 
osteomalacia is of more gradual onset, as has occurred in most of our cases, then the charac- 
teristic deformities of the chest, pelvis and legs will develop. Clinically relative trunk shorten- 
ing will be found and X-rays will show that the bones are rarefied. The clavicle will droop, 
the tri-radiate pelvis will be seen, and there may be marked coxa vara. The X-rays of the 
lateral spine will show the biconcave “‘cod-fish”’ vertebrz, plus signs of decalcification. Each 
vertebra will have collapsed to the same extent as its neighbours. The osteomalacia of 
steatorrhoea may, as can occur in renal failure, be accompanied by radiological signs of 
secondary hyperparathyroidism. This has been described recently by Davies et al. (1956). 
One such sign is the “rugger-jersey spine” in which there are horizontal bands of sclerosis 
and porosis in each vertebra, as can be seen in Fig. 3. The subperiosteal erosions (Pugh, 
1951) may be present. Fig. 2 shows the phalanges of a single finger of ““Case II’’ of Davies 
et al. (1956) on three separate occasions. This patient had steatorrhoea and osteomalacia; 
subsequently she was presumed to have developed primary hyperparathyroidism following 
prolonged secondary hyperparathyroidism. These X-rays show the complete reformation 
of bone following removal of two parathyroid adenomata and massive vitamin-D therapy. 

We now have good therapy for these cases of osteomalacia. A gluten-free diet is given if 
the patient has been shown to be gluten-sensitive and if he will be able to continue this as 
an out-patient. It is supplemented with folic acid, and with a form of vitamin D, in suitable 
dose. At present, we use calciferol, or dihydrotachysterol, or vitamin D,. It is our hope 
that it will be possible to pick out more cases of osteomalacia with occult steatorrhoea who 
present with generalized aches and pains before they develop deformities, in order that early 
tre:tment will prevent these deformities from ever occurring. 
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D:. F. H. Lumb (University College Hospital): Pain in Renal Osteodystrophy 

ike steatorrhoea, chronic renal failure may be the cause underlying a variety of skeletal 
es and pains which are diagnosed for long periods as fibrositis or rheumatism. It would 
wrong to claim that renal osteodystrophy is a common cause of such symptoms, though 
s does not detract from the importance of its diagnosis. That this is so is shown by the 
‘y satisfactory response to treatment of patients with this condition, both in terms of 
slongation of life, and of symptomatic relief. Once a renal cause for skeletal pain is 
spected, a few simple observations and investigations go far towards establishing the 
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diagnosis. Furthermore, treatment other than that based on an attempt to correc the 
underlying biochemical disorder is of little value, failing to affect the discomfort ar in- 
capacity, which gradually increase in severity. It would thus seem reasonable to atten ‘t to 
define the main clinical characteristics of the renal osteodystrophies, as they often re jain 
for long unrecognized, even in patients already known to be suffering from chronic nal 
failure. 

Various types of renal disease may be associated with bone abnormalities. In ge: ral, 
predominantly glomerular failure, as in chronic nephritis, is associated with nit: gen 
retention, and with raised serum phosphorus and low serum calcium levels. . Bone pain nay 
occur in such cases, and some show radiological evidence of secondary hyperparathyroi: ism, 
though not necessarily so. Tubular defects, as in the Fanconi syndrome, may als.) be 
associated with bone pain, though in these cases nitrogen retention may not be marked. and 
the initial radiological changes are more those of osteomalacia (Albright and Reifen:.cin, 
1948). Whatever the underlying renal disease, or type of bone change present, the sympioms 
tend to follow a common pattern. Also as the bony abnormality is due to biochen ical 
disturbance and therefore generalized, it is hardly surprising that the patient’s comp aint 
should resemble those described in other forms of metabolic bone disease, as discussed by 
Professor Dent and Dr. Rose. 

Both history and physical examination may greatly assist in the diagnosis of renal osieo- 
dystrophy. Obviously the clinical picture is greatly affected by the age of the patient. for 
in children chronic renal disease produces stunting of growth and deformity as its main 
skeletal manifestations, and such cases often present at orthopedic centres. Here, however, 
we are mainly concerned with adults, in whom bone pain is often the only presenting feature. 
Before discussing this symptom, however, another common aspect of the patients’ disorder 
deserves mention. This concerns their previous contact with doctors and hospitals, where 
they have been seen on account of their increasing discomfort. In their attempts to obtain 
relief from pain they have often received treatment in various departments of physical 
medicine, orthopedics and sometimes psychiatry, not to mention general medical and other 
clinics. In one instance, a 35-year-old woman with a renal tubular defect and severe skeletal 
pain remained undiagnosed for six years, during which time she received a varied assortment 
of treatments which ranged from plaster casts to Evipan narcosis. The discovery of amino- 
aciduria in 1949, whilst she was undergoing neurological investigation, led to the diagnosis 
being established, and measures to correct her disturbed biochemical state have been associ- 
ated with a most satisfactory symptomatic improvement. She is now in full-time employ- 
ment as a shorthand typist. 

In considering the case histories of those patients with renal osteodystrophy who have been 
under the care of Professor Dent at University College Hospital, the following features 
emerge. Pain, as mentioned previously, is the dominant symptom. As would be expected 
in a condition where the bones are generally affected, the pain is mainly referable to those 
parts of the skeleton which are subject to maximum stress and trauma. Thus pain affecting 
the lower limbs or lumbosacral region is a common complaint. It is often described as 
a severe, constant, nagging ache, difficult to alleviate, and of gradually increasing severity 
since its onset. It differs from sciatic pain in its usually bilateral distribution, and though it 
may be felt down the back of the thigh, it rarely spreads below the knee. Sometimes it is 
more definitely localized, coinciding under these circumstances with the presence of a stress 
a Some patients notice marked bony tenderness, especially affecting the shins and 
ribs. 

Characteristically, any increase in local stress is associated with an exacerbation of the 
pain. Almost always it is intensified by weight-bearing, and walking becomes more and more 
painful, resulting in restriction of activities and final immobility. Even the latter, however, 
may not give relief, as in the absence of treatment, the pain becomes more generalized, an:! 
even slight movements may become intolerable. Changing their position in bed is dreade:' 
by some of these patients, who are wakened from their sleep by sudden movements, so muc! 

so that they not infequently go to considerable lengths to immobilize themselves by particula 

arrangements of pillows and bolsters. Similarly, if the ribs are affected, and stress fracture 

present, the patients will go to considerable lengths to suppress coughing on account of th 

discomfort which ensues. 

Difficulty in walking may be due to the pain described, but occasionally seems to occur i 
the absence of the latter, or at least before pain is severe. The patient may describe a sensa 
tion of stiffness around the hip-joints and a feeling of uncertainty when on his feet. Suc’! 
symptoms are usually associated with an obvious disorder of gait, best described as a waddlin 
gait. One patient described a sensation of stiffness in the thighs, which limited walkin 
in the absence of actual pain. Muscular weakness is often prominent in cases of rena 
osteodystrophy and may be extreme. It seems to be something more that the genera 
lassitude of chronic uremia and associated anemia, and is a further reason why walkin; 
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may |e difficult. As is well known, in those cases where potassium loss occurs consequent 
on a .ubular lesion, periods of actual muscular paralysis may occur. 

Th. combination of the pain, difficulty in walking, and muscular weakness described, 
should raise the diagnostic possibility of a renal osteodystrophy, and indicate the lines for 
furthir enquiry. The clinical picture described may long precede the malaise, vomiting and 
pruriius which signalize the terminal phase of renal failure, and these manifestations should 
not recessarily be expected. The osmotic diuresis, which, however, occurs at an earlier 
stage. gives rise to polyuria, nocturia and thirst, and such symptoms are worth enquiry. 





wing stress fractures in the pubic rami of a patient suffering 
The fractures healed with subsequent treatment. 





Fic. 1.—Radiograph of the pelvis, sho 
from chronic renal failure. 





A B 
Fic. 2. Fic. 3. 
F G. 2.—Radiographs of a finger, a before and B after treatment, showing the subperiosteal erosions 
associated with secondary hyperparathyroidism, in a case of chronic renal failure. 
I G. 3.—Radiograph of the spine, from the same patient as Fig. 2, showing the increased density of 
the upper and lower parts of the vertebre—the “rugger-jersey”” appearance. 
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They are especially marked in patients with tubular defects, even though in these cond ions 
there may be little associated nitrogen retention. Such polyuria may occasionally dete: nine 
an undue persistence of enuresis. 

The past history may be helpful in various ways, especially if revealing a previous i ness 
likely to have been responsible for chronic renal impairment. Long-standing rena: dys- 
function, present from childhood, may have produced disturbance of growth, the p: tient 
having been left behind by his younger siblings. The family history also repays investis .tion 
—similar cases in the patient’s generation may indicate a Fanconi syndrome—whils. the 
affection of several generations with similar symptoms directs attention to such possib ities 
as polycystic disease of the kidneys. 

The examination of these patients may afford further information of diagnostic vlue. 
Often they show an earthy pallor, in association with an anemia, though in some cases ‘vell- 
marked brownish pigmentation may be present. This appearance is especially m«rked 
where there is tubular dysfunction and electrolyte loss and the pigmentation is essen ially 
similar to that seen in chronic adrenal insufficiency, being well marked in the skin creases, 
over pressure areas and sometimes affecting mucous membranes. It is of interest to note 
that patients with renal osteodystrophy are not usually hypertensive, the blood pressure 
being often normal, or even low. This is perhaps important in the genesis of their disability, 
as marked skeletal lesions depend for their production on a renal failure of long standing, 
which is more likely to occur in the absence of hypertension and its complications. 

If long-standing renal impairment has been present from childhood proportional dwarfism 
is the rule, though in some cases surviving puberty the limbs have been described as dispro- 
portionately long in comparison with the trunk—perhaps due to inhibition of epiphyseal 
fusion by some factor associated with chronic renal failure. Where tubular dysfunction 
presents in middle age, loss of height may be apparent. Further examination may disclose 
other suggestive features, such as marked bone tenderness, while such features as palpable 
polycystic kidneys would be of obvious diagnostic importance. 

With a suggestive history and corroborative signs as described, the diagnosis may be 
further confirmed by simple investigations. A simple examination of the urine is of first 
importance. A dilute urine, containing protein and perhaps glucose, greatly increases the 
likelihood of a renal cause for vague skeletal pain. The Sulkowitch reaction requires 
further interpretation in the renal cases, where calcium excretion may be lowered, as in 
glomerular failure, or raised, as in states where tubular function is abnormal. 

Radiography may be of value, though not necessarily so, as pain from bone involvement 
may be present before visible X-ray changes occur. Where there are clinical grounds for 
suspecting renal osteodystrophy, a negative X-ray does not abolish the necessity for further 
biochemical investigation. This does not imply, however, that radiography may not be of 
the greatest assistance (Dent and Hodson, 1954). Various different bone pictures may be 
seen, but, in general, the tubular defects as in the Fanconi syndrome are associated with a 
greater or lesser degree of skeletal rarefaction, and stress fractures are of great diagnostic 
importance (Fig. 1). Secondary hyperparathyroidism in glomerular failure is usually 
associated with visible radiological change (Fig. 2) and the interesting bony sclerosis affecting 
various parts of the skeleton being responsible for the “‘rugger-jersey’’ spine seems to be 
associated with this condition (Fig. 3) (Crawford et al., 1954). Sometimes the X-rays may 
show a combination of these various changes, as would be expected from previous patho- 
logical studies (Gilmour, 1947; Follis and Jackson, 1943; Follis, 1950). 

The recognition of renal osteodystrophy in patients with suggestive symptoms mainly 
depends on the possibility being borne in mind. Confirmation of the diagnosis is not 
difficult, and is rewarded by the excellent symptomatic response which may follow such 
measures as large but cautious doses of vitamin D and the correction of an associated acidos's. 
The diagnosis deserves consideration in all cases where pain of skeletal origin is not explicable 
on other grounds. 
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Profe:sor C. E. Dent (University College Hospital): Pain in Some Metabolic Bone Diseases 
ot Due to Steatorrhea or Renal Failure 
Belore describing further types of adult bone disease, I will review briefly our general 
exper ence of all types at University College Hospital during the last five years. During this 
period our metabolic ward has been functioning and nearly all the cases I will mention have 
been admitted there and have been very thoroughly investigated. This data is summarized 
in Table I. It will be seen that, apart from steatorrhoea and the various forms of renal 


Tas! I.—CAsEs OF METABOLIC BONE DISEASE (ADULTS) STUDIED IN THE LAST FIVE YEARS IN WHICH 
THE MAIN COMPLAINT WAS OF GENERALIZED ACHES AND PAINS 











Pathognomonic 
radiological Plasma 
Number signs present Presenting biochemistry 
Atiology of cases in symptoms abnormal in 
Steatorrhea .. 5 ee 10 8 | Most of the following: } 
Vague generalized 
Renal-glomerular failure sd 7 6 “rheumatic” pains 
Waddling gait .. 
Renal-tubular failure .. - 7 S$ Muscular weakness 
Pain in low back and/ 
“Vitamin-D resistant” ™ 9 7 or both thighs .. 
osteomalacia a sis > Tender ribs... >All of these 
Stiffness of joints 
True adult vitamin-D deficiency 3 2 (rare) .. es 
Ureterosigmoidostomy 2 2 
Primary hyperparathyroidism J 
with bone disease .. _ 4 4 J 
Osteogenesis imperfecta tarda 2 0 Low back pain ) 
Hip pain oi 
Idiopathic osteoporosis oe 7 7 Severe back pain, 
loss of height, .. > None of 
rib fractures .. these 
Senile osteoporosis ga .. innumerable all Backache, more 
rarely rib pain .. J 


failure which have been already discussed by Drs. Rose and Lumb, we have also studied 
some metabolic bone diseases due to several other causes. The most common is probably 
that usually described under the name “‘vitamin-D resistant” osteomalacia. This condition 
is also associated with a renal-tubule leak for phosphate with few, if any, other signs of 
renal dysfunction. This group is certainly heterogeneous (Dent and Harris, 1956). Our 
3 cases of vitamin-D deficiency require commenting upon. It is hardly possible to believe 
that this can occur in adults in this country since adult requirements are so small and the 
general level of nutrition adequate enough. For the same reasons, but with reference to the 
US.A., Albright and Reifenstein (1948) have stated “The authors are cognizant of no single 
case of osteomalacia in the United States due to simple vitamin-D lack. ...” However, we 
have no doubts about the authenticity of our 3 cases and as all of them had reasonable 
worldly means but suffered only from curious ideas about food, further cases could presum- 
ably occur anywhere, even (perhaps especially) in the U.S.A. One of these cases will be 
mentioned in more detail below: the diet of another with brief clinical details has been 
described by our dietitian (Hill, 1956) and a brief reference to the third has been made by 
McCance (1953). As to the other diseases, the bone disease complications of uretero- 
sizmoidostomy and of primary hyperparathyroidism are now well known. Although 
T ible I is made out in the hope of giving some idea of frequency of incidence in the various 
k-nds of bone disease, it is, of course, very inaccurate in this respect, as, apart from their 
siaall numbers, there is considerable selection in submitting patients to us. 

It will be seen from Table I that the general symptomatology of the further bone diseases 
I am now introducing is similar to that described by Dr. Rose and Dr. Lumb for the 
secial cases of steatorrhcea and renal dysfunction. Indeed, as far as the particular bone 
rianifestations are concerned there may be no difference at all. However, associated 
2 dditional findings in the history and clinical examination may be diagnostic. Note especi- 
zlly that in a small proportion of cases the skeletal X-rays appeared quite normal. Some 








ow 
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of these had very severe symptoms. The X-ray changes of the further cases shown i: the 
bracket in Table I, when present, were usually indistinguishable from those in steator 12a 
and renal failure (Figs. | and 2a, B). An interesting additional point can, however, be rn ade. 





Fic. 1.—Pelvis of a patient suffering from one of the so-called “‘vitamin-D resistant” forms of 
osteomalacia. There are Looser zones in both ischiopubic rami and a further small one on the inner 
rim of the pelvis opposite the right femoral head. The patient was severely crippled by the pain but 
fortunately was diagnosed before symptoms had been present for long: there is therefore not much 
deformity. The clinical history of this patient was described by Rose (1956). 





A B 

Fic. 2.—Index finger of a patient suffering from osteomalacia associated with neurofibromatosi: 
In A, taken before treatment with vitamin D began, gross erosion of the terminal phalanx is visib! 
and also subperiosteal erosions in the mid-phalanx, both of which we now interpret as being due t 
secondary hyperparathyroidism, a rare feature in this form of osteomalacia. In B we see the beginnin 
of reformation of the phalanx after some months’ treatment with vitamin D. This patient had als 
developed an osteoclastoma in her maxilla, which is a further sign of hyperparathyroidism. 


namely that mixed osteomalacic and hyperparathyroid changes were comparatively u: 
common in any of the ztiologies shown in Table I except in the case of renal-glomerul: 
failure, when they were usually present together. The importance of the plasma bic 
chemistry is well shown. It is mainly by this means that the cases have been diagnosed i 
the first place. I have also added to Table I three other kinds of bone disease which ma 
also present in somewhat similar ways, although the symptoms are usually less generalizec 
Unfortunately our treatment for these is much less satisfactory. 
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Pei 1aps it would be simpler now to stress the clinical resemblance to steatorrhoea and 
renal lisease, shown by one of these further causes of osteomalacia, by describing the relevant 
case |. story: 


Mr. L.R. A housewife, aged 46, referred to me by Dr. Cedric Shaw for investigation of “‘a great 
variety of skeletal and muscular pains coupled with increasing lassitude and embellished by a multi- 
plicity of symptoms relevant to every single one of her visceral systems”. Dr. Shaw added that she 
was ¢ early a very hysterical type of person and that no definite physical signs could be elicited apart 
from ‘enderness over the whole thoracic spine and a flinching whenever her abdomen was palpated. 
There was obvious dramatization and a long history of marital disharmony. X-rays, B.M.R., E.S.R. 
and full blood count were normal but, “tas an afterthought”, Dr. Shaw had determinations done of her 
plasma calcium, phosphorus and phosphatase levels. These showed abnormalities which suggested 
the possibility of metabolic bone disease being present. 

On admission to the metabolic ward we fully confirmed the presence of plasma abnormalities. 
Her calcium was 8-°8 mg./100 ml.; phosphorus 1-8 mg./100 ml.; alkaline phosphatase 20 units (K—A). 
Other electrolyte levels and blood tests gave normal results. Renal function was normal but urine 
calcium excretion averaged only about 20 mg./24 hours. Her bone X-rays and fat balance were 
normal. 

Her history was interesting. It began with pain in her left hip twelve years previously: this was 
treated with heat and massage, but after a brief improvement pains returned and spread also to the 
right hip. She was otherwise fairly well till two to three years ago, when aches and pains began in 
other parts—arms, hands, thighs, ankles, chest, and the whole of the spine. Her bones became 
tender to touch and she suffered particularly from chest pain, especially when turning over in bed at 
night. To avoid being awakened by involuntary movements during sleep she had had to arrange her 
bed with bolsters on either side of her. She slept flat on her back in the groove thus formed. Never- 
theless, on waking she felt as if she had been “beaten all over”. It took her about an hour to get 
dressed. Her pains prevented her from going shopping or walking freely. She had noted muscular 
weakness, especially on going upstairs, when she needed to pull herself up by the banisters. 

Our diagnosis on the basis of history, clinical and biochemical findings (and in spite of the normal 
X-rays) was of osteomalacia, but we were much puzzled as to its etiology; but further study of her 
history revealed that although she ate well, and indeed looked very well nourished, she had always 
rigorously avoided fatty foods such as margarine, eggs, milk, oily fishes, &c., and had also avoided 
exposure to the sun in recent years. We estimated that her chosen diet had contained less than 20 
units daily of vitamin D. Our suspicion that her bone disease was due to defective oral intake was 
subsequently fully confirmed by our studies of her metabolic and clinical changes before and after small 
oral doses of vitamin D. She is now almost symptom free, although still as peculiar as ever mentally. 


DISCUSSION 


| hope that by now the point Drs. Rose, Lumb and I are trying to make has been made 
clear. It is that many cases of metabolic bone disease for which there is excellent treatment 
may in adults (the equivalent children’s diseases usually present first with visible deformity) 
present with generalized aches and pains, usually rather vaguely localized and without any 
other obvious clinical features. These patients may be severely disabled, and although the 
diseases are all uncommon, they are gratifying to diagnose and treat. The problem therefore 
remaining is the very difficult one of picking out the one or two patients with metabolic bone 
disease (especially those without gross deformity or body disproportion) from the hundreds 
of others who also have aches and pains for other reasons. I can only suggest the following 
course of action as being practicable, as well as reasonably likely to succeed. 

In the first place the clinical evolution common to all these cases should be very closely 
studied and remembered, bearing especially in mind the grave danger that the whole thing 
may appear to be entirely psychological. If the history is suggestive, and there will be many 
such cases, I think the urine should be tested routinely for the presence of protein (to pick 
out the renal cases) and for calcium with the Sulkowitch reagent (to pick out the low caicium 
excretions of many forms of osteomalacia). In both these cases the problem of urine 
concentration must be borne in mind for a very dilute urine cannot be properly tested and it 
is worth getting the patient to return with a morning specimen if necessary. (It is usually 
su'ficient to look at it and only test specimens that appear reasonably yellow.) A case of 
se'ere renal damage will, of course, be unable to pass a strongly yellow urine, which in itself 
shuld arouse suspicion and be specially looked for. If there is still anything suspicious 
at out the patient’s history and preliminary urine tests, then further skeletal X-rays should 
be done, as well as blood tests, along the lines previously described (Dent, 1956), namely 
w th respect to the plasma calcium, phosphorus, phospatase, bicarbonate and urea levels, 
aid urine calcium output. If any of these are definitely abnormal, full and thorough 
ir vestigation is justified and will not be too much of a burden since only a very small number 
© patients will survive this sorting and they will nearly all be genuine cases for whom we 
c n doa great deal by medical treatment. 

The treatment of these cases may sound surprisingly simple. It mainly comprises vitamin 
[ with or without alkalis. There are serious dangers, however, of wrong dosage, the 
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required amounts varying considerably from case to case. Patients receiving treatment ust 
therefore be carefully supervised. There is sufficient in the literature already abou. the 
treatment of steatorrhoea and of renal-tubular osteomalacia (Albright and Reifenstein, | '48), 
The renal-glomerular cases are more difficult and are not adequately covered as yet. We 
have considerable unpublished work on this subject which awaits longer follow-up c: our 
cases. The treatment of so-called “‘vitamin-D resistant” ones has been reviewed rec. atly 
by Dent and Harris (1956). There is still some doubt as to whether all the cases can, «; we 
ourselves believe, be cured; and indeed Brailsford (1952) has described a case of ty ical 
osteomalacia that could not be cured with vitamin D, coining for it the new name of “‘o:teo- 
genesis exhausta’”’. We have not yet come across such a case ourselves. 

This review does not include all known causes of metabolic bone disease. Many int: rest- 
ing further examples such as that, for instance, following partial gastrectomy (Pyrah and 
Smith, 1956), or chronic liver disease (Atkinson et a/., 1956), or neurofibromatosis (Swan, 
1954) have been briefly described already or are currently being further investigated. We 
have deliberately made no mention of other endocrine disorders such as Cushing’s syndrvme, 
acromegaly or eunuchoidism, all of which may present occasionally with pain due to one 
disease. There is usually, however, in these cases much to take note of that would lead the 
patient to be first referred to an endocrinologist or general physician. Our attempt in this 
symposium was to describe cases very likely to be referred for treatment to Physical Medicine 
departments in view of the fact that the associated features which could lead to a correct 
diagnosis may require considerable looking for, and are never obvious at sight. 
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SUMMARY 


(1) Osteomalacia may be a cause of severe, vaguely localized, generalized aches and pains 
in a patient not otherwise presenting notable clinical signs. While osteomalacia of a par- 
ticular etiology may be rare, there are many different etiologies which together provide us 
with a moderate number of cases. 


(2) An attempt has been made to define more closely the clinical features of osteomalacia. 
The history may sometimes be characteristic and the X-ray signs often pathognomonic and 
accompanied by the signs considered specific for hyperparathyroidism. 

(3) Whatever the etiology, the clinical signs and skeletal X-rays may be indistinguishable. 

(4) The existence of occult forms of renal failure and steatorrhoea presenting only «s 
osteomalacia is stressed. 

(5) In all these cases the bone disorder and associated symptoms can be cured independert- 
ly of the progress of the renal or other disease. 


(6) Rough methods are suggested for distinguishing these cases from the large number of 
other patients with aches and pains. 
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The ALtiology of Fibroids 
By Percy MALpas, F.R.C.S., F.R.C.O.G. 


ALTHOUGH fibroids are the commonest of tumours, many aspects of their origin, their 
growth and their multiplication are still obscure. Largely this is due to the congruity 
between their structure and that of the tissues in which they grow. All the same, any explana- 
tion of their origin can only be based upon this congruity, or in other words their cause must 
be sought among the circumstances or conditions existing within the uterus itself; for what- 
ever general factors may be concerned—such as age, childlessness, race, hormonal and 
growth factors—the immediate origin and structure of every fibroid is contingent on con- 
ditions obtaining in the local or intra-uterine causal field. This general principle was set 
out by Aristotle in the treatise ““On the Parts of Animals”. Discussing the nature of causa- 
tion in biological phenomena Aristotle drew a sharp distinction between what he called 
hypothetical necessity and absolute necessity, defining absolute necessity as “‘such necessity 
as exists between substances and their inherent properties and characters”. It is with the 
absolute cause of fibroids, that is their interpretation in terms of the structure and dynamics 
of the myometrium, that the present paper is concerned. 

Exception may be taken to calling these tumours fibroids. The reason is that the term is 
a convenient and non-committal label which does not prejudge the issue. To call them 
myomas or fibromyomas is to beg the question, at all events in the present context, for the 
hypothesis to be proposed and considered is that these tumours are not true neoplasms, and 
that they arise and grow as the result of unresolved stresses in the myometrium. 

The material falls into four sections: first the distribution patterns of fibroids, next the 
internal structure of established fibroids, next the evidence for the potentiality of stresses in 
the normal myometrium, lastly the structure of seedling fibroids. 


THE DISTRIBUTION PATTERNS OF FIBROIDS 


Provided that no one of a set of multiple fibroids is too large, their distribution in the 
uterus conforms to one of two general patterns. The reason for excluding any tumours 
much larger than a golf ball is that then the patterns become too complicated to analyse. 

In the first and less important type of distribution, small fibroids, seldom more than 2 cm. 
in diameter, are scattered irregularly over the surface of the uterus. The distribution does 
not conform to any regular pattern. These tumours seldom grow to any size. This is 
shown by the frequency with which they are discovered accidentally when the uterus is 
r-moved for some other reason in women of 40 years or more. 

The second type of distribution is the more important, not only for its theoretical bearing, 
but also because the tumours in this type undergo progressive growth and progressive 
multiplication. Almost invariably one fibroid in the set or pattern is larger than the rest. 
{:s usual site is in the median sagittal plane of the uterus at the junction of the middle and 

iner thirds of the muscle wall, at a level roughly corresponding to the junction of fundus 
id body. This position corresponds to an interface between two zones of the myometrium. 
or convenience this largest tumour will be called ‘the dominant fibroid” in the following 
escription. 

The dominant fibroid is surrounded at varying distances by smaller tumcurs. These 
itter decrease in size as their distance from the dominant increases. Also the space between 
he secondary tumours themselves tends to increase with their distance from the dominant 
umour (Fig. 1). 

If it is assumed that the largest or dominant tumour is the oldest in the set, the progressive 
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decrease in size of the secondary tumours suggests that in some way or other their ori. 1 is 
contingent upon the presence of the dominant tumour. How could this arise? Po: ibly 
for this reason, that as a fibroid grows a considerable tension is set up both in the tu: sour 
itself and in the enveloping myometrium. This pressure is evidenced by the way th cut 
surface of a fibroid becomes convex, by the way that fibroids shell themselves out » hen 
bisected during the course of a myomectomy, by the force required to push a par ually 
extruded fibroid back into its bed after it has been partially mobilized by an incision thr ‘ugh 
its capsule immediately after a hysterectomy. This pressure sets up counter-pressures whe: ever 
any resistance is met with, and at the points where pressure and counter-pressure be me 
equalized, energy is liberated and a condition of localized stress is set up. The situati n is 
very similar to that obtaining in a crankshaft. Usually the secondary tumours are siti ated 
below the dominant tumour, along a line between it and the cervix, and the explanation of 
this pattern may be that the pressure exerted by the dominant tumour is more likely to eet 
a counter-pressure from below because of the relative fixity of the lower part of the ute: \s. 
According to such a view fibroids are self-propagating tumours, that is to say that the 
presence of one fibroid induces the growth of others. There is some clinical evidence bearing 
on the problem. It is common to find a single symptomless fibroid in a young woman, and 
quite reasonably such a tumour may be left alone in the hope of pregnancy. Often it stays 
single and stationary in size for a year or so, and then fairly quickly fresh fibroids appear in an 
increasingly rapid succession, until at the inevitable operation the uterus is found stuffed 
with small secondary tumours, so many indeed that a hysterectomy usually proves necessiry. 
The multiplication of the tumours follows a geometric curve, as indeed would be expected 
if the fibroids are self-inducing. That the small subperitoneal tumours remain small and 
isolated may be because of their position on a free surface where secondary stresses are not 
set up. Submucous and intraligamentary tumours likewise have a tendency to remain single. 





at 


Fic. 2.—Two subperitoneal fibroids, 1 to 2 cm. across 
Tumour on left shows linear mode of sprea‘ 


Fic. 1.—Chains "of fibroids in median vertical 
plane. Dominant tumour showing spiral structure, 
more marked in its outer half. Note diminishing size 
of secondary tumours and the increasing distance 
between them. 


THE INTERNAL STRUCTURE OF FIBROIDS 


Fibroids do not develop in a centrifugal manner from a central nucleus. Their usua 
spherical shape is solely due to their compression by the surrounding myometrium. Thei 
true form is that of an irregular spiral with a varying number of secondary offshoots. Thi 
is shown by simple inspection of the cut surface of any soft fibroid with well-marked whorl 
but even more clearly by dissecting a fibroid under a dissecting microscope so as to separat: 
the whorls, when the spiral shape becomes very evident. The spirals are usually mor 
defined in the outer or peritoneal half of the tumour. Again the primitive shape is seen quit: 
clearly in many of the small subperitoneal tumours which are less subject to compressio: 
(Fig. 2). In other words fibroids grow in a linear manner, a mode of growth most consisten 
with the view that their shape is determined by stresses in their structure. The almost constan 
occurrence of secondary nodules budding off the main tumour suggests that a dominan 
tumour induces secondary tumours not only at a distance but also locally. Certainly the 
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offsh: ots are not simple extensions of the primary tumour. Indeed their attachment to 
the d *minant tumour may be quite tenuous. 

Kn ts in wood are the resultants of stresses set up in growing tissues. The pattern 
exhib ted by a knot in a piece of wood certainly bears a superficial resemblance to a fibroid, 
and i.. indeed, a motto were wanted a saying of William Blake would be appropriate: “TI can 
look «t a knot in a piece of wood till I am frightened at it.” 


THE ORIGIN OF FIBROIDS 


Wien we consider the origin of the earliest seedling, it seems reasonable to assume that 
the scedling develops from causes similar to those which determine its continued growth. 
Atal! events such an assumption is certainly economical. To examine it entails, first, a con- 
sideration whether the potentiality of internal stresses exists within the myometrium as 
compared with plain muscle elsewhere in the body; and second, an examination of the 
microscopic structure of the seedling fibroid. 


THE STRUCTURE OF THE MYOMETRIUM 


The myometrium is not homogeneous, but exhibits two sorts of differentiation. To begin 
with, its component muscle bundles are not straight but are disposed as a system of inter- 
lacing spirals. This is a consequence of the shape of the uterus. The uterus is an irregular 
solid, and in all irregular solids the lines of force along which the muscle bundles lie are not 
straight but geodetic—the shortest distance between any two points being a spiral curve. 
Because the bulk of the myometrium is composed of such interlacing spirals a low power 
magnification gives the fallacious appearance of an undifferentiated feltwork. Similar 
considerations indeed apply to the heart muscle, the heart too being best regarded as an 
irregular solid. The general problems of the structure of such tissues have been discussed 
by D’Arcy Thompson (1942) in “Growth and Form’, and Shearer, in 1953, has drawn 
attention to the geodetics of the uterus. 

Now in any system of interlacing spirals, there is a greater potentiality of internal stresses 
than obtains in tissues in which the muscle fibres are arranged in simple sheets at right 
angles one to the other, as is the case in the alimentary tract, with the exception of parts of 
the cesophagus, the stomach and the duodenum; by the way, these latter parts of the ali- 
mentary tract are almost the only sites in which the rare extragenital myomas appear. 

Besides a spiral differentiation the myometrium is also divided into zones. While the 
zonal arrangement varies a good deal in definition it is common enough to be significant 


(Fig. 3). 








1G. 3.—Enlarged photograph of whole thickness section of normal uterus (peritoneal surface 
up»ermost). Note narrow outer zone and groove between middle and inner zones and “arcade” 


ar: ingement of bundles of inner zone, more noticeable on left. 


t is more pronounced in the uteri of older women. The outermost zone, some 2 to 5 mm. 
th ck, is dense. In it the muscle bundles are disposed symmetrically and mainly as a longi- 
tu linal sheet, the spiral disposition being less marked than obtains deeper from the surface. 
It :s in this outer or cortical zone that the non-progressive subperitoneal fibroids occur. 

[he middle and inner zones constitute the bulk of the myometrium. They are separated 
b an interface in which run the main intra-uterine branches of the uterine artery and often 
t! \s interface is marked in a cut surface by a narrow groove. The middle zone is the denser 
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of the two, in the inner zone the spiral disposition of the muscle bundles is more pror: nent 
(Fig. 4). 

It is in the interface or partition between the middle and inner zones that a fibroid u sally 
first appears, as indeed would be expected to be the case if an internal stress is its caus 

So far then there is some evidence from the heterogeneity of the uterus that the poten: ality 
of internal stresses exists, but it may be asked what bearing this could have on the gen: ‘is of 
a seedling fibroid. An explanation could be that when a normal uterus contracts, as ii does 
throughout pregnancy and to a lesser extent during every menstrual cycle, energy is liberated 
and under normal circumstances is expended in a change in shape of the organ. If for some 
reason or other, no change of shape is possible, by reason for instance of disuse chanys in 
the myometrium, or increased viscosity in the matrix of the muscle spirals, or limitation of 
the uterine mobility by inflammatory appendage disease or endometriosis, the unreso!ved 
energy must be dissipated by the production of localized stresses, stresses which induce a 
local tissue reaction determining the appearance of a seedling fibroid. Before puberty and 
after the menopause, at those periods when the uterus is quiescent, fibroids never develop; 
after the menopause existing fibroids cease to grow. Furthermore fibroids seldom sake 
their first appearance late in the reproductive period of life. In this regard the work of 
Fletcher Shaw and others on the histology of chronic metritis may well be relevant. For 
that matter in cases of pure hypertrophy of the uterus, which may weigh as much as 10 oz., 
fibroids are seldom encountered, perhaps because the internal structure of these uteri is 
normal. The viscosity and semi-fluid nature of the tissues are very apparent when an unstained 
fresh section of a fibroid and the surrounding myometrium is examined under a low power. 
Fixed and stained sections, necessary as they are, fail to show their plasticity. 





THE MIcROscoPIC APPEARANCES OF SEEDLING FIBROIDS 

Two features of the structure of seedling fibroids have a bearing on the present issue. T! 
one is their spiral structure, a point already discussed (Fig. 5). The other is their lack of a: 
capsule, the encapsulation of larger fibroids being a secondary phenomenon. Willis (195. ) 
states that “the usual view that myomas are encapsulated needs revision, for while it may 
true of large tumours, it certainly does not apply to many small ones. Minute myomas, ev: 
when apparently well circumscribed to the naked eye, are often not sharply separable from t! 
surrounding muscle microscopically”. So true is this observation that it is often diffici 
to say where the normal myometrium ends and a fibroid begins, certainly by a microscopic 
examination. At the base of the seedling there is a gradual transition from one to the othe 
the muscle bundles showing an increasing distortion as they near the tumours and the ce! 
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Fic. 4.—Dominant fibroid, size of pea, in median vertical Fic. 5.—Section through “fibroid area” 
plane between middle and inner zones. Rough semicircle ing spiral bundles of myometrium enclosing 4 
of seedlings to outer side. Outer zone of myometrium merging with seedling. Low power. 
very well defined. 
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> prom: nent them elves progressively changing from the normal to the more primitive forms in the 
; growing points of the seedling (Fig. 6). 
‘Old 1 lally 
caus 
poten ality 
> ZEN is of 
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if for ome 
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iberty and 
r dev: lop; 
lom | lake 
> work of ' : * 
ant. For Fic. 6.—Small intramural fibroid wih extension into ‘myometrium at 2 o’clock. 
as 10 oz. Encapsulation of extension incomplete. 
€ uteri is 
amaae SUMMARY 
fie There is some evidence to support the view that the origin, growth and propagation of 
fibroids can be interpreted as the result of unresolved myometrial stresses. The hypothesis 
certainly saves some, if not all, of the appearances without reference to any of the general 


factors usually invoked. This is not to say that such general factors are without significance. 
For instance, part of the answer to the genesis of fibroids is to be sought in the reasons why 
fibroids are at least three times as common in coloured women. Nevertheless, whatever 
the role of the general causes, the intimate structure and distribution patterns of fibroids can 
only be explained in terms of occurrences within the uterus itself. 

Finally one general conclusion seems important, that fibroids are not neoplasms in the 
ordinarily accepted sense of the term, but local reactions arising in a tissue with a unique 
dynamic structure and one which is often subjected to long phases of physiological disuse. 
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Habitual Abortion 
By V. B. GREEN-ARMYTAGE, M.D., F.R.C.P., F.R.C.S., F.R.C.O.G. 
The Institute of Obstetrics and Gynecology, Hammersmith Hospital 


ix 1938, Malpas postulated that the chances of a woman having a full-term baby after 
3 sbortions was 27% only. In 1953, Swyer and Daley contested this and stated that the 
chances were 50%. Professor McClure Browne and the present writer think that there 
ex. sts a hard core of cases of abortion which are due to congenital weakness or acquired 
tr-uma of the fibromuscular ring at the junction of the lower uterine segment and the 
anatomical internal os. The trauma may be due to the passage of a large baby, large 








T! d ators, or the faulty application of forceps, and results in herniation of the conceptus with 
of ai q: ick, painless and complete expulsion of the foetus—a condition that will recur again and 
(1952) a. ain according to the degree of damage present. 
lay i] n 1950, Lash and Lash devised an operation when the defect was in the anterior segment 

» evi iy © the cervix—which must be very rare. In 1954 Shirodkar described his operation using 
m tl { scial strips or nylon tape to encircle and constrict the cervical canal at the level of the 
ffici ernal os (Shirodkar, 1955). At the Institute we have simplified this technique by using 
pic | e or two filaments of nylon, size 7. 
>the In the non-pregnant patient, the condition of insufficiency at the internal os is considered 


» ce! exist if (1) The patient has had 2 or 3 abortions, quick, painless and complete, with or 
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without a history of trauma. (2) A No. 4 Hegar dilator can be passed with ease and w. hout 
pain through the cervical canal into the uterine cavity. (3) A cervicogram demonstrat s the 
dilated canal—using a small finger stall firmly attached above the rubber cone of a Li; ‘odol 
syringe. 

In the pregnant patient, often being seen for the first time, the criteria are: (a) The pre ‘ious 
history. (b) A patulous external os which admits the finger almost to the internal o:. soft 
and flabby. 

The author has done seven of these modified Shirodkar operations: Three have g« i¢ to 
full term and been confined—two by Czsarean section and one naturally. One? is :; her 
38th week and is particularly interesting as she was first seen in her 17th week after ru ture 
of the membranes. One is in her 15th week and is worth recording as she had her sc cond 
Shirodkar operation at the 12th week of pregnancy. One is in her 12th week. One his not 
conceived. 

The operation must not be undertaken lightly, but if the indications exist, there are three 
essentials in the technique. (These were demonstrated by means of a coloured film.) (1) 
The needle must take a bite of the anterior surface of the cervix. (2) The nylon must be 
knotted in the incision on the posterior surface of the cervix. (3) The Macewen hernia 
needle or Reverdin needle must be blunt. 

Unless otherwise indicated, Cesarean section is not necessary. 

If the ligature is seen before or during labour, all that is needed is to grasp the knot ends 
as they protrude from the posterior incision and cut the nylon filament. In such a case, if 
and when more children are desired, the operation must be repeated. 
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1The nylon suture was removed by the author; the confinement was normal. 


Mr. David Currie showed a film illustrating the Technique of Wertheim’s Hysterectomy. 
His results in 214 cases treated during the last twenty years were as follows: 


Per cent 
Five-year survival rate psi os | wee 
Five-year survival rate, stages 1 and2a .. 87:3 
Ten-year survival rate Ko 
Ten-year survival rate, stages i and 2a .. 866 


Glands 
30% of all cases had malignant nodes 
Five-year “survival rate aoe 
Five-year survival rate, stages land2a .. 736 


[April 26, 1957] 


THE following specimens were shown: 
Primary Torsion of the Fallopian Tube.—Mr. G. L. BouRNE. 
Melanoma of the Vulva.—Dr. G. W. Korn. 





Stein-Leventhal Syndrome.—Dr. B. H. DAwson. 

Acute Axial Torsion of a Fibromyomatous Uterus.—Dr. NIGEL GOuRLAY. 

Hydrosalpinx following Sterilization by Crushing and Ligating the Fallopian Tubes.—Dr. R. V 
GRAYBURN. 

Rupture of the Lower Uterine Segment Following a Modified Brandt-Andrews Maneuvre « 
a Patient with a Partial Placenta Accreta.—Dr. J. C. HARTGILL. 

Peripheral Gangrene During Pregnancy.—Mr. HAROLD FRANCIS. 

Forelying Constriction Ring Associated with Postmaturity and Intrauterine Fetal Death.— 
Mr. W. K. SUTTON. 
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The Problem of the Trans-cervical Fracture [Abridged] 
By Denys WAINWRIGHT, F.R.C.S.Ed. 


THe trans-cervical fracture of the femur continues to present a challenge to orthopedic 
surgeons, and increasing longevity makes it even more important that we should be able 
to olfer the patient of 55 or 60, who sustains this injury, at least ten years of comfortable 
activity. 

A recent study of the blood supply of the femoral head (Hulth, 1956), using a new 
angiographic technique in which opaque fluid is injected directly into the osseous tissue 
of the head, has shown that synovial bridges containing blood vessels remain intact even 
when gross displacement of the fracture occurs. This is particularly true of the inferior 
retinacular vessels which are not so closely related to the under-surface of the neck of the 
femur. Although it is probable that a good deal of the vascular change occurs at the time 
of the accident, preservation of these precarious life-lines of the femoral head must depend 
to some extent on careful handling of the patient after the accident. Early immobilization 
and correction of the deformity will prevent kinking of the vessels, and gradual reduction of 
the fracture by traction is less likely to damage the blood supply of the head than the often 
vigorous traction and rotation manceuvres which are sometimes necessary to secure an 
accurate reduction. Such a reduction is essential if internal fixation is to be successful. 

The difficulties which are experienced from time to time in fully reducing these fractures 
by manipulation have in our experience been overcome by gradually reducing the fracture 
using a modified form of Russell traction—the traction being applied by means of a 
Steinmann pin through the upper end of the tibia. An upward pull from the outer side of 
the pin will gradually correct the external rotation deformity. Internal fixation of the fracture 
is postponed until full reduction has been obtained with the additional advantage that the 
operation can be performed at a convenient time. It is in many cases possible, by increasing 
the traction, to slightly over-correct the deformity, allowing the femoral head to tilt over 
into a coxa valga position, until the fracture resembles an abduction type. If in this position 
the fracture is then immobilized with a Smith-Petersen pin, or a type of blade plate, inserted 
well below the great trochanter in a fairly vertical direction as far as the sub-chondral region 
of the head, we have established the optimum mechanical position for union to take place. 
Immobilization of the fracture in any degree of coxa vara imposes an almost insuperable strain 
at the fracture site, with inevitable delay in union. 

Sub-capital fractures and fractures with more or less vertical fracture line in which the 
blood supply is very likely to be severely damaged must be kept especially stable. Immobiliza- 
tion must be such that stability is maintained even after creeping substitution of any necrotic 
bone has begun. In the belief that in such cases complete immobilization can best be achieved 
by transfixing the head, we have, in a small number of cases, driven the nail through the head 
about 4 in. into the acetabulum (King, 1939). Provided the weight-bearing portion of the 
acctabulum is avoided and the pin is not driven through the upper part of the femoral head, 
where it is likely to devitalize the outer third of the head, penetration of the head causes 
surprisingly little disability and the pin can be left in position for many months until radio- 
loy:cal evidence of bony union is present. 

in short, it is suggested that in the younger age group where the operation is not being per- 
fo: ned as a life-saving measure or merely to ease nursing difficulties the transcervical fracture 
should be handled carefully, should be reduced gradually until it is slightly over-corrected, 
ani if possible immobilized with a Smith-Petersen pin inserted in a fairly vertical direction; 
an | that there is a place for complete transfixion of the head in the high fracture with a small 
frecture angle. 

auses of failure.-—Provided the fracture unites, many of these patients will be able to 
co itend with a localized area of necrosis of the head. It is pseudarthrosis which is responsible 
fo most disability following this fracture. 

he recognition of the early signs of failure and the beginning of non-union implies a care- 
fu follow-up, with X-rays repeated at intervals of a few weeks. 

a) Primary instability.—These are cases in which the pin breaks loose within the first 
fe » weeks and these failures are usually due to technical errors and are much less frequent 
ir experienced hands. When, as sometimes happens, the failure is due to inability to reduce 
t! fracture, then I believe the treatment likely to give the highest percentage of reasonably 
g od results is a displacement osteotomy of the McMurray type. 


JUNE 
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(b) Secondary instability.—Here the pin slowly ploughs its way through a more . less 
avascular head many months after the original operation. Osteotomy in these cas will 
provide reasonable stability but if the head is avascular union of the fracture canr. 't be 
expected. In such cases complete replacement of the dead head by a prosthesis will prc »ably 
give a higher percentage of good results. If a reasonable amount of femoral neck is pr. sent, 
if the prosthesis is inserted in an almost vertical direction, if the patient is fairly light . nd is 
not expected to lead a very active life, a prosthesis of the Judet type can be expected to su: eed. 
If, on the other hand, we are faced with complete non-union and little of the femoral ick is 
preserved, then a larger type of metallic prosthesis is indicated. 

(c) Late osteo-arthritic changes.—Many of these patients do develop localized arvus of 
necrosis of the hip with marked osteo-arthritic changes. These do not necessarily pro ress, 
nor cause much disability. In other cases, particularly those associated with an increasing 
coxa vara, the symptoms become progressively worse. In this particular age group the « noice 
must lie between some type of arthroplasty and osteotomy. In my opinion a displac: ment 
osteotomy using internal fixation is likely to give the better long-term results. 
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Mr. R. C. F. Catterall showed a film on ““Chemopallidectomy” by kind permission of its 
originator, Dr. Irving S. Cooper of New York. The procedure was used in the treaiment 
of Parkinsonism, athetosis and other conditions where it was believed that the essential 
lesion lay in the globus pallidus region. After some success with the very difficult operation 
of ligation of the anterior choroidal artery, Dr. Cooper’s present method was to pass a 
brain cannula into the globus pallidus and, after a preliminary test injection of local 
anesthetic, to inject alcohol. 

The results illustrated were dramatic in the extreme and appeared to be permanent. 
Tremor disappeared completely in the contralateral limbs and the power of co-ordination 
returned. Good results were obtained by Dr. Cooper in about 70% of cases. Mr. 
Catterall and subsequent speakers stressed that other neuro-surgeons had not yet produced 
—— results, the difficulty apparently lying in the exact localization of the globus 
pallidus. 





The Relief of Pain in Paget’s Disease (Osteitis Deformans) 
[ Abridged] 
By Roy H. MAupDsLey, F.R.C.S. 


PAIN has been a common feature of osteitis deformans since first described by Sir James 
Paget in 1877. He wrote ‘. . . in earlier periods, and sometimes through all its course, the 
disease is attended with pains in the affected bones, pains widely various in severity and 
variously described as rheumatic, gouty or neuralgic, not especially nocturnal or periodical 
In eighty years little has been added to this description. 

Many patients with Paget’s disease also have osteoarthritis in the lumbar spine and hips, 
and some of their pain is attributable to this. It is the constant boring pain which bears so 
little relationship to other forms of limb pain that I wish to consider. The disappointment 
with treatment is reflected in the numerous methods tried and largely abandoned. 1 he 
success attending the relief of unusual pain in the limb in causalgia and Sudeck’s atrophy, 
by blocking of the autonomic nervous pathways, suggested a trial of this for Paget’s disease. 
The technique adopted was that of epidural anesthesia. 

Epidural anesthesia.—The susceptibility of nerve fibres to anesthetic solutions var'es 
according to their calibre and medullation. Thus a fairly selective anesthesia can be obtain-d 
if a weak solution is used. This is capable of affecting autonomic and some afferent pan 
fibres, which are of small calibre and either non-medullated or only thinly medullat« 
but will not affect the thicker afferent and efferent somatic fibres. 

Though it is not known how or where the pain in Paget’s disease originates, nor wh: 
fibres are responsible for its transmission, epidural anesthesia affords a ready access to ' 
smaller somatic afferent fibres known to convey some pain impulses, and to the autonon 
fibres, also a possible pain pathway. 

The spread of anesthetic fluid within the epidural space is believed to be wide, as shown 
radiographs after the epidural injection of Myodil. This may well be an asset in maki: : 
exact localization less important. The epidural space lies between the walls of the spin || 
canal and the dura mater, and is continuous laterally with the intervertebral foramina. T! 5 
space is traversed by the spinal nerves, covered by a sheath of dura mater. 

Technique.—The patient lies in the lateral position with the painful limb uppermost. T - 
interspace between the Ist and 2nd lumbar spinous processes is used. Under local anzsthes : 
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the sp nal needle is passed into the interspinous ligament. The stilette is withdrawn and re- 
placed by a 20 ml. syringe with 0°5% Xylocaine. As the needle is moved on with the thumb 
gently pressing on the plunger, a decreased resistance is felt as the needle enters the epidural 
space. The syringe is removed and the end of the needle is observed, to exclude a spinal tap, 
after which 10-20 ml. of the Xylocaine is injected. 

Clivical trial and results.—10 patients suffering from pain in Paget’s disease have been 
treate’ by epidural blocks over the last five years. Each had had pain in the pelvis or lower 
limbs for a period from several weeks to several years. The blocks were repeated when 
necessary, to enable the patient to remain in comfort. 

In most cases there was immediate relief of pain, though not always complete, lasting from 
afew days to a few weeks, after which the pain recurred, but in some instances at a reduced 
level. Further injections again relieved the pain for varying intervals. Failures to relieve were 
thought to have been due to selection of a patient with predominantly osteoarthritic symptoms 
and possibly to injections outside the spinal canal. Two patients had spinal taps and had 
temporary spinal anesthesia, though still with relief of pain. 

Discussion —The mode of action is uncertain. If one believes in a sympathetic reflex 
with afferent and efferent neurones, then it may act on the afferent fibres carrying pain 
impulses; or it might act on the efferent fibres modifying the vascular state of the limb. 

In none of my cases was a sympathectomy offered since the pain was controlled by these 
blocks. 

It is difficult to explain the long pain-free intervals following injection with local anesthetic, 
but a similar variation exists after sympathetic blocks for causalgia, Sudeck’s atrophy, &c. 

Summary.—A preliminary report is made on a simple and effective procedure in the relief 
of pain in Paget’s disease. The technique and the clinical trial and results are discussed. 


Hydrocortisone in Tennis Elbow—A Controlled Series [Abridged] 
By R. A. J. Baty, M.B., F.R.C.S., and B. H. Brock, M.B., F.R.C.S. 


Any consideration of the treatment of tennis elbow must raise the question of its pathology 
and «etiology. A study of the literature reveals considerable variation of opinion, and 
Cyriax (1936) lists no less than twenty-six different pathologies described by various authors. 

To summarize his conclusions and those of subsequent authors, the following alternatives 
appear to be best supported by factual evidence: 

Extra-articular.—({a) A tear of the extensor origin with or without periostitis. (6) A 
degenerative lesion of the extensor origin. (c) Inflammation of the underlying bursa of Osgood. 

Intra-articular.—Nipping of a synovial fringe in the radio-humeral joint. 

The literature has been reviewed, and on balance the evidence is in favour of an extra- 
articular degenerative lesion associated with strain of the extensor muscles, but a synovial 
lesion may exist in some cases. 

Treatment.—In 1953, Hollander described the use of hydrocortisone (compound F) in 
intra- and extra-articular joint lesions, and found it beneficial in tennis elbow. In this 
country Cyriax and Troisier (1953), Murley (1954), Quinn and Binks (1954), and Crisp and 
Kendall (1955) have reported favourably on its use. In a controlled series, Freeland and 
Gribble (1954) found little difference in the effect of hydrocortisone from 5% procaine, but 
the small numbers make the result somewhat inconclusive. 

The purpose of the present series is to assess the specific effect of hydrocortisone as distinct 
from the mechanical effect of fluid injection into the affected area. 

faterial_—tIn all, 40 patients were treated, of whom 16 were male and 24 female, the 
average age being 45°5 years. In 10 patients (25%), there was a history of trauma, usually a 
direct blow on the epicondyle. 

in 10 cases associated complaints of pain, with or without stiffness, of the neck and 
shoulder were noticed at some time, but in all cases the relief of symptoms by procaine 
injection into the tender area was made a criterion of diagnosis, and such associated symp- 
toms were regarded as incidental. 

Method.—The series was divided into two random groups, A and B, by selection of alter- 
naic patients. Group B was treated by the injection of 1-3 ml. of 2% procaine into the tender 
ar a, followed by manipulation by Mills’ manceuvre. Group A received exactly similar 
tre itment but the additional injection of 25 mg. (1 ml.) of hydrocortisone acetate. 

‘he injections were all carried out by one of us (B. H. B.), while the other (R. A. J. B.), 
W 9 was unaware which treatment had been given, examined the patients at one week, three 
w. eks and two months after treatment. 

Nhere symptoms were unchanged after three weeks a course of physiotherapy was in- 
st uted (Renotin ionization, heat and deep massage), and in 8 cases still unrelieved after 
t\ 9 months a second injection of hydrocortisone was given. 
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The results were assessed at the end of two months, and the results of those patient who 
received a second injection are given separately below. 9 patients were followed 1 » for 
less than one month owing to non-attendance. 

Results.—The results have been graded as cured—trelieved of all symptoms, impr: ed— 
with slight symptoms on heavy use and/or persistence of tenderness, unchanged and _ orse 
(Table I). 





TABLE I 
Treatment Cured Improved Unchanged Worse 

Group A 

Hydrocortisone 10 (50%) 4 (20%) 5 (25%) 1 (5%) 

and 2% procaine 

Group B 

2% procaine $G@s%) 5 (25%) 10 (50%) _— 
Totals 15 (37-5%) 9 (22-5%) 15 (37:5% 1 (2°5%) 


Of the hydrocortisone group, 14 (70%) were cured or improved as compared with 10 (50%) 
of the control group. 5 (25%) of the hydrocortisone group were unchanged and 10 (50°%) of 
the controls. The | patient who was worse was a very unstable personality seeking com- 
pensation for a supposed industrial injury. 

An exacerbation of symptoms for twenty-four to forty-eight hours occurred in 10 (25%) 
patients. Of these, 5 were in Group A and 5 in Group B, their eventual results being 
7 cured, 2 unchanged and | worse. 

In 8 patients whose symptoms were unchanged at the end of two months, a second 
injection of hydrocortisone was given. Of these, 2 were in Group A and 6 in Group B. The 
results of this further injection were 3 cured, 3 improved, and 2 unchanged. 

In 2 patients of the hydrocortisone group and 5 of the controls early relief of symptoms 
was followed by relapse, confirming the findings of others that the effect of hydrocortisone, 
as of other treatments, may be only temporary. 

Of the 9 patients who attended for less than a month, 4 were cured, 2 improved, and 
3 unchanged when last seen. 

In addition to the above findings, the results were analysed in relation to age, history of 
trauma, length of history, the presence of associated symptoms in the neck and shoulder, and 
the presence or absence of previous treatment. None of these factors showed any significant 
effect on the pattern of the results. 

Discussion.—Tennis elbow is a self-limiting condition whose natural course is rarely 
longer than eighteen months. Any assessment of treatment must therefore take into con- 
sideration the time factor. 

The results of this series, although the numbers are small, confirm that hydrocortisone is 
effective in the treatment of tennis elbow, and that its action may be distinguished from the 
mechanical distension of tissues by fluid injection. Although relapse may occur, the use of 
hydrocortisone allows a higher proportion of successful results than other conservative 
measures within a limited period of time. The relief of symptoms has in many cases been 
dramatic. In those cases where recurrence has followed initial relief, or where one injection 
has proved ineffective, a second injection is frequently successful. 


We are indebted to Mr. K. H. Pridie, Mr. A. L. Eyre-Brook, Mr. H. K. Lucas and 
Mr. M. P. McCormack for permission to investigate patients under their care. 
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Section of Dermatology 
President—LouIs FORMAN, M.D., F.R.C.P. 


[January 17, 1957] 


Presentation of Diploma of Honorary Membership of the Section to 
Sir Archibald Gray 


The President: I have a gratifying duty to perform which I know will give us all much 
pleasure. At the last meeting we elected Sir Archibald Gray as an Honorary Member of 
this Section, the highest honour which we can bestow upon any of our own Members or 
other dermatologists. Sir Archibald Gray has been a Member of the Section for forty-six 
years: he has held all the offices in the Section and he is our Senior Past President. Most 
of us have grown up under his guidance and this is therefore a very pleasant domestic 
ceremony. 

Sir Archibald has been recognized and honoured in fields wider than our specialty but 
his active interest in dermatology and in our Section has been maintained. I have very 
much pleasure in presenting him with the Diploma of Honorary Membership with the hope 
that we shall enjoy his companionship here for many years to come. 


My colleagues on 


Sir Archibald Gray: It is very kind of you-to honour me in this way. 
I feel 


s0 many occasions have done me so much honour that I scarcely know how to reply. 
I cannot say more than to thank you very sincerely for your kindness. 


CASES 
Sarcoidosis with Skin Lesions Simulating Necrobiosis Lipoidica.—P. F. Borrit, M.R.C.P. 

History.—A housewife, now aged 49, developed a fever in 1949 and was in hospital for 
three months. Examination at that time revealed right iridocyclitis, generaiized superficial 
lymphadenitis but no other abnormal physical signs. During her stay in hospital she devel- 
oped a transient left facial palsy and left hemiparesis and a localized thrombophlebitis in a 
vein on the left wrist. 

Investigations. Hemoglobin 48 %. 
10 mm. in the hour (Westergren). Plasma protein normal total and differential. 
of chest and extremities normal. Urine normal. Liver biopsy normal. 

Sie made a steady recovery and her general health has since remained good. The 
iridocyclitis, however, persisted and progressed to uveitis and phthisis bulbi. The eye was 
removed in April 1956, histological examination showing sarcoidosis. 

In July 1955 a non-irritant eruption appeared on both shins. Shortly after this superficial 
ulceration occurred in two small areas on the right shin taking seven months to heal. A 
morith ago the eruption began to spread and fresh ulceration appeared. 

The past and family histories are not relevant. 

Cn examination.—On the front of both shins and the sides of the calves there is a patchy 
tela giectatic erythema. On the right shin there are two areas of depigmentation and 
atrophy, as well as a few superficial ulcers 0-5 cm. in diameter. There are also multiple, 
circ ilar, discrete patches on the sides of the calves, with erythematous margins and slightly 
sun .en waxy centres traversed by telangiectatic blood vessels. The spleen is palpable two 
fin: .rbreadths below the costal margin, but no other abnormality was found. 


__Jovestigations—Hemoglobin 95%. W.B.C. 3,600, normal differential. E.S.R. 10 mm. 
in‘.e hour. Plasma proteins normal. Chest X-ray normal. 


listology.—The epidermis shows atrophy. The corium exhibits several sarcoidal nodules. 
The collagen shows necrobiotic changes. Some smaller vessels show narrowing of their 


lurnina, 


W.B.C. count, normal total and differential. E.S.R. 
X-rays 


NE 
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Comment.—Since Goldsmith (1935) described the first case of necrobiosis lit sidica 
unassociated with diabetes mellitus, this type has been reported with increasing freq .ency, 
It is clear now that, in this country at least, the condition is commoner in non-diabeti: ; than 
in diabetics. No definite etiology, however, has been ascribed to it. 

The cutaneous features of the present case are clinically typical of necrobiosis li; »idica 
and histological examination shows both collagen necrobiosis and sarcoid infilt: tion, 
There is both clinical and histological evidence of ocular sarcoidosis and this lesion comn enced 
at the acute onset of the illness five years ago. An over-all diagnosis of sarcoidosis th« -efore 
seems reasonable. 

My second case showing a similar symptomatology unfortunately did not attend. but a 
similar case was shown by Drs. O. L. S. Scott and G. A. Beck at a recent meeting of ‘he St. 
John’s Hospital Dermatological Society. In recent years an increasing number of cises of 
erythema nodosum have been shown to be the result of sarcoidosis and I think that the same 
thing will happen with non-diabetic necrobiosis lipoidica. 


REFERENCE 
Go.psmitH, W. N. (1935) Proc. R. Soc. Med., 28, 363. 





Dr. Henry Haber: This case shows typical sarcoid histology. The collagen exhibits some 
scleroderma-like changes leading to the clinical appearance of necrobiosis. 


Dr. G. A. Beck: The case which I showed at St. John’s hospital on June 7, 1956, had lesions 
apparently typical of necrobiosis; it was only after the histological report suggesting sarcoid 
was received that we found that she had extensive typical X-ray changes of sarcoid in the lungs. 
We treated her with cortisone for quite a long time, at least the physicians did, with the idca 
of reversing the lung signs. There was no change in the lesions on the leg which were more 
typical even than these. I thought they were clinically indistinguishable from necrobiosis. 


Dr. G. A. Hodgson: We do see these cases which look like sarcoid and I wondered if in such persons 
there might exist some sarcoid state of the skin so that the necrobiosis with vascular changes would 
then provoke more a sarcoid-like change instead of the ordinary appearance of necrobiosis. 


Dr. D. S. Wilkinson: Out of my last 6 or 7 patients who appeared clinically to have necrobiosis, 
3 have turned out to have sarcoidosis; 2 had typical involvement of other organs. All 3 had positive 
Kveim reactions, which were negative in the other cases. I am sure this is no chance association; 
it is too frequent. 


Impetigo Herpetiformis.—M. FEtweLt, M.R.C.P., and D. FerrRIMAN, D.M., M.R.C.P. 


In September 1951, L. S., a housewife aged 46, was admitted to the North Middiesex 
Hospital as an emergency in prostration with a confusional state and a diffuse rash. ‘The 
latter had commenced simultaneously on the inner aspects of the thighs and the front of the 
chest and had extended rapidly to cover almost the entire body-surface. Her obstetrical 
history included six normal deliveries and one miscarriage. No rash had ever been observed 
during gestation or in the puerperium. In her fifth pregnancy (1944) she developed a thyroid 
swelling, which in 1951 was accompanied by stridor and in June of that year a subtotal 
thyroidectomy was performed for colloid goitre. Post-operatively, spasmophilia with 
hypocalcemia (serum calcium levels of 7-0 mg., and later 6:1 mg./100 ml.) occurred. “he 
was treated with calcium orally as an out-patient and at one of these visits diplopia v.as 
recorded. 


On admission.—Clusters of pinhead-sized pustules had already coalesced and the conflucnt 
areas were partly encrusted. The skin was cedematous and cracks were seen in the crez-es 
(Fig. 1). Within a few days delirium and hyperpyrexia (temperature 106° F.) ensued ¢ 1d 
continuous twitching and jerking movements were observed. These spontaneous moveme ts 
were probably due to a combination of spasmophilia and profound constitutional ¢.s- 
turbance. Chvostek’s sign was not demonstrable, but the serum calcium was 5-0 mg. : <r 
100 ml. Her leucocyte-count was 25,000 (92°% polys.). She seemed moribund. 


Treatment.—Corticotrophin (20 units, six-hourly) and dihydrotachysterol (5 ml. dai y) 
with calcium gluconate (10 grains, i.m., t.d.s.) were promptly prescribed and within for y- 
eight hours there was a remarkable improvement; indeed she was now alert and the abnorn al 
movements had entirely disappeared. Her temperature was returning to normal. T ie 
rash was subsiding and soon resembled exfoliative dermatitis with, however, the characteris ic 
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Fic 1.—Impetigo herpetiformis, clusters of pustules coalescing to form confluent areas; 
skin oedematous and cracking. 


reddish-brown colour of impetigo herpetiformis. The hair and nails were shed and within 


a few months healing was complete. 

Maintenance therapy consisted of thyroid with both calcium and vitamin D, orally, for 
her hypothyroid and hypoparathyroid states respectively. Now, five years later, she is in 
good health and continues to take thyroid (3 grains daily), vitamin D (25,000 units daily) 
and calcium lactate (10 grains t.d.s.). Impetigo herpetiformis has not recurred. 

A brief account of this patient has appeared previously (Ferriman, 1953). 


Discussion.—1n 1872, Hebra described impetigo herpetiformis as a pustular eruption with 
serious constitutional symptoms affecting women in pregnancy or in the puerperium. It was 
later shown that this disease was neither confined to gestation and the puerperium nor to 
females. Moreover, constitutional disturbance may be absent. Although co-existent 
hypocaleeemic states are recognized, much of the earlier evidence on this point was purely 
clinical. 

The clinical postulates of Hebra and Kaposi, as modified with time, were listed by Hall 
(1944), who stated that all attempts to prove an infectious or toxic basis had failed. Beek 
(1951) reviewed the literature and indicated the incidence of various clinical associations. 
Of 53 cases, 19 were idiopathic whereas 22 occurred during pregnancy and were accompanied 
on |2 occasions by hypocalcemic states either proven or presumed. Another 12 patients 
had proven or presumed hypocalcemia and most of these patients had undergone partial 
thyroidectomy. In view of the increased pituitary activity in pregnancy, it is of interest that 
onc of the idiopathic cases had a pituitary tumour (Tryb, 1921). 

he association, as in our patient, with a previous partial thyroidectomy is well documented, 
the literature revealing good evidence of hypoparathyroidism in 9 cases (Schardorn, 2 cases, 
19°|; Kyrle, 1926; Brill, 1928, whose case was later reported by Danisch, 1929; Lutz, 1928; 
Bo instedt, 1933: Gans, 1933, whose case was re-narrated by both Wendt in 1934 and Schubert 
in 936: Bartmann, 1937; Englefeldt and Gentele, 1950). These 9 cases were all women, 
wh se ages ranged from 18 to 50. 2 were pregnant when their dermal lesions appeared. 
Th: interval between thyroidectomy and the appearance of the skin lesions varied from three 
m« aths to twenty-nine years in the 9 patients, 6 of whom died. It is emphasized that 2 of 
th 3 patients who recovered differed from the rest of the 9 patients in that they alone 
received adequate treatment by modern standards for their hypocalcemia. One patient 
(G ns, Wendt and Schubert) is of unusual interest since it was shown that cessation of this 
tr: atment led to relapse of the dermal lesions, which regressed after resuming treatment. 
A ‘urther point of interest concerns one of the patients in the group with pregnancy and 
h: ,ocalcemia. It is surmised that this patient had idiopathic hypoparathyroidism since, at 
hc - autopsy (Walter, 1922), there was no demonstrable parathyroid tissue. 


” 
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The clinical picture of our patient exemplifies the severe form of impetigo herpetif« mis 
and although a recent case report by Steppert (1954) includes photographs comparable vith 
ours, his case was less fulminating. 

Finally, our clinical impression that corticotrophin was decidedly beneficial must © vait 
further communications. 


We wish to thank Dr. R. J. Calvert for help in the preparation of these comments. 
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Dr. G. A. G. Peterkin: I have had two cases, one of a woman who had typical myxcedema and who 
responded to thyroid extract; there was apparently no damage to the parathyroids; the physician said 
she was a typical myxcedema and she has kept well since taking thyroid. 


Dr. Feiwel: The etiology of impetigo herpetiformis is unknown and no infective agent has definitely 
been incriminated. 


The following cases were also shown: 
Lichen Myxedematosus.—Dr. J. E. M. WIGLEy, Professor W. St. C. Symmers and Dr. D. L. 
REEs. 


(1) Multiple Granulomata (Granuloma Annulare). (2) Acrodermatitis Continua with 
Vascular Changes in the Digital Arteries and Venous Channels.—Dr. G. B. MITCHELL- 
HEGGs. 


Acrogeria (Gottron).—Dr. G. B. DOWLING (see Proc. R. Soc. Med. (1957) 50, 330). 


(1) ? Tuberculoid Hansen’s Disease. (2) Widespread Pigmentation for Diagnosis.—Dr. J. D. 
EvERALL (for Dr. G. B. MITCHELL-HEGGs). 


Calcinosis Circumscripta (Thiberge Weissenbach Syndrome).—Dr. N. A. THORNE. 


Chronic Lymphedema of Eyelids with Plastic Repair.—Mr. C. R. McCasu and Dr. \ 
FEIWEL. 


Congenital Malformation of Upper Limb—Hzmangiectasia Hypertrophicans, Klippc.- 
Trenaunay-Parkes Weber.—Dr. M. FEIWwEL. 


? Multiple Fibromata; ? Hamartomata of the Fingers.—Dr. RoBERT Bowers. 


Hansen’s Disease (Maculo-anesthetic).—Dr. Louis FORMAN. 


Dr. R. M. B. MACKENNA read a short paper entitled Samuel Plumbe, the Forgott« 
English Dermatologist. 
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Section of Surgery 


President—Eric A. Croox, M.A., M.Ch., F.R.C.S. 


[February 6, 1957] 


The Surgical Significance of the Internal Architecture of 
the Liver [Abstract] 
By MICHAEL Hosstey, M.A., M.B., B.Chir. 


lo the surgeon, the liver is an organ that bleeds excessively when cut. To the student of 
gross anatomy, the liver is preponderantly hepatic veins. These arise from the inferior vena 
cava near the superior margin of the liver as three main stems, the right, the middle and the 
left hepatic veins. (Usually the middle springs from, or takes common origin with, the left 
hepatic vein.) The hepatic veins fan downwards, defining three corresponding segments of 
liver, and the extent of anastomosis between these segments is uncertain though most investi- 
gators agree that there is some (Elias and Petty, 1952; Gans, 1955a). The left vein drains 
the classical left lobe, that is the area to the left of the falciform ligament. 

The portal veins occupy less than half the volume of the hepatic veins. At the porta 
hepatis the main trunk of the portal vein divides into a short right and a long left division. 
Smaller branches fan laterally from these stems, and so tend to run at right angles to neigh- 
bouring hepatic veins. 

The much smaller bile ducts and hepatic arteries run through the liver substance in close 
proximity to a portal vein branch, the three structures constituting the ‘““Glissonian system”’. 
There are few vascular and no significant biliary anastomoses between contiguous branches, 
and the areas which these branches define may conveniently be studied by injection of any 
one of the three components of the system. 

Thus post-mortem radiological visualization of the bile ducts shows most commonly the 
following pattern: the common bile duct divides into right and left hepatic ducts; the former 
drains the right half of the liver by two main ducts, an antero-medial and a postero-lateral ; 
while the latter supplies a branch to the quadrate lobe and then, crossing the plane of the 
falciform ligament, divides into an upper and a lower branch to the left lobe. 

The true plane of subdivision of the liver into equal halves is that demarcating the terri- 
tories of the right and left Glissonian systems. This principal plane, first described by Rex 
(1888) and Cantlie (1898), is well to the right of the plane of the falciform ligament, and can 
be defined on the surface of the liver by injection of right and left hepatic ducts with different 
soluble dyes. These diffuse through to the surface in their separate areas. On the anterior 
aspect of the liver, the plane runs from the gall-bladder notch below to the origin of the 
central hepatic vein above. Behind, the boundary bisects the gall-bladder fossa and the 
caudate lobe. This plane is well defined, therefore, by obvious landmarks, and is of corres- 
ponding surgical importance. The central hepatic vein also lies in this plane. 

All the liver between the principal plane and the plane of the falciform ligament is supplied 
by branches of the left Glissonian system, given off with rare exceptions to the right of the 
falciform ligament. Thus the classical /eft lobe has its own separate pedicle from both 
Clissonian and hepatic vein systems. 

In the right half of the liver, the antero-medial and postero-lateral Glissonian branches 
define corresponding zones, but the boundary between them follows no precise anatomical 
landmarks, is variable in position, and lacks sharpness near its right extremity. Moreover, 
tie right hepatic vein—contrary to Gans (19555)—is not necessarily a guide to the position 
c’ the plane. 

To summarize, the liver may be divided into right and left halves about the principal plane, 
r into right and left lobes by the plane of the falciform ligament. Further subdivision of 
e right half into antero-medial and postero-lateral zones is less justifiable. 

In applying the anatomical findings to surgery, the first and most obvious consideration 
that any incision of liver substance should if possible be made with the internal anatomy of 
e organ closely in mind. For example, a wedge removed from the upper part of the left 
‘be may interrupt the left hepatic vein in its oblique path downwards and to the left, and 
‘ ) eopardize the viability of the rest of the left lobe. 

As regards the removal of large sections of liver, use should be made of the fact that, there 
eing few blood or biliary vessels crossing the plane of the falciform ligament, and practically 
one across the principal plane, these planes are relatively bloodless. Therefore we may 
onsider right and left hemi-hepatectomy, and right and left lobectomy. 
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The further consideration arises that if the Glissonian and hepatic vein pedicles of an a: .a 
can be secured at the beginning of the operation, a further reduction in the risk of seric is 
hemorrhage is achieved. Formal hepatectomies may be defined as satisfying this requi 2- 
ment. The only operations falling strictly into this category are those of right and | [ft 
lobectomy, supplied each by a separate Glissonian pedicle, and the right by the right a d 
central hepatic veins, the left by the left hepatic vein. The hemi-hepatectomies are not forn al 
hepatectomies because, while the appropriate Glissonian pedicle can be secured, the cent: I 
hepatic vein lies in the plane of section and cannot be tied without risk to the remaining h. If 
of the central segment of the liver. 

Lesser hepatectomies than this have been described. For example, Gans advocates .n 
cases of carcinoma of the gall-bladder a “‘middle lobectomy”’, that is the excision of the cent: al 
hepatic vein segment between falciform ligament and the plane between antero-medial aiid 
postero-lateral zones of the right liver half. Patel and Couinaud (1955) mention excision of 
the lower half of the left lobe. But the indications for an excision of less than the whcle 
of the left lobe must be few. Such operations depend more on the hemostatic technique of 
the operator than upon a knowledge of the internal anatomy. 

There is one application of left lobectomy deserving special mention. In cases of hi:h 
obstruction of the common bile duct, Longmire and Sanford (1948) described cutting across 
the left lobe until a suitably dilated intrahepatic bile duct was found, excising the appropriate 
wedge of liver and anastomosing the cut end of the bile duct to jejunum. Dogliotti and 
Fogliati (1954) claimed to have used in 1946 a similar procedure with a left lobectomy as thie 
primary step. This operation is anatomically sounder, and I think it should be commenced 
by blunt dissection from the region of the inferior end of the liver attachment of the falciform 
ligament, upwards along the fossa for the ligamentum venosum. In this region, or immedi- 
ately to the right of the fossa, there runs the bile duct to the quadrate lobe. This duct, even 
in a normal post-mortem liver, can easily be found and is sometimes quite as large as the 
main ducts to the left lobe. It is quite possible that where the biliary tree was suffering from 
the effects of back-pressure this duct might itself be suitable for anastomosis with the jejunum. 
The operation would be technically simple provided the dangerous relationship of the blunt 
end of the left portal vein, lying superficial to the duct in the fossa at a distance never less 
than two inches from the inferior rim of the liver, were remembered. No harm would be 
done if the duct could not be found or were not large enough, because the dissection could be 
completed to remove the left lobe and a main duct used as Dogliotti described. 


This work was carried out while acting as Research Assistant in the Department of Surgical! 
Studies at the Middlesex Hospital, laboratory facilities having been provided at the Institute 
of Clinical Research. 
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The Diagnosis of Acute Pancreatitis 
By HENRY WAPSHAW, M.D., Ch.M., F.R.C.S.Ed. 


WHEN confronted with a case of acute pancreatitis our responsibility is twofold. Firstly, 
we have to recognize the condition and secondly, try to identify the type. It is usual to 
think of two pathological types; the one presents as necrosis and hemorrhages and the other 
as cedema or merely sweiling or induration of the gland. The custom of referring to the 
latter as subacute pancreatitis is at times misleading since its clinical differentiation from the 
destructive form is not always easy in the initial stage. For the purpose of this paper both 
forms are classed as acute pancreatitis. 

The more identifiable features of the disease will be described as they were found in 40 
cases—the sum of my experience. There were 26 cases with gross lesions, of whom 12 died, 
and 14 mild cases with | death. The state of the pancreas was ascertained from the following 
sources: (a) autopsy, 7; (b) emergency laparotomy, 8; (c) delayed laparotomy, 17; (d) there 
remain 3 with large pseudo-cysts who were regarded as necrotic types and 5 with transient 
symptoms but diagnostic serum or urinary amylase readings who were regarded as benign 
types. Acute pancreatitis was suspected in only 50°, of the series, hence the high operation 
rate. 
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CLINICAL FEATURES 

There were 28 females and 12 males and the ages ranged from 40-60 years. 15 patients 
hac experienced past episodes of acute abdominal pain. How far these were related to the 
pancreas is uncertain, but one patient had five relapses and is fit and well to-day. 

he pain in an established case is intense, gripping and often paroxysmal. It may come 
on abruptly or take hours to reach its height; it may pass off abruptly or linger as a dull 
aclie; it continued for four weeks in one of the necrotic group. 7 patients were not relieved 
by morphine. Objective studies of pain are not altogether reliable, but one gained the 
impression that some of the benign group suffered as much as those with severe lesions, 
though for a shorter period as a rule. Then again some of the latter appeared to be so 
overcome that they could scarcely muster the effort to communicate their feelings. Possibly 
for this reason, two fulminating cases did not actually complain of any pain. They were 
exceptional in that they developed pancreatitis and died two and four days after operations 
on the stomach. 

lhe pain commenced in the following parts: supra-umbilical area, 27 cases; right sub- 
costal, 4; left sub-costal, 4; left loin, 2; and thoraco-lumbar, 1. The pain passed through 
to the back in 50% of the series. 

Sickness with vomiting occurred in 33 patients. Among those unaffected were the two 
post-operative cases mentioned. It was not so pronounced or lasting, though just as 
prevalent, in the benign group when compared with the grossly affected (see Table 1). The 
main characteristic of the sickness seems to be its persistence even after the pain has gone. 


TABLE I.—SUMMARY OF CLINICAL FINDINGS 
Total Hemorrhagic (Edema or 


series necrosis induration 
(40 cases) (26 cases) (14 cases) 
Pain... . 38 24 14 
Sickness ~ 33 22 11 
Cyanosis aa 9 5 4 
Jaundice - 12 6 6 
Palpable mass. . 10 10 
Glycosuria .. 7 6 One known 
diabetic 


Passing to the more objective features, the behaviour in bed varied widely from patient 
to patient. Some were restless, others lay with their knees drawn up, while others were 
apathetic, heavy-eyed, and seemingly oblivious to their surroundings. There was little 
distinctive about the temperature chart. Half of the patients were in a state of prostration 
uring the first day or two but a gross fall in blood pressure was noted in a minority. Hypo- 
tension as a sign of pancreatitis is, I believe, over-stressed and its absence should not exclude 
the disease. 

Cyanosis either confined to the lips or more widely distributed occurred early, and was 
present in 9 patients of whom 1 died. Its meaning was difficult to assess, but I surmise that 
these patients were unable to breathe properly owing to the pain. Discoloration of a more 

ting nature at the umbilicus or loin, the signs of Cullen and Grey Turner, was absent 
hroughout this series. A tinge of jaundice was observed in 10 patients and bile detected in 
he urine in 2 more. I explored the biliary tract in 8 of these at a quiescent period and in 
none were stones or other cause found. A likely explanation is compression of the bile 
jict as it ran behind the diseased pancreas (see Table I). 

The areas of maximum tenderness were sited in the following places: supra-umbilical area, 
cases; right sub-costal, 13; left sub-costal, 4, and left loin, 2. Muscular rigidity and dis- 
1sion were too vague for an accurate statement of their incidence. 

A mass was felt in the upper abdomen in 10 patients. During the earlier stages this seems 
be of the nature of a tangle of ceedematous omentum and loops of bowel and later on 

ie to a localized collection of fluid or pus. This sign was confined to the severe form (see 
ble I). 

Albuminuria was a constant finding. G/ycosuria was present in 7 cases, 2 of whom were 

| 1own diabetics. 

Table I lists the collective findings and shows how they were distributed in the two groups. 
‘-enerally speaking, pain, sickness, cyanosis and jaundice were as prominent in the one group 

; in the other. Bearing in mind that almost half of the patients with necrosis died, the 
stinguishing features among the survivors were the longer spells of pain and sickness, the 
resence of a palpable mass, and glycosuria. 
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DIAGNOSTIC METHODS 


There are now several methods of detecting the characteristic enzyme response of aci.te 
pancreatitis but procedures do not concern us here. However, it is essential for diagno .i 
that samples of urine or blood for the amylase estimation should be taken within two d: \s 
of the onset of symptoms. 

The serum amylase findings in 14 of the series are presented in graphic form (see Fig. _). 
Somogyi’s method was used. They were serial observations and show how rapidly | ie 
elevated values return to normal levels. This rise in the amylase content of the blood or 
urine is not to be regarded as an index of the severity of the pancreatic lesion. What then 
does it indicate? The following experiment, which was designed to find out the effects of 
morphine on the serum amylase content, may help in elucidating the mechanism. As is well 
known, morphine stimulates the muscular tissue around the lower end of the bile duct to 
contract, thereby interrupting the flow of bile for periods of an hour or even longer. Fig 2 
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Fic. 1. Fic. 2.—Effects of morphine on serum amylase 


in 84 normal persons. 


furnishes evidence from the amylase content of the serum that the flow of the pancreatic 
secretion is likewise affected on occasion. 84 volunteers under experiment were divided 
into three groups of 28. Prior to receiving morphine the first fasted; the second received an 
ordinary three-course meal and the third had a similar meal plus carbachol (B.P.) intra- 
muscularly (Wapshaw, 1953). The averages of those with raised readings in each of the 
three groups are presented. The numbers affected and the height of the response seemed to 
be proportional to the secretory activity of the gland and doubtless the duration of the 
obstruction resulting from the drug-induced spasm. I do not infer that an obstructive factor 
is the main case of acute pancreatitis but rather that the major ducts of the gland become 
secondarily occluded as a result of the distortion of its parenchyma. The above findings 
also indicate that the pancreas can be functionally deranged short of producing the clinica! 
picture of acute pancreatitis, and thereby impugn to some extent the specificity of the amylase 
test as a diagnostic procedure. 

However, the amylase findings are in most cases of pancreatitis dependable during the first 
twenty-four hours. By the end of the second or the third day they are apt to cause some 
doubts, especially when the question of a ‘“‘missed”’ perforated peptic ulcer arises. Such 
cases, as is known, sometimes do have raised amylase readings, when the ferment lying free 
in the abdomen is particularly potent. Evidence of a continuous drop in the serum or urinars 
levels unassociated with air under the diaphragm helps to substantiate the correct diagnosis 
There is little to choose between the urine or the serum as test fluids in performing the test 
However, advanced renal disease may lead to inconsistencies, as illustrated by the case 
referred to in Table II. Note that the serum amylase values were raised well after the con 
dition had settled, yet the urinary index was low. The persistently raised readings obtained 
in subsequent months confirmed the suspicion that here was an instance of faulty excretior 
of amylase from the blood as a result of renal failure. 

There remain the serum calcium levels as an indication of the type of pancreatitis. In 
the hemorrhagic form the presence of widespread fat necrosis imposes an excessive demand 
on the available calcium. For this reason there is in some cases a reduction in the serum 
calcium, which occurs around the third day and lasts a few days more. 
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TABLE Il.—ACUTE PANCREATITIS: CHRONIC NEPHRITIS 
H. C., female, 44 years 
Serum amylase —_ Urinary amylase 


Duration of Somogyi Wohlgemuth 
illness units/ml. units 
10th day 1,180 
12th ,, 640 5 
15th ,, 530 10 
ae ws 800 
(Blood urea 166 mg. %) 
2nd month 800 
3rd os 400 
Sth ie 450 
7th sas 200 


(Died two years later in uremic coma, blood urea 213 mg. % 
after second attack of acute benign pancreatitis.) 


SUMMARY 


The pain and sickness are the most prominent symptoms. The relative inconspicuousness 
of the signs is itself suggestive of the disease. The points in favour of the destructive form as 
against the benign form are the prolongation of the symptoms, a palpable mass, glycosuria, 
and a drop in serum calcium. It cannot be over-emphasized that a high rise in the amylase 
content of the blood or urine during the first two days of illness is an invaluable diagnostic 
sign. Equivocal findings thereafter may still be shown to be appreciably raised by carrying 
out further tests. 
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Unexpected Post-operative Bleeding Due to Hemorrhagic Disease 


By OweN DanieL, M.B., B.S., F.R.C.S., H. T. Swan, M.B., Ch.B., M.R.C.P., 
and E. K. BLACKBURN, M.D., F.R.F.P.S. 


The University Department of Surgery and the Department of Hamatology, The Royal 
Infirmary, Sheffield 


Tue hemorrhagic diseases in which trauma is likely to be followed by abnormal bleeding 
are usually easily recognized after simple clinical examination. Surgery is then undertaken 
only if absolutely essential and only after every possible step has been taken to minimize the 
expected blood loss (Macpherson and Learmonth, 1956). 

The usual warning of the presence of a hemorrhagic state is the development of episodes 
of excessive bleeding or bruising after minor injury, or of spontaneous hemorrhage from 
the intestinal, genito-urinary or respiratory tract. Reports of similar conditions in blood 
relatives should also be taken seriously, and the presence of petechiz, unexplained bruising, 
jaundice, a biliary fistula, splenomegaly, chronic anzemia or chronic diarrhoea must of course 
never be disregarded. 

Occasionally surgery has to be performed on a patient suffering from a severe hemorrhagic 
disorder which has produced no recognizable symptoms or signs before operation. We have 
recently met this complication after gastrectomy in a patient with chronic myeloid leukemia 
(Blackburn and Daniel, 1957) and after open perineal biopsy for carcinoma of the prostate 

Swan et al., 1957). This experience has led us to review very briefly those conditions which 
lay Cause unexpected bleeding after operation. 

Primary vascular abnormalities which lead to a hemorrhagic state commonly present 
vith purpura or bruising and as such are easily recognized, although sometimes these con- 
itions come to light only during surgical operation. It is also possible for allergic purpura 
f the type usually associated with Henoch’s name to present with abdominal pain, vomiting 
r intestinal bleeding and under these circumstances operation may be performed before 
ther characteristic signs such as cutaneous and mucosal hemorrhages appear (Wintrobe, 
956). 

Hemophilia and allied disorders are usually recognized before surgery is undertaken. 
Yifficulty may, however, arise where there is no clear history of abnormal hemorrhages since 
‘arly childhood or relevant family history. This difficulty occurs most often in mild forms 
of hemophilia or Christmas disease and these mild forms constitute an appreciable proportion 
of the total number of patients suffering from these diseases. In such cases a deep hemo- 
‘rhage may easily be mistaken for a suppurative condition and surgical drainage attempted. 

with disastrous results. 
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During the last few years increasing attention has been given to the biological significa: ce 
of fibrinolysis and acquired fibrinogen depletion. In the normal organism there appears to 
exist an equilibrium between the fibrin-producing process of blood coagulation and 4e 
fibrin-destroying properties of certain enzymes. Fibrinolytic enzymes and thromboplasi as 
have been found in the blood and the tissues, especially the prostate, lungs and pregn nt 
uterus. The release of abnormal quantities of these tissue enzymes has been reported as 
causing dangerous bleeding after operations on the prostate, extensive operations on or 
injuries to the lungs, premature separation of the placenta, amniotic embolism, and cert..in 
other obstetric complications (Astrup, 1956). 

Increased fibrinolysis has been demonstrated in shocked states, in anxiety, after he: vy 
muscular work, after the injection of adrenaline, and in certain immune reactions (Macfarl:.e 
and Biggs, 1946). The shock of severe surgical operation may thus induce a hemorrha.ic 
State. It has also been found that the administration of large quantities of stored blood in a 
relatively short period of time may lead to a platelet deficiency sufficient to interfere w:th 
blood coagulation (Krevans and Jackson, 1955). Here then are the possibilities of a 
dangerous vicious circle. 

Carcinoma of the prostate can lead to a hemorrhagic diathesis in many ways, such as 
through extensive invasion of the bone-marrow as well as through the production of circu- 
lating proteolytic enzymes (Prout et al., 1956). 

Abnormal proteolytic activity has also been reported in the plasma of two men undergoing 
prostatectomy for benign disease—both suffered severe post-operative bleeding and death 
resulted in one (Scott et al., 1954). 

It is clear that no surgical procedure should be performed on a patient with carcinoma of 
the prostate if there is evidence or even suspicion of a hemorrhagic diathesis. As a first step 
cestrogens should be administered. If the cancer is sensitive to cestrogens the bleeding 
tendency will thereby be controlled. 

If abnormal bleeding is encountered unexpectedly during the course of a surgical operation, 
the following procedures should be undertaken: 

(1) Careful surgical hemostasis. 

(2) Restoration of blood volume by transfusion. 

(3) Immediate laboratory investigations to determine the specific hematological defect 
or defects so that appropriate therapy can be started as soon as possible. 

(4) If a fibrinogen deficiency can be demonstrated, fibrinogen should be given by intra- 
venous injection. It should be noted that whole blood is almost valueless in the specific 
treatment of hypofibrinogenemia, but if pure fibrinogen is not available concentrated plasma 
should be used instead. 

(5) If the bleeding is associated with carcinoma of the prostate attempts should be made 
to suppress the tumour by cestrogens. Benefit has also been reported from the administra- 
tion of cortisone and corticotrophin in patients in whom all other methods of treatment 
were of no avail (Stefanini ¢f al., 1953). 
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The following papers were also read: 
Carcinoma of the Adrenal Cortex Without Endocrine Effects.—Mr. KENNETH F. Woop. 


Massive Thrombophlebitis.—Mr. B. N. CATCHPOLE. (See Lancet, 1957, i, 343.) 
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President—Sir HENEAGE Oci vie, K.B.E., D.M., M.Ch., F.R.C.S. 


[February 8, 1957] 


Pneumonectomy for Agenetic Lung.—M. C. WATERFALL, F.R.C.S. 

in September 1954 a 45-year-old German woman, who had lived in Engkand for twelve 
years, was admitted to Kingston Hospital with ten years’ progressive breathlessness, cough 
with 3 oz. of purulent sputum daily, tiredness and headaches. When she had “pneumonia” 
at the age of 10 her doctor noticed her heart was “‘on the right side”. During childhood she 
frequently had a productive cough. 

On examination.—She was plump with second degree clubbing. The trachea was deviated 
to the right. There was flattening of the right side of the chest and the apex beat was 
palpable in the Sth right intercostal space. Heart sounds normal. The breath sounds were 
normal over the upper part of the right chest anteriorly and all over the left side. Posteriorly 
to the right of the spine there was loud bronchial breathing. Scattered rhonchi on both 
sides. She was producing 3 to 4 oz. of thick, green sputum daily. 

Investigations.—Chest X-ray: Heart on the right, dense triangular opacity in the position 
of a collapsed middle and lower lobe. 

Bronchoscopy: The carina was rotated clockwise. Thick pus welled up from the right 
lower lobe. A bronchogram confirmed there was distortion of the mediastinum and 
showed that the right lower lobe bronchus ended blindly (Fig. 1). 


Fic. 1.—Bronchogram showing heart 
pulled over to the right and blind end- 
ing of right bronchial tree. Aerated 
lung in the right chest is part of left 
upper lobe. 





E 


Treatment.—November 1954 right pneumonectomy. 

The left upper lobe had herniated across the mediastinum and filled the space normally 
« ccupied by the right upper lobe. The right lung was very small, solid and densely adherent 

) the diaphragm and chest wall. The pulmonary artery and veins were slightly smaller 

ian usual and bronchial arteries large. The lung was removed and the bronchus closed 

ith wire. 

Convalescence was uneventful. 

She is now very well, her exercise tolerance is much improved and she has no sputum. 

This case illustrates the well-known fact that removal of non-aerating lung increases the 

xercise tolerance, as the airless tissue acts as a shunt. This woman was thought to have 

genesis of the lung rather than an acquired condition as the calibre of the right main 


’ronchus was normal, 





JUNE 
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Waldenstrém’s Syndrome or Macroglobulinemia.—D. W. Oxprow, M.B., B.S. © or 
S. KARANI, M.B., B.S., M.R.C.P.). 

Mr. B., aged 51, was admitted to hospital on 6.9.56 complaining of gradual impairn :nt 
of sight for two to three years, which had become much worse in the previous two mon 1s. 

He also complained of three years’ recurrent epistaxes which required hospital treatm at, 
and severe bleeding from hemorrhoids which had ceased after hemorrhoidectomy tw ive 
months previously. He had noticed gradually increasing weakness and shortness of 
breath on exertion for four to six months. 

On examination.—He appeared to be moderately anemic clinically, pulse 88, regu ar; 
blood pressure 145/105. 

There was generalized glandular enlargement, but no enlargement of the liver or splc en. 
Examination of the fundi showed marked venous dilatation with numerous hemorrha; es, 
There was no exudate or papilloedema (Fig. 1). 





Fic. 1.—Fundi appearances showing venous dilatation and hemorrhages. 


Investigations.—Hb 23%. W.B.C. 5,000, varying from 4,000 to 7,000. Lymphocytes 
initially 40°% rising to 50°. Platelets 43,000 initially, rising to 120,000. Occasiona' 
nucleated red cells and metamyelocytes. 

23.1.57: Reticulocytes 3-7%. E.S.R. was barely recordable at | mm. in the first hour 

Serum proteins: Total 11-1, albumin 4-7, globulin 6-4 grams/100 ml., A/G ratio 0-73 : | 
The serum proteins rose to 13 grams/100 ml. of which 10 grams were globulin. 

Electrophoresis showed the abnormal globulins to be entirely in the +-globulin fraction. 

Ultracentrifugation (Dr. A. S. McFarlane) showed that there were at least two macro- 
globulins of high molecular weight present in the serum. 

Serum fibrinogen 120 mg./100 c.c. 

Tests depending on abnormal globulins were as follows: Thymol turbidity 25 units. 
Thymol flocculation 5+ units. Colloidal gold 5+ units. Formol gel positive. Bleeding 
time: three minutes. Clotting time: eight and a half minutes. Examination for LE 
cells negative. Coombs test negative. Sternal marrow: Poorly cellular sample. 
80-90% mature lymphocytes. Lymph gland biopsy: Proliferation of lymphocytes; 
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pro: iinent sinuses filled with reticulum and inflammatory cells, with fibrosis of the hilum 
of t.e gland. Chest X-ray: Cardiac enlargement. Prominent vascular markings. X-ray 
of s<eleton normal. 

1e patient developed a large right pulmonary infarct on the fifth day after admission to 
hos vital, and subsequently a right pleural effusion, but since then he has slowly responded 
to ‘epeated transfusions and prednisolone, with disappearance of retinal hemorrhages 
and improvement of vision from 6/60 right 6/60 left, to 6/9 right and 6/24 left. He still has 
occ:sional mild epistaxes. 

‘iscussion.—Jan Waldenstr6m (1944) was the first to recognize this condition when he 
described two cases of essential hyperglobulinemia with fibrinogenopenia. Ferriman and 
Anderson (1956) reported a case with identical signs and symptoms to those of Walden- 
strém’s original case and collected 16 other cases from the literature. They emphasized the 
characteristic features which may be observed in the fundi, namely venous dilatation with 
scattered hemorrhages but without exudate or papilloedema. 

The two diseases which may come into the differential diagnosis are multiple myeloma 
and chronic lymphatic leukemia. In the former there is evidence of characteristic bone- 
marrow changes, a history of bone symptoms and characteristic X-ray appearances of the 
bones; in the latter the appearances of the bone-marrow, gland biopsy and the progress 
of the disease usually establish the diagnosis. 

Some interesting features of this illness need further work to explain them. The excess 
of abnormal globulin appears to be related to the proliferation of lymphocytes and their 
metabolic breakdown. The bleeding may be explained by the lack of fibrinogen and 
platelets, and perhaps also by venous distension caused by unduly viscous blood. The 
anemia may be the result of (a) blood loss, (6) interference with marrow function by 
lymphocytic replacement, (c) multiple thrombi resulting from the peripheral stasis caused 
by increased viscosity of the blood. These thrombi may account for the low platelet and 
fibrinogen figures and perhaps for the poor response to transfusions, e.g. 8 pints of blood 
given in ten days raised the patient’s hemoglobin by only 22% and 4 pints in five days 
by only 14%. 

Treatment.—There is no satisfactory treatment. Blood transfusions produce only 
slight improvement in the blood picture and though cortisone may be used (as in this case) 
for its theoretical action in depressing lymphoid tissue there has been no good effect here 
either clinically or on the serum protein figures. 


— 
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Renal Failure Treated with Prednisolone.—J. E. LENNARD-JONEs, M.B., M.R.C.P. (for 
RICHARD ASHER, M.D., F.R.C.P.). 

Histery.—A boy, aged 16, was admitted to hospital on 23.12.56 complaining of swelling 
of his face, abdomen and legs. Three weeks previously a superficial skin graze became 
infected. A week later he began to feel unwell and ten days later puffiness was noted 
around his eyes. Subsequently his ankles, legs and abdomen became swollen. The 
patient himself had noted a gain of over 12 kg. in weight over the ten days before admission. 
There was no history of recent sore throat, of red urine or of renal pain. A routine urine 
test was normal two months previously. 

Clinical findings.—Gross cedema of the face, body and legs. Pleural effusions. Ascites. 
P'ood pressure 160/110. Throat normal. Healed abdominal skin graze. 

Initial investigations —Urine—gross albuminuria but no red blood cells or casts. Total 
s-rum protein—3-°6 grams/100 ml. (Albumin 2-5 grams/100 ml.) Electrophoresis of serum 
poteins—a, and 8-globulin raised, y-globulin low. Protein content of oedema fluid— 
(1 gram/100 ml. Blood urea—46 mg./100 ml. Serum cholesterol—S12 mg./100 ml. 
Throat swab—scanty 8-hemolytic streptococci. 

Course in hospital (see Fig. 1).—The acute onset of the illness, its possible relationship 
t) streptococcal infection and the finding of hypertension suggested immediately a diagnosis 
«* acute glomerulo-nephritis (Ellis Type I). However, the findings on investigation clearly 

yinted to a diagnosis of nephrosis. 

In the hope that a spontaneous diuresis might occur the only measures adopted during 

1e first three weeks after admission were fluid restriction, a largely carbohydrate diet and 
course of parenteral penicillin. During this time considerable anxiety was felt because 
icreasing cedema caused breathlessness; hypertension and gross proteinuria persisted 
nd the blood urea rose (highest 123 mg./100 ml.). The treatments available were limited 
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Fic. 1.—Showing the diuresis which occurred after treatment with prednisolone. 
The diuresis began before a fall in the urinary protein loss. 


as mercurial diuretics were not effective, cation exchange resins appeared contra-indicated 
owing to the renal failure and the boy was too ill for malarial therapy. It was decided that 
prednisolone should be given and that acupuncture should be performed if this failed. 

Three days after starting prednisolone a diuresis began which reached a climax between 
the seventh and the eleventh days when 23-4 litres (41 pints) of fluid were passed and the body 
weight fell 22 kg. The hypertension disappeared, the proteinuria lessened and the blood 
chemistry returned to normal. Prednisolone was gradually discontinued without increase 
of albuminuria or return of oedema. 

Comment.—This case again demonstrates that a diuresis can occur before a fall in the 
urinary protein (Roscoe, 1956). The successful result of treatment with prednisolone 
despite gross oedema and a raised blood urea seems noteworthy. It is proposed that this 
boy should be maintained on small doses of prednisolone if gross proteinuria or oedema 


recur. 
(We wish to thank Dr. D. J. Crockett for estimating the protein content of the coedem: 


fluid.) 
REFERENCE 
Roscoe, M. H. (1956) Quart. J. Med., N.S., 25, 353. 


Dr. Richard Asher: This illness does not clearly resemble either Type 1 or Type 2 
nephritis, but an intermediate condition. I showed this patient because I would like advic: 
on the diagnosis and treatment. Could the nephritis be related to the infected abrasior 
three weeks previously? How long should one wait before giving cortisone? Is th 
dramatic response in this case attributable to its use? If so, how does it work and how long 
ought it to be continued? Has it any use in preventing recurrences? 


The following cases were also shown: 

Neurofibroma of Lung. ? Collagen Disease.—Dr. M. P. Scott (for Dr. GERALD SLoT). 

Calcified Cyst in Abdomen. ? Hydatid.—Dr. D. Gordon and Mr. G. Qvist. 

Congenital Gigantism of Right Forearm and Hand Due to a Hemangioma.—Mr. J. E. H. 
PENDOWER (for Mr. N. C. TANNER). 

Tuberculous Right Kidney Presenting as a Perinephric Abscess.—Dr. J. Moran (for Miss 
M. C. WATERFALL). 

Myelomatosis with Xanthomatosis.—Dr. J. E. LENNARD-JoNes (for Dr. RICHARD ASHER). 

Pretibial Myxedema and Latent Lymphatic Leukemia.—Dr. B. D. Hotton (for Dr. T. 
PARKINSON). 

Otitic Hydrocephalus.—Dr. JoHN H. BURKINSHAW. 
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(President of the Section of Otology) 


[February 1, 1957] 


DISCUSSION ON RECURRENT OTITIS MEDIA IN CHILDREN 


Mr. Lionel Taylor: Otitis media in children is a complication of upper respiratory infection. 
The onset is usually abrupt with pain and raised temperature, but otitis media may arise 
insidiously. In the untreated and uncomplicated child the drum will rupture by pressure 
necrosis within hours and the pain at once be relieved, or a minor infection settle without 
rupture. When antibiotics are exhibited for a full five days the intratympanic effusion will 
slowly subside as the infection is combated and the fluid drain away through the eustachian 
tube or be reabsorbed in the ear and mastoid cell system. A certain amount of residuum will 
remain, forming fibrosis, and therefore hearing will not return to “normal” for three to four 
weeks or longer. There may be some permanent impairment in hearing especially if attacks 
are repeated. If a myringotomy is done under general anesthetic before the drum ruptures, 
pain will be at once relieved and the linear incision will heal far more quickly than the circular 
hiatus left by necrosis; the contained fluids will escape completely and hearing will return to 
normal very quickly. Resolution will be hastened by use of antibiotics in adequate dosage 
after myringotomy, supported by decongestive nasal drops and aural toilet. Causes of 
recurrent otitis media may be listed as shown in Table I. 


CAUSES OF RECURRENT OTITIS MEDIA IN CHILDREN 
. Eruption of teeth. 
. Enlarged adenoids. 
. Persistent perforation of tympanic membrane. 
. Latent mastoid infection. 
. Lymphoid hyperplasia. 
Idiopathic. 


TABLE 


An de wis me 


~ 
S 


Teeth.—The relationship between teething and otitis media is undisputed but the mechanics 
of this are not proven. Presumably there is reflex congestion of the middle ear which allows 
pooling of mucus in the tympanum. This may become infected from the blood stream if 
the child catches a cold. Treatment of the otitis media is as outlined earlier. 

4denoids.—Where there are large adenoids these, when infected, will swell up and obstruct 
the pharyngeal end of the eustachian tube. Stagnation of mucus occurs with subsequent 
infection either directly from the nasopharynx or by the blood stream, resulting in otitis 
riedia. When the otitis media recurs with every severe cold, removal of adenoids is indicated. 
Between attacks these children will have intact tympanic membranes but these are usually 
iidrawn. They also have symptoms of enlarged adenoids such as mouth breathing and 
snoring. In a well-judged case no further otitis media occurs with subsequent colds. It is 
often convenient to remove the tonsils at the same operation where there has been any 

istory of tonsillitis, although the tonsils have no direct bearing on the otitis media. 
hese children often have an associated maxillary antritis which clears up after removal of 
denoids unless there is an additional vasomotor rhinitis. 

Perforation.—The majority of ruptured tympanic membranes heal, but a few remain with 

perforation. This does not necessarily affect the hearing, but such a perforation remains 

potential source of danger. If, for instance, water gets into the external meatus from 
nder-water swimming or vigorous hair washing, it may enter the middle ear. If it does so, 
titis media will follow. Similar effects will be produced by syringing such an ear for removal 
f wax. Until recently there was no satisfactory treatment for this condition, but now the 
‘peration of myringoplasty will prove of value for some of these cases. 


JUNE 
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Latent infection —Where inadequate dosage of antibiotics is used, particularly where he 
drum has not ruptured, latent infection may persist. After a time of apparent norma ity 
the otitis media will flare up again within two to four weeks, or may present as mastoid is, 
or one of its complications. One such boy of 7 complained two weeks after treatmen‘ of 
seeing two television screens. He was admitted to hospital and found to have papilloede 
The only aural sign was reddening of the deep meatus in the attic region and some deafn ss, 
but at operation the mastoid cell system was full of cheesy granulations and he had a ste ile 
lateral sinus thrombosis. His hearing returned to within normal limits two months la er, 
A second child presented with vomiting and other signs of meningism. His aural se; sis 
was minimal, but the cell system was completely disorganized. Lumbar puncture in e..ch 
child showed the pressure to be raised but culture was sterile confirming a diagnosis of ot tic 
hydrocephalus. Again after a simple Schwartz mastoidectomy, recovery was complete < ind 
uncomplicated and hearing became normal. 

Hyperplasia.—Removal of adenoids, especially in the very young, may be followed by 
diffuse lymphoid hyperplasia of the nasopharynx. The pharyngeal end of the eustach.an 
tube contains lymphoid tissue. Usually this causes little trouble but in these children hyper- 
trophy may be responsible for recurrent obstruction with resultant otitis media. This cannot 
be removed successfully by surgery, but responds on occasion to radiotherapy. 

Idiopathic group.—Finally there remains a group of children in whom otitis media recurs 
with monotonous regularity despite every treatment. These patients, whose otitis media must 
be labelled idiopathic, remain one of the unsolved otological problems. Such children have 
clear nasal airways between attacks, with no symptoms of enlarged adenoids or sinusitis. 
Ear drums are of normal lustre and are not indrawn. Between attacks Rinne’s test is 
positive and Weber’s central. Possibly the eustachian tubes are more widely open than 
normal, allowing muco-pus to gravitate up the tube in sleep against the ciliary stream, or 
very rarely it is possible that such children have had their adenoids removed and at that time 
the eustachian cushions were damaged by the curette. 

Both the lymphoid hyperplasia group and the idiopathic group will start a steady improve- 
ment about the age of 14. If masterly inactivity has been possible up to that time the 
reward will now be gained in that the attacks will cease as the lymphoid tissues regress and 
assume adult form. 


r 


Dr. I. Friedmann: The role of the clinical pathologist in the management of otitis media 
depends, to a certain extent, on the general practitioner and surgeon. The surgeon may 
feel less inclined to ask the clinical pathologist too many questions. The general practitioner 
has also adopted a more active attitude when using the antibiotics as it can be unwise to 
delay treatment until the results of the laboratory tests are to hand. 

The value of the sensitivity test cannot be doubted but its results are not immediately 
available. This is due to the practical difficulties and to the considerable amount of work 
involved. In addition, it has become increasingly difficult to keep abreast of developments 
in this field. Several new antibiotics have been introduced recently and our persona! 
laboratory experience of them has so far been limited. 

Besides a critical attitude of mind the interpretation of such information presupposes « 
knowledge of the bacteriology and pathology of a given disease. The fact is sometimes 
overlooked that treatment with antibiotics does not represent treatment of a disease, as doe: 
surgical treatment, but is directed against the causative organisms. It is not entirely correct 
to talk of the antibiotic treatment of otitis media. It would be more accurate to refer to th 
treatment of e.g. staphylococcal, pneumococcal, &c., infections of the middle ear. 

The best assistance the clinical pathologist can give is based on the long-term study of th 
bacteriology, histopathology and experimental pathology of otitis media. 


TABLE I.—BACTERIOLOGY OF ACUTE OTITIS MEDIA IN 2,441 PATIENTS 
(Overall incidence of micro-organisms in 1952-56) 
Number of strains: 3,391 , 4 


Staphylococcus pyogenes ae nr oo Size (41-8) 
Staphylococcus pyogenes penicillin resistant . . 411 (16-8) 
Streptococcus pyogenes a “f — 669 (27-4) 
Streptococcus viridans ee = i 157 (10-6 
Streptococcus pneumonie - - i 103 ) 
E.coli .. ne ra - oS is 103 (4-2) 
B. proteus - ‘a a a ees 157 (6-4) 
Ps. pyocyanea .. a a ek _ 136 (5-5) 
Mixed... ‘A i - a $s 285 (11-7) 
No growth ov és ‘ha rae ae 348 (14-2) 


The overall incidence of the predominant organisms has not varied greatly in the years 
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195° to 1956 (Table I). Gram-positive cocci have predominated and have on the whole 
ren iined sensitive to penicillin. There were no penicillin-resistant strains among the 669 
strains of Streptococcus pyogenes, isolated from 27-4% of all patients. 

The overall incidence of Streptococcus pneumonie and viridans has remained low 
(Fr edmann, 1952). Type 3 pneumococci, though frequently encountered, appeared to have 
no untoward effect on the course of acute otitis media. In 1956 about 30% of our pneumo- 
cocci belonged to type 3. 

The overall incidence of penicillin-resistant strains of Staphylococcus pyogenes was 16°8%. 
4:18% of all staphylococci showed in vitro resistance to ten units of penicillin. These 
figures have remained remarkable steady in our hospital. 

Contrary to the experience in other fields there has emerged no clinical or pathological 
evidence which might incriminate the penicillin-resistant Staphylococcus pyogenes. There 
has been no evidence of a change in the clinical picture of acute otitis media and the number 
of otogenic intracerebral complications has remained negligible. Moreover, clinical experi- 
ence shows that patients with acute otitis media harbouring penicillin-resistant staphylococci 
may respond favourably to penicillin treatment. 

In the writer’s opinion penicillin has remained the antibiotic of choice in the treatment of 
acute otitis media. 


TABLE*I].—BACTERIOLOGY OF RECURRENT OTITIS MEDIA IN 917 PATIENTS 
(Overall incidence of micro organisms, 1952-56) 


Number of strains, 1,030 sd 

Staphylococcus pyogenes .. 267 (29-1) 
Staphylococcus pyogenes penicillin resistant 162 (17-6) 
Streptococcus pyogenes a ae ne 195 (21-2) 
Streptococcus viridans ‘ i = 53 (11-1) 
Streptococcus pneumonia .. os in 49 

E. coli . ‘5 ~ 51 (5-6) 
B. proteus 80 (8-7) 
Ps. pyocyanea 67 (7:3) 
Mixed : 93 (10-1) 
No growth 13 (1-4) 





The present writer has defined a recurrence of otitis media as the recurrence of an acute 
infection after a symptom-free interval of an arbitrary period of six months. As the figures 
indicate, the overall bacteriology is similar to that found in acute otitis media (Table II). 
It is interesting to note that the number of negative cultures was lowest in this group. 


TABLE II].—BACTERIOLOGY OF CHRONIC OTITIS MEDIA IN 1,700 PATIENTS 
(Overall incidence of micro organisms, 1952-56) 


Number of strains: 2,067 ya 

Staphylococcus pyogenes .. « woe (31-7) 
Staphylococcus pyogenes penicillin resistant 219 (12-9) 
Streptococcus pyogenes ca - “8 119 (7-0) 
Streptococcus viridans hs a ae $7 (4-6) 
Streptococcus pneumonie .. - ss 21 

E. coli ; - ey. ea ite 138 (8-1) 
B. proteus ie 7 wa > “0 (25-4) 
Ps. pyocyanea ” . ” .- a (12-8) 
Mixed 5 sia ea i 143 (8-4) 
No growth = = i .. 181 (10-6) 


The shift towards a predominance of Gram-negative bacilli is characteristic of the bacteri- 
«logy of chronic otitis media. There are several efficient antibiotics against the majority 
(f the Gram-negative organisms. The majority of organisms of E. coli type, A. aerogenes 
-ad Klebsiella pneumonie (Friedlander’s bacillus) have shown in vitro sensitivity to strepto- 

1ycin, chloramphenicol and tetracycline. Ps. pyocyanea was usually sensitive to polymyxin B; 

. proteus was sensitive to streptomycin and chloramphenicol. 

The management of chronic otitis media is largely surgical owing to the irreversible changes 

f bone and mucosa. 

The histopathology of otitis media—One of the objects of the present investigation 

vas to try and solve the question as to whether the pathology of otitis media or 
iastoiditis has changed since the advent of the antibiotics, a change often suggested. 
or this purpose bone chips removed at recent mastoidectomy operations have been 
ectioned and examined, and the pathology of experimentally induced otitis media in the 
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guinea-pig studied. It has been pointed out in previous reports (Friedmann, 1955a anc 5; 
1956) that there was no microscopical evidence to suggest a fundamental change in -he 
pathology of otitis media. 

[Slides illustrating the irreversible bone and mucosal changes, with particular referenc: to 
the significance of epidermoid cholesteatoma and cholesterol granuloma were shown. 


Antibiotic treatment of experimental otitis.—The injection of various organisms, suc! as 
Ps. pyocyanea, Streptococcus pneumonie and B. proteus, into the middle-ear cavities of :he 
guinea-pig produces otitis media (Friedmann, 1955a and 5b). 

The experiment to be described was carried out with a strain of Streptococcus pneumw sie 
{Type 3) isolated from a case of acute otitis media. This strain spread regularly from ‘he 
infected to the non-infected ear of the animal causing bilateral chronic otitis media. Guinea- 
pigs were divided into four groups. After the intra-aural injection of a suspension of ihe 
organism, Group | was kept as untreated controls; Group 2 was treated immediately with 
terramycin for intramuscular injections, giving 50,000 units daily for six days. Group 3 
was treated in the same way but only after seven days following infection and Group 4 a 
fortnight after infection. 


Result.—All animals survived 
and were killed six months 
after infection. The control 
animals in Group | developed 
bilateral chronic otitis media 
leading to a great deal of sup- 
puration and bone formation 
in both ears (Fig. 1). In Group 2 
the infection remained localized 
in the infected ear causing only 
some thickening of the bulla 
and slight suppuration (Fig. 
2). In Group 3 the infection 
appeared to be completely 
cured. There was no evidence 
of infection in either ear (Fig. 
3). In Group 4 the infection, 
although prevented from 
spreading to the non-infected 


ey . ear, caused chronic otitis 
Fic. 1.—Non-treated control animal showing bilateral chronic mais in the tatietel on 
Otitis media sacrificed six months after right intra-aural infection eC ‘ 
with Streptococcus pneumonia. *3. H.and E. G.P. 389. (Fig. 4). 





~ og 


Fic. 2.—Animal treated wit! 
terramycin immediately afte 
right intra-aural infection wit! 
Streptococcus pneumonie an 
sacrificed after six months 
Moderate otitis media in infectec 
ear; non-infected ear healthy 

3. H.andE. G.P. 391. 











Sa anc pb: 


’ 


ge in ‘he 


ferenc: to 
Own. 


, Sucl as 
es of che 


1eumML ie 
from ‘he 
Guinea- 
mn of ihe 
tely with 
Grou; 3 
roup 4a 


survived 
months 
control 
veloped 
$ media 
of sup- 
rmation 
Group 2 
»calized 
ng only 
e bulla 
n (Fig. 
nfection 
npletely 
vidence 
ir (Fig. 
fection, 

from 
nfected 

Otitis 
d= ear 


1 wit 
afte 
wit! 
anc 

onths 

fecte 
althy 











Section of Otology with Section of General Practice 409 


Fic. 3.—Treatment de- 
layed until seven days after 
infection. Animal sacri- 
ficed after six months. 
There is no evidence of 
otitis media in the infected 
(or non-infected) ear. » 3. 
H.andE. G.P. 397. 





Fic. 4.—Treatment de- 
layed until fourteen days 
after infection. Animal 
sacrificed after six months. 
The infected ear shows 
fully developed chronic 
otitis media but the infec- 
tion was prevented from 
spreading to the non-infec- 
ted ear. 3. H.and E. 
G.P. 401. 





Wb 
cannot offer an entirely satisfactory explanation of these results; but the experimental 


evidence appears to confirm the clinical experience that there is a time for antibiotic treat- 
ment of otitis media, as there is a time for surgery. 


REFERENCES 
RIEDMANN, I. (1952) J. Laryng.. 66, 175. 
—— (1955a) J. Laryng., 69, 27. 
(19555) J. Laryng., 69, 588. 
— (1956) J. clin. Path., 9, 229. 


yr. G. F. Abercrombie: Between 1924 and 1934 I attended 82 patients who had between 
th -m 115 attacks of otitis, of which 35 were bilateral, giving 150 drumheads for observation. 
© these. 80 resolved without complication: in 25, the drumhead perforated with 19 recoveries, 
3 econdary myringotomies and 3 mastoid operations; in 45, primary myringotomy was done 
w th 37 recoveries and 8 subsequent mastoid operations. At the end of this series, no case 
© acute otitis media had been allowed to become chronic and no patient was left with a 
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running ear. Of the 82 patients, 10 came to a mastoid operation, and 12%, or somet ing 
near it, was the common finding of those days. 

Then, as now, in two attacks out of three, an antecedent infection in the nasopharynx was 
to be recognized—a respiratory catarrh, cough or cold; sore throat or tonsillitis; whoo »ing 
cough, measles, scarlet fever or diphtheria. Dentition also was listed as a predispx «ing 
cause, but in the great majority the otitis was simply the result of acommon cold. Ina out 
one patient in three, both ears were affected, and in half of these patients, the secon ear 
was affected on the same day as the first. 

The signs and symptoms of acute otitis media are pain, fever and an inflamed dium, 
Deafness is often present, perhaps always so, but is difficult to assess in young chil« ven. 
Earache is the constant symptom; it may last only half an hour or it may keep a child a\ ake 
all night. There is often some tenderness on pressure over MacEwen’s triangle or ove: the 
tip of the mastoid process—signals for prompt action. More than half of all my c.ses 
subsided and resolved with symptomatic treatment only. In many patients, however. the 
drum ruptured spontaneously. When it is recollected that frank pus always drained from 
these ears, it must be admitted that the end-results were remarkably good, for only {2% 
required a mastoid operation. In an endeavour to improve upon this figure the E.) \T. 
men of the day demanded that the tympanic cavity should be drained in the early stage by 
myringotomy. I strove to follow this advice and made great efforts to get these drims 
incised as soon as they began to bulge, but the results were not encouraging. In my series, 
primary myringotomy was performed 45 times, 30% of all cases, but the operation, in special- 
ist hands, failed to prevent disease of the mastoid on 8 occasions, and the percentage of 
success, 37 out of 45, 82%, was certainly no better than that obtained by nature’s second 
method of cure, namely, perforation. 

The results to-day show an enormous improvement. Assuredly, acute otitis media is 
still with us. Logan (1953), analysing the clinical records of eight practices, with something 
over 27,000 patients at risk from April 1951 to March 1952, found that it was diagnosed in 
about 3% of that population, but that mastoiditis was mentioned in only | in 60 of that 3°. 
Recent surveys from general practice, particularly that conducted by the Medical Research 
Council in 1955, show that, although the condition is just as common as formerly, myring- 
otomy is no longer done and a mastoid operation is very seldom required. The incidence 
of acute otitis media rises up to the age of 5 or 6 years and then falls sharply. 80°% of patients 
nowadays receive sulphonamides or antibiotics in some form—oral, parenteral or local— 
and residual defects are neither frequent nor serious. 

There remain at the present time two questions of very great interest and practical im- 
portance. First, what is the explanation of the astonishing improvement in the prognosis 
for a child who is the subject of acute otitis media? It appears that almost every second 
child suffers from this disease in early life, and yet myringotomy and mastoidectomy ure 
exceedingly rare. Mastoiditis, like puerperal fever, seems to be a thing of the past. I believe 
that this remarkable change is to be attributed solely to modern therapy, now so very 
extensively used. Secondly, what change occurs at the age of 6 years, which cuts the 
incidence of otitis media by half? Whatever it is, it enables those of us in general practice 
to continue with confidence to reassure anxious parents that their children will “grow out of it”. 


REFERENCE 
Loan, W. P. D. (1953) Stud. med. Popul. Subj., No. 7. H.M.S.O. 


Dr. David Wheatley: The advent of the antibiotic era has transformed acute otitis media 
almost overnight from a surgical to a medical condition. At the present time it is main y 
treated by the general practitioner. My remarks reflect, therefore, my own views aid 
experience of this condition as I have encountered it under general practice conditions. 

The main object of treatment in general practice is to annihilate the infection at the earlic:t 
possible moment, thereby allowing the natural processes of resolution to occur unhindere |. 
In the unperforated case, appropriate antibacterial treatment causes such rapid subsiden: e 
of inflammation that myringotomy is seldom, if ever, necessary. Often, however, perfor. - 
tion has already occurred before one is called to the case. Nevertheless I have not yet sec 1 
a case in which the ear drum has failed to heal and I see some 50 to 100 cases in a year. I ha‘ 
not in any of my cases had a myringotomy performed and in ten years of practice I have n: t 
encountered a case of mastoiditis. 

The object of antibacterial treatment is simple, but the means of achieving it has bec 1 
vastly complicated by the glittering array of antibiotics available today. Antibiotics, an | 
I here include the sulphonamides, at the present time may be divided conveniently int > 
three groups. We are not much concerned with the third group, for the main use «f 
these antibiotics is anti-staphylococcal. In general practice we encounter mainly th 
domesticated strain of staphylococcus and not the wild variant of Fairbrother (195¢ 
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whic : seems so to infest the wards of our hospitals. The great majority of domiciliary 
stapl ylococcal infections remain sensitive to penicillin. 


f sulphonamides 


1. Narrow spectrum penicillin — 
streptomycin 

~ chloramphenicol 

2. Broad spectrum ‘4 tetracyclines 
Erythromycin 


Spiramycin (** Rovamycin’’) 
Novobiocin (‘‘ Albamycin’’) 
Oleandomycin 


3. Penicillin substitutes 


In general practice, therapy is blind as indeed it must always be unless perforation has 
already occurred. Since the infection may be due to a variety of organisms and indeed is 
often mixed, it is better to cover as wide an antibacterial field as possible. For this purpose 
I would advocate the synergistic combination of penicillin and a sulphonamide. By this 
means penicillin is virtually converted into a broad-spectrum antibiotic, yet at the same time 
retaining its unique bactericidal action, which still excels that of any other antibiotic. The 
broad-spectrum antibiotics, with their disadvantageous side-reactions and high cost, may 
then be held in reserve for the rare case that fails to respond to the primary treatment. 

I consider that oral penicillin combined with a sulphonamide, provided it is given in high 
enough dosage, is entirely adequate in this condition (Wheatley, 1953). This is particularly 
so in general practice as one is dealing mainly with children. It is important to present the 
patient with a dosage regime that is likely to be adhered to in the home; for we are entirely 
dependent on our patients for the correct timing of doses. One cannot rely on patients with 
what is to them a non-serious illness, taking nocturnal doses. Very often also they will not 
admit to failing to conform to the instructions given them. As a result treatments may be 
condemned as failures when in fact they were not given a chance. It is only occasionally 
that the discovery of a half-full bottle of tablets by the bedside, when it should have been an 
empty one, gives us a clue as to the real cause of failure. 

Therefore I give my drugs eight-hourly, a regime which conveniently fits in with the patient’s 
daily routine. This allows doses to be taken on awaking, in mid-afternoon and on going to 
bed. I have found that this is usually adhered to. As regards dosage, my standard dose for an 
adult is: penicillin G 500 mg. (800,000 units) (or penicillin V in half this dose) +1 gramme 
of sulphadimidine, eight-hourly. Children are dosed in proportion and advantage may be 
taken of the many pleasantly flavoured liquid preparations available. 

I last collected my results in 1952, when in a series of 100 cases the following data were 
obtained (Wheatley, 1952a): 


TABLE I.—OritTIs MEDIA. 


No. of cases .. ie ~ , = on ne 100 
Infection subsided we 100 
Chloramphenicol substituted for. oral penicillin +sulphadimidine ie 3 
Recurrence in three months an a oe 3 
Recurrence at longer intervals* . wel ny na 7 
Hearing—whisper at 15 ft.+ (follow-up 6-9 years) i eu ie 100 


*Subsequently prevented by removal of T’s and A’s., 


“ince then results have been so uniformly similar and satisfactory that I have not needed to 
record them further. 

n chronic otitis media we can enlist the aid of the bacteriologist in determining bacterial 
sp.cies and sensitivities. Nevertheless specific antibiotic treatment is often disappointing, 
since elimination of one organism so often results in its replacement with another different 
one. Obviously other factors are concerned and our knowledge of these is obscure. I 
wuld like to consider two possibilities, allergy and inflammation. 

\ persistent discharge after antibiotic treatment, particularly if it is serous in nature and 
sh »ws only low-grade infection on culture, may be a manifestation of an allergic reaction 
to the original infection. On this hypothesis it would be reasonable to treat such cases with 
ei 1er antihistamines or steroid hormones. The latter having the advantage of reducing 
. lammation and making any residual organisms more accessible to a further antibiotic 

or slaught. 

have in the past given antihistamines both locally and orally to such cases, with some 
si 2cesses (Wheatley, 19524). During the course of such treatment, 3 cases with a persistent 
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seve 


discharge due to Proteus became sterile and I was stimulated to investigate the antibac ‘erial 
properties of the antihistamine used (“‘antistin’’) in vitro, with the following results: 





reac 
TABLE I1.—ACTION OF “ANTISTIN” (4%) ON Proteus (+ =GROWTH, — =BACTERIOSTASI: T 
Dilutions hyp 
Time Control culture Control cultur by t 
in hours 0 sz 1:4 1:8 Nothing added Sterile water adc ed ¥ 
t + + + - + + met 
1 + + + + + + 
4 - ~_ - + + + N 
8 - = = + + ay ear 
18 = = ps rg po a 7 7 mo 
Despite this effect, however, the treatment failed to eradicate Proteus in subsequent cases “ 
and I have not pursued this line of investigation. Recently I have had some better success firs 
with the local application of hydrocortisone and hydrocortisone+ neomycin drops. she 
Nevertheless chronic otitis media remains a fairly difficult problem in general prictice | 
where lack of time and facilities contribute to a need for some fairly simple home therapy. tio 
REFERENCES ] 
FAIRBROTHER, R. W. (1956) Lancet, i, 716. his 
WHEATLEY, D. (1952a) Med. ill., 6, 443. wil 
—— (19525) Practitioner, 168, 510. inc 
—— (1953) Brit. med. J., i, 806. as 
co 
Mr. S. R. Mawson referred to the possible importance of teething as an etiological factor ag 
when it occurred concurrently with an infection of the middle ear. eX 
Most textbooks had little to say on this but in Wilson’s recent book “‘Diseases of the Ear, 
Nose and Throat in Children,” the opinion was given that the connexion between teething of 
and otitis media was “merely an ignorant superstition”, Was this true? mi 
In hospitals, infants were seen with acute or recurrent otitis media in whom it appeared that Wi 
the only concomitant with any possible etiological significance was the eruption of teeth. ca 
He had collected 32 cases—admittedly a small series, but in these he was sure that there was 
no other precipitating cause. Each seemed to be a primary otitis media associated solely ar 
with erupting teeth. In December last he sent a questionnaire to the mothers of these a 
children inquiring whether there had been any subsequent earache or discharge and if so $2 
what was considered to be the cause. 15 had replied, but in only 2 had there been any 
subsequent earache and discharge and both had been attributed to severe colds, so that 13 th 
out of 15 had had no further trouble with the ears since that connected with teething. The te 
period of follow-up ranged from half to two and a half years after the cessation of teething 
and it seemed significant that in this period 86°% were free from ear symptoms. In his own . 
experience, he would say that teething undoubtedly did involve some infants and children in . 
otitis media. While the exact mechanism had yet to be explained, there would still seem to . 
be a sound position to defend against the extreme charge of “ignorant superstition’. As to 
treatment, he felt that each one needed to be treated as otitis media on its own clinical 
merits. 3 
Mr. A. G. Tresidder spoke in defence of the operation of myringotomy which was used 





drum. True, the operation did not always prevent a subsequent mastoid operation. 
Nowadays, such a condition of the middle ear was almost universally treated by antibiotics 
and in a large number of cases the bulging and redness disappeared and apparently the hearing 
was restored, but it had been suggested that the absorption of the exudate in the middle car 
led to some fibrosis round the ossicles and might be a cause of deafness in after years. fle q 
felt himself that when one was confronted with a red bulging drum myringotomy should >%e 
carried out to see what the organism was and the appropriate antibiotic given. 


before the advent of antibiotics when dealing with the case of a child with a red bulging 
( 
€ 


Dr. L. Roodyn discussed recurrent otitis media associated with enlarged adenoids whi -h 
was a particularly common condition in children between 5 and 7 years of age. Recurre it 
hemolytic streptococcal infection of the throat with spread to the middle ear accounted | >r 
some of the cases, but a greater number were probably caused by virus infections. At te | 
Meeting on Adenoviruses of the Pathology and Epidemiology Sections held on January ! 5, 
1957 (in press), Dr. H. Pereira of the Common Cold Research Unit, Salisbury, described a | 
small outbreak of these infections which occurred in the families of some of the laborato y 
workers. One of the boys who was about 5 years of age had a typical adenovirus infecti« 1 
and some four or five months later his adenoids were removed. It was possible to cultiva 2 
from the adenoid tissue removed at operation the same type of virus. 
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Thi. observation which showed that the adenoviruses persisted in the adenoid tissue for 
sever:! months, suggested that the overgrowth of this tissue may represent a hypertrophic 
reaction of the lymphoid tissue to the continued presence of the virus. 

The recurrent otitis media was probably caused by the mechanical effects of a pad of 
hyper‘rophied adenoid tissue or perhaps there might be direct infection of the middle ear 
by the adenovirus. 

‘nether the removal of the adenoids significantly reduces the recurrence rate of otitis 
media is still undecided. 


Mr. S. W. Allinson said that there should be a prophylactic approach to diseases of the 
ear, nose and throat. The baby should be taught to breathe through the nose with the 
mouth shut. The mother should press up baby’s chin to close the mouth and so encourage 
breathing through the nose. The nose should only be blown gently and never pinched. 

If, in later life, a patient should be seen complaining of attacks of otitis media then in the 
first place breathing through the nose with the mouth shut should be taught and the nose 
should only be blown gently. 

If these methods fail it may be necessary to remove the tonsils and adenoids but this opera- 
tion should rarely be necessary in the first instance. 


Dr. G. O. Barber said that he was interested, when Mr. Lionel Taylor was going through 
his causes of otitis media, that there should be no mention of the significant number connected 
with the onset of measles. Twenty-five years ago an attack of measles was very often co- 
incident with an attack of otitis media and he wondered why they did not think of it nowadays 
as such an inevitable complication. Had something happened to measles to prevent this 
complication? Had a social change taken place with regard to measles? Twenty-five years 
ago quarantine was extremely strict and everything was tried, to postpone the onset of the 
exanthem until the patient was older and had gone to a residential school. 

He was reminded of 1935 when out of a possible 340 boys there were 96 cases of measles 
of whom 76 were in the sanatorium at once, and it was a sanatorium designed to hold a 
maximum of 56 cases which meant that it was grossly overcrowded. At the same time there 
was a virulent hemolytic streptococcus in the school causing sore throat and out of the 76 
cases 40 developed acute otitis media. , 

Like Dr. Abercrombie in those days he too was under the influence of the myringotomist 
and he and his partner used to go along the moment a boy reported earache, and perform 
amyringotomy. They did 40 myringotomies and there were four mastoids; this was the 
same percentage as Dr. Abercrombie’s. 

In the follow-up of these boys, the majority had a second or even a third attack during 
their three or four years at school. The acute attack during measles seemed to establish a 
tendency to recurrent otitis media. 


_ The Chairman said that he thought the virulence had decreased in scarlet fever as well as 
in measles. One used to find that the drum head went in a few days, one never saw that 
nowadays. He was surprised at the number of people who had had measles before they 
went to school, did Dr. Barber say that 3% had not had it? 

Dr. Barber said that nowadays the majority of the boys in the senior school had had it, 
3°, of boys had not had measles. 

Mr. F. C. W. Capps said he could remember as a young patient in the pre-antibiotic days 
having to wait a week for the drum to burst; and if ever the antibiotics or the sulphonamides 
failed in efficiency he hoped that the general practitioners would remember that myring- 
otcmy was still a very good procedure. It was a good rule “where there is pus let it out”, 
especially in the presence of pain. 

Vir. G. H. Bateman said that the main indication for myringotomy was pain which was 
no: relieved quickly by antibiotics. 

Mir. J. F. Lipscomb made the point that general practitioners should test the patient’s 
heiring and not rely on purely clinical symptoms. One has often to do a myringotomy 
two to three weeks after the initial attack of otitis media because of persistent deafness. 


Ir. R. Goulding said that the previous speakers’ questions as to the general use of antibiotics 
were important. They had heard from the general practitioners present what they did and 
hc w they did it, but he would point out that those who had come to the meeting were the 
er ightened ones. He had done a number of locums and had come to the conclusion that 
a vast quantity of antibiotics used for otitis media was ineffective because the routes of 
ai ministration and the doses employed were neither appropriate nor adequate. He was 
b ginning to wonder whether this great improvement in the course of otitis media over the 
le st ten or fifteen years was due to antibiotics or whether it was due to a change in the natural 
h story of the disease. Although it would take a great deal of courage, it would be interesting 
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to study two parallel series of patients, one given antibiotics and the other treated by con- 
servative methods alone, and see just how much difference there would be in the result: 


Dr. L. W. Batten said that with regard to myringotomy he would like to agree wit: Dr, 
Abercrombie that early incision was bad, one should wait until pus was present. It di. not 
relieve pain very often and certainly did not stop pus forming. It was good sense to |.‘ the 
pus out, but nowadays it was not often there. 


Mr. J. W. S. Lindahl said that otologists in the hospital saw the patient once anc not 
always again, and it was sometimes difficult to assess the effect of removal of adenoics on 
recurrent otitis media. It seemed that by the removal of adenoids the process of recovers was 
initiated and that the cause of recurrence was not only obstruction but some degrce of 
infection of this eustachian tube and surrounding tissues. 

Frequently there would be another attack or two of otitis media after the operation and 
he warned mothers that they might expect this. He could produce no figures at all, but it 
was his impression that the number of attacks of otitis media after operation were almost in 
proportion to the number of attacks before. There was a hard core of cases which wert on 
and on but there was also a majority who got better and one did not necessarily know about 
them as they were not always brought up again. 


Mr. Lionel Taylor, in reply, said that there were three points; the first one was Dr. Barber’s 
mention of measles. His table showed the causes of recurrent otitis media but he agreed 
that measles was a predisposing cause of acute otitis media. Secondly, his impression was, 
in spite of what Mr. Lindahl said, that generally if the adenoids were adequately removed— 
he used that word advisedly—the fall in the incidence of otitis media was most marked. He 
had seen it in his own family and probably all of them had seen it in theirs. 

He thought Dr. Roodyn was a little unlucky in some of his cases, he might have had a larger 
number than average of the “thard core” children who went on getting otitis media. 

The third point was Mr. Tresidder’s—what one did when one was faced with a red bulging 
drum? As Mr. Capps had said, with a general anesthetic and a myringotomy the result was 
dramatic and the course of the illness was shortened very considerably. Having done a 
myringotomy the progress of the infection was apparent. One had only to look and could 
then see if there was any more pus coming out and one knew that the child would not develop 
a latent mastoiditis. If the child was given penicillin, however adequate the dose, there was 
a chance that he would develop one of those rare mastoids and mastoidectomy would 
have to be done. 


Dr. D. Wheatley said he was a little disturbed by the speaker who said he had to wait for 
his drum to perforate, that might have happened years ago but if he went to his gencral 
practitioner nowadays he would be treated with antibiotics and the infection would be gone 
long before the week was out. Those who stressed the diminishing virulence of the strepto- 
coccus for the improvement of results really did not believe what they said! An admission 
had been made that few would be prepared to put up a control series with and without 
antibiotics. 

The Chairman said that as a result of the discussion he remained convinced of the potency 
of antibiotics in ear disease but he was also convinced that adequate doses must be given. 


Section of Otology 


[March 1, 1957] 

The following papers were read: 

Some Points on the Technique of Temporal Bone Surgery (with colour slides).—Mr. TEREN: 
CAWTHORNE. 

Bilateral Hearing Improvement Following Fenestration.— Mr. C. A. HUTCHINSON. 

Myringotomy Restated.—Mr. R. J. MARTIN. 

Habilitation of the Deaf.— Mr. I. G. Rosin. 

Bleeding from the Ear in Closed Head Injuries.—Mr. P. V. WADsworTH. 

Post-traumatic Conduction Deafness.— Mr. I. B. THORBURN. 

Malformations of the Auricle—Mr. W. O. Lopce. 

Amnion Graft in Radical Mastoidectomy.—Mr. L. TAytor. 

The papers were discussed by Mr. W. H. B. Magauran, Mr. H. V. Forster, Mr. G. | . 
Bateman, Mr. I. Simson Hail, Mr. P. E. Roland, Mr. W. S. McKenzie, Mr. H. D. Brown Kell , 
Mr. P. Scott, Mr. S. W. G. Hargrove, Mr. G. Thompson, Mr. Miles Foxen, Mr. G. A. Frase . 
Mr. B. S. Carter, Mr. E. G. Collins and the President. 


The meeting will be published in the Journal of Laryngology. 
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Section of General Practice 
President—JOHN H. Hunt, M.A., D.M. 


[December 19, 1956] 


DISCUSSION ON THE AFTERMATH OF HYSTERECTOMY AND 
OOPHORECTOMY 


Dr. Katharina Dalton: Not all hysterectomies end in tragedy, but a great deal can te 
learnt from those which do. The sooner the after-effects of this radical operation are 
fully understood the more will the importance be realized of considering every possible 
alternative treatment before the final decision to perform a hysterectomy is reached. To 
study the long-term effects of this operation a questionnaire was used to follow up all cases. 
in my practice. This practice is not representative of general practice, but is overloaded 
with sufferers from premenstrual syndrome and menopausal disorders. It is, therefore, 
not possible to compare this series with controls and no claim is made in this respect. In 
this series, of the 43 women 6 were single and 3 widowed. Of the 34 married women 3 have 
since obtained divorces and a further 12 have sought the advice of a marriage guidance 
counsellor in an effort to prevent marital disruption. Thus in 44% of married women in 
this series hysterectomy has been followed by marked loss of marital happiness. 
Undoubtedly in many cases marital discord may have been evident before hysterectomy, 
but this vital event in the lives of a married couple may possibly prove the last straw. 
The husband, who cannot and knows he never will be able to enjoy sexual satisfaction 
with his marriage partner, has a greater temptation to seek the company of another woman. 
Nevertheless the marriage may have been on an even keel prior to hysterectomy. 


lhe three divorced women all reported normal intercourse before operation, but inter- 
course had not been attempted since. Before operation 76% of the married women 
experienced normal intercourse, and the remainder reported unsatisfactory intercourse 
due to dyspareunia or infrequency. However, after the operation only 22% reported 
normal intercourse, 36°, reported unsatisfactory intercourse and in the remaining 42% 
there had been complete abstention. This question was often answered by a look of 
surprise or such statements as “I didn’t know I could” or “I thought I was all sewn up”. 
One replied “Oh no, my husband is too thoughtful”, but alas! one year later the thoughtful 
husband was enjoying the company of his secretary. Surely there is a failure here in pre- 
op-rative preparation and post-operative guidance in omitting discussion on this very 
im>ortant subject with husband and wife. 

Vhen asked if they were pleased with the result of the operation 23 of 43 women replied 
“9”, Some amplified their statement with such remarks as “I feel pain more now”, 
worry over trifles”, “Never really well’, “Don’t like company”, “it made me hard”, 
ilways wanted children” or even “I’ve a lovely scar, but my health has never been the 
sa ve since”. In contrast the reason given by those who were satisfied was always the 
sa ve “No worries about becoming pregnant”. This suggests an insufficient knowledge of 
traceptive measures and possibly too little faith in them, or that while believing it is 
m rally wrong to use contraceptives, they are conscience free if gynecologists render 
th _m permanently sterile. 

\nalysis of those who were satisfied with hysterectomy showed that they were equally 
s! .red among the married, single and widowed, but there was a marked difference in satis- 
f; tion according to the time that had elapsed since the operation. Thus, less than one 
y ir after operation 83°, were satisfied, but between one and five years only 41% were 
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satisfied. The figure dropped to 33% for those six to ten years, and rose to 50% afte: ten 
years. These figures may account for the impression among gynecologists that : ieir 
operation has been successful, for they often see the patient for a final examination tw . to 
six months after leaving hospital, at a time when she is still happy with her recovery { om 
a major operation but before she has returned to the full stresses and strains of ever: Jay 
life, and before intercourse has been seriously attempted. 


The age of the patient at the time of hysterectomy appears to affect the success o! the 
operation. Of those who were under 40 at the time of operation 70% were satis ied, 
between 41 and 45 years only 43% were satisfied, dropping to 25° for those betwee: 46 
and 50, and 40% between 50 and 55 years. It is only those over 55 who give the plea «ing 
figure of 100% satisfied with the result of the operation. This suggests that Nature ob ects 
most to interference by hysterectomy when this is performed at the time of the nat ral 
menopause. 


Analysis of the extent of the operation revealed that 55°% of those who underwent siniple 
hysterectomy were satisfied, 50°, of those who had hysterectomy with removal of one 
ovary were satisfied, but only 20% of those who underwent hysterectomy with bilateral 
oophorectomy were satisfied. This confirms the recognized teaching that the ovaries 
should be preserved if at all possible. Only two women underwent subtotal hysterectomy, 
so no comparative figures for this and total hysterectomy can be given. 


Was the incidence of neurosis high after hysterectomy? 74° of the women were troubled 
by recurrent headaches. In half of these women headaches had been noted to occur pre- 
menstrually before operation, but the post-hysterectomy headaches were increased in 
intensity, often accompanied by vomiting, photophobia or blurred vision. Vertigo was 
a recurrent symptom in 60%, hot flushes occurred in 68°%, rheumatism in 50%, lethargy in 
57% and depression in 62%. Thus the presence of six common neurotic symptoms 
occurred in over half the women. Charts of some members of this series showed how 
these neurotic symptoms recurred cyclically at the time of the menstrual equivalent (Fig. 1). 
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Fic. 1.—a, Patient aged 50, para-l; hysterectomy for fibroids at the age of 45. © = headach 


B, Patient aged 48, single; hysterectomy and bilateral oophorectomy at age 45. X = giddy; p 
abdominal pain. c, Patient aged 47, para 5; hysterectomy five years ago for menorrhagia. Bilio\ 
attacks occurred with periods. ee | = bilious attacks. 


Headaches and vertigo occurred at twenty-four to thirty days’ interval and were accon 
panied by lethargy, depression and tension. Fortunately these cases of cyclically recurrit 
symptoms respond excellently to progesterone or ethisterone, and in this series 22 wome 
were so treated. The dosage of progesterone required to render these patients sympton 

free is on the whole higher than among normal sufferers from premenstrual syndrom:. 
One professional woman with heavy responsibilities is to-day leading a life filled wit 
social engagements on a dose of 75 mg. progesterone daily; previously she was afflicte 
with migraine and depression and lived only for the day when she could retire at 55 yea! 
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and .pend her whole day resting. Hot flushes are recognized as a menopausal symptom 
whic) responds to cestrogen therapy, and again, the late Dr. Joan Malleson (1955) reminds 
ys that relatively large doses of even synthetic cestrogen preparations may be needed to 
correct the hormone balance. In the light of these facts it would appear that these multiple 
sym; toms are due to endocrine imbalance rather than neurosis. 


Excessive weight gain is another troublesome symptom. In this series 50% noted a gain 
of 1 stone within a year of operation, and 35% noted a gain of 2 or more stones within this 
space of time. Increases of 3, 4, and even of 5 stones during the first post-operative year 
were recorded. An acute weight gain occurs during the first two or three months and is 
followed by a gradual but persistent rise. The obesity is chiefly of the water retention 
type responding rapidly to fluid and salt restriction, diuretics and dieting. This regime 
should be instituted as soon as post-operative weight increase is recorded. Green- 
Armytage’s (1955) advice is for a low fat diet following hysterectomy as “the incidence 
of coronary atherosclerosis in castrated females approximates that in males, a ratio normally 
in the region of one in ten”’. 

For what reasons was hysterectomy performed? Or, more important, could hysterectomy 
have been avoided? This series undoubtedly included a few examples where this operation 
could have been avoided, or should have been the last resort after other methods of treat- 
ment had failed. The causes in this series were fibroids 17, menorrhagia 14, ovarian cyst 9, 
endometriosis 4, missed abortion 3, post-menopausal bleeding (Stilbeestrol) 2. Multiple 
causes were noted in 5 cases. The fibroid was an accidental finding in 4 cases, while 
attending for infertility 3 and for contraceptive advice 1. In exactly half the cases of 
menorrhagia no alternative treatment had been tried or suggested. There are occasions 
where hysterectomy is undertaken because of a low hemoglobin, but iron deficiency 
anemia due to malnutrition can, and does, occur in menopausal women as well as in 
other ages. Nor must it be forgotten that a lay person, who has only seen her own 
individual menstrual loss, is often unsure how to answer the question “Are your periods 
heavy?” To enquire into the amount of sanitary towels used is fallacious, merely giving 
an index of the fastidiousness of the patient. It is the degree of soaking of sanitary towels 
which is significant, and in these days of cheap polythene bags it should be possible to 
inspect personally all towels used in cases of suspected menorrhagia. A plea is also made 
for the more universal use of menstrual charts to verify the patient’s statement as to 
duration of loss and length of cycle. Nor should a single hemoglobin estimation suffice 
for the diagnosis of anemia due to menorrhagia. Indeed, the hemoglobin may be down 
premenstrually, due to water retention causing hemodilution, and rise after menstruation. 
Water retention can be demonstrated by weight gain, and this premenstrual water retention 
will respond to the use of diuretics and progesterone (Fig. 2). Can one justify a diagnosis 
due to blood loss if the anemia improves after the blood loss? 
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Fic. 2.—Aged 42 years. Para6. [QXS = menstruation. 


“an the aftermaths of hysterectomy be avoided? It is suggested that if their presence is 
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anticipated and appreciated then they can be avoided. There should be a careful sele :ion 
of cases by attempts at alternative treatments. It is for the gynecologist to deci: 2 in 
individual cases whether radiotherapy could be a possible alternative. Myomectomy, still 
has a place in surgery. Curettage should not be forgotten. Hormone therapy and ps; -ho- 
therapy also have their uses. Utriculoplasty is of interest. This consists of resectic 1 of 
a portion of the uterus; uterine function is maintained and bleeding is reduced as the area 
of the endometrium is reduced. 


When the decision to perform a hysterectomy is reached the pros and cons of the 0} era- 
tion should be impartially presented to both husband and wife. The patient should | now 
which symptoms she may expect to be alleviated by this operation. Floodings will c: ase: 
dysmenorrheea will go; sterilization will be permanent. Headaches, depression and « ther 
accompaniments of menstruation will continue to occur cyclically; hot flushes will become 
more acute. There may be a weight gain of | or 2 stones within a year. Dysparcunia 
will not improve, but hysterectomy may be a convenient excuse for total abstention 


Post-operatively the path of the artificial menopause will be eased by discussion and 
simple psychotherapy, while the alleviation of unpleasant symptoms with hormones may 
be necessary. The weight gain should be noted, and, when required, advice on dicting 
given. The reference of patients after hysterectomy to an endocrinologist for observation 
is worthy of consideration. But primarily, let us recognize that there are aftermaths and 
that prevention is always better than the cure. 


REFERENCES 
GREEN-ARMYTAGE, V. B. (1955) Brit. med. J., i, 971. 
MALLESON, J. (1955) Brit. med. J., i, 1427. 


Dr. G. J. V. Crosby: I have recently been considering some of the disturbing effects 
of oophorectomy in a short sequence of patients observed in my own practice. My 
indignation reached its acme, when I listened to the history of a single woman of 52 living 
alone. In 1934, at the age of 30, this patient complained of irregular and profuse bleeding 
suggestive of uterine fibroids and this diagnosis was ultimately made. At the time, she was 
engaged to be married and all seemed ‘“‘set fair’. The implications of operation were 
put to her and to her fiancé and it was pointed out that she might well have to lose her 
uterus, though nothing seems to have been said about removal of the ovaries. At operation, 
the fibroid uterus was completely removed. Her ovaries were considered suspect and 
bilateral complete removal was performed. The histological report was to the effect that 
there was no sign of malignancy. 


We all of us appreciate the physical and the psychological phenomena of the natural 
climacteric. Perhaps it is not so usual to recognize the devastating impact of an acute 
onset of menopausal symptoms in a woman below 45 years of age; symptoms which we 
know to be directly attributable to an endocrine imbalance due to loss of ovarian hormones. 
This leads to uncontrolled and increased secretion of the gonadotrophic hormones which 
are thought to be the cause of flushing, sweating, increase of weight and ultimately hyper- 
thyroidism and hyperadrenalemia (hypertension and _ hirsutism). 


The group of symptoms directly attributable to loss of cestrogens and resulting in vul\ 
and vaginal atrophy, take longer to make themselves felt, but pruritus vulva and dyspareu! 
can be particularly distressing. These are probably more easily controlled by 1 
administration of ovarian hormone, especially cestrogen. In the “classical” case whi 
I am describing, there was apparently a rapid appearance of symptoms which not only ma 
life thoroughly uncomfortable, but which also induced a psychological disorganizati: 
exhibited by bad-temper, irritability, loss of sexual interest and libido; and this, in sp 
of regular administration of cestrogens—in those days in the shape of monthly cours 
of Menformon, the dose of which is unfortunately not recorded. The engagement w 
ultimately called off; alcohol was taken in toxic quantities with all the significant a 
depressing results to be expected therefrom, and a promising happy life was utte: 
broken. 


The effects of oophorectomy are not entirely reversible by hormone therapy and the 
may be some danger that this is overlooked when removal of the ovaries has to be co 
sidered. Therefore, every step should be taken to save as much ovarian tissue as possib! , 
even to the extent of submitting the patient to a second operation (the first being 
simple biopsy)—a procedure which may at the time seem drastic if not unjustifiable. |! 
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unde:stand that the small warty excrescences (“‘papillomata’”’) so often seen on ovaries of 
norm.l or near-normal size are seldom, if ever, malignant. 

In ‘he United States two very long series have been analysed during the past six years. 
Doy!. (1952) investigated a list of 546 patients from whom as many as 704 normal ovaries 
had been removed. Of these victims, only 5-1% were found to be carcinomatous. 56:8% 
had iibroids, 20:5°%% cystic ovaries, 8% so-called endometriosis and the remaining had 
lost their ovaries for reasons ranging from ectopic pregnancy to dysmenorrheea and 
functional bleeding. 

The total ablation of the ovaries must be followed by the disabilities of a natural 
menopause, but these are always intensified and more distressing the younger the patient. 
It is only too easy to assume that, in these days of hormone substitution therapy, the easy 
course of bilateral extirpation may be adopted without serious results. This is always 
a fallacious assumption and it is the general practitioner who sees the proof; but as general 
practitioners, the treatment of these symptoms by the administration of hormones is our 
responsibility. The symptoms must be divided into two classes: (1) those due to loss 
of the cestrogenic substance, including pruritus, dyspareunia, kraurosis and (when the 
uterus is retained) vaginal discharge and irregular bleeding; and (2) those due to hyper- 
function of the anterior lobe of the pituitary, including flushing, sweating, and obesity— 
with the more distant possible effects of hyperthyroidism and hyperadrenalemia. 
Obviously, the first of these groups requires the exhibition of oestrogens (and personally 
| like ethinyl cestradiol in small doses) while the second class demands the addition of 
testosterone which, I believe, the endocrinologists claim has a “braking” effect on the 
anterior pituitary. I might here mention a recent case, a woman of 42 who has had 
bilateral oophorectomy for carcinoma, but who has retained her uterus because there 
were abdominal deposits which made hysterectomy useless. Her most trying complaint 
has been that of vaginal discharge. Testosterone has had absolutely no effect upon this, 
though her other symptoms have recently improved. In view of the malignancy, 
administration of cestrogens has been discouraged, but I feel that otherwise this would 
probably be the rational approach. 

Obesity may well yield to dietetic measures and in this it is, I think, strictly comparable 
with the obesity of the normal climacteric. In the same way, water retention and migraine 
probably demand progesterone plus salt and fluid restriction. 

Unilateral ablation and even partial removal may be performed with far greater facility 
than that of total extirpation—for a cyst, for painful ovary (possibly simulating appendicitis, 
when both appendix and ovary may be improperly removed), for an ectopic pregnancy, in 
fact for a large variety of reasons. Even here we should press for the most extreme degree 
of conservatism which is safe and possible. It seems to be generally accepted that as long 
as some ovarian tissue remains, all will be well; | am not so sure. I recently saw a woman 
of 35 whose gain in weight following a simple unilateral oophorectomy for a small cyst 
was quite unbelievable—well over 30 lb. in just over a year. Att he same time, menstruation 
had become irregular. Béclére and le Corvaisier (1953) suggest that the initial general 
reduction of ovarian secretion stimulates the pituitary to excessive gonadotropic hormone 
production with ultimate cestrogenic hyperfunction of the remaining ovary. This com- 
bined pituitary and ovarian action might well produce a syndrome such as I have described. 
The patient, in this case, is taking off some weight by diet alone. I suppose the administra- 
tion of testosterone or progesterone would be the next rational step, but I doubt their 
clinical value. In this I find myself in agreement with Bishop (1956) who has largely dis- 
counted the importance of glandular substitution in the treatment of obesity generally— 
incliding that associated with the menopause. F 

Even unilateral oophorectomy may have a profound psychological effect. Knowledge of 
interference in any shape or form with the ovaries may well produce a fear of sterility. 
As 4 case in point, a woman of 34, recently married, in possession of the left ovary only, 
fail d to become pregnant at as early a date as seemed desirable to her and her husband. 
A -earch for a cause for this assumed sterility was instituted, with negative results up to 
the time of a salpingogram which showed the left tube to be blocked and the right tube 
pat-nt. These findings caused extreme despondency, the patient coming to regard herself 
as o longer of any use as a woman. However, continued effort has resulted in pregnancy 
an the fact that only one ovary is available is now forgotten. 
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Mr. John Beattie: Gynecologists are still divided on the subject of removal of hi althy 
ovaries when a hysterectomy for innocent conditions is performed at the age of 4. and 
onwards. Although removal of both ovaries during pelvic surgery in women over 40 « ould 
save a few cases of carcinoma developing later on, the disadvantages of castration in these 
cases are enormous and I am emphatically in favour of preserving ovarian function --hen- 
ever possible and at least up to the age of 50 or over. Richards (1951) and Bar -roft- 
Livingston (1954) have shown by different methods that if a hysterectomy is done with 
preservation of the ovaries by a careful technique, menopausal symptoms need not >ccur 
for a long time afterwards and in some cases a normal menopause occurs years later. It is 
most important to preserve the ovarian blood supply and not to drag the ovarian pe icles 
into the centre of the pelvis with a purse-string suture. Figures show that removal of 
both ovaries before the age of 45 produces hot flushes in 98% of cases. This -igure 
is reduced to 52% when one ovary has been removed and to 27% when bot: are 
retained. 


Hysterectomy should always be total unless there are complications present which make 
a subtotal operation safer. The subtotal operation has an aftermath of its own. If 
carcinoma develops in the cervix after subtotal hysterectomy it is difficult to deal with. 
A multiparous cervix is often infected or eroded and discharge continues after a subtotal 
operation. Cervical polypi may arise in the cervical canal and cause bleeding and discharge. 
The aftermath of total hysterectomy is as follows: (1) The occurrence of dyspareunia if 
the vagina has been shortened. (2) The development of granulations at the vault of the 
vagina which produce bleeding and discharge, especially after coitus. The treatment is 
by one or more applications of silver nitrate to the area. (3) A patient who develops 
vaginal prolapse after total hysterectomy may require a special operation to cure this and 
to support the vaginal vault. (4) Occasionally a patient complains that loss of the cervix 
has affected her libido during coitus but an assurance that a possible cancer-bearing area 
has been removed should be enough to satisfy her. 


Hysterectomy is now more often advised than some years ago because: (1) An artificial 
menopause produced by X-rays or the insertion of radium into the uterus does not protect 
the uterus from the development of carcinoma later on. (2) A patient who bleeds excessively 
at the menopausal age is often suffering from an endometrial hyperplasia, and if this is 
present carcinoma of the body of the uterus is more likely to develop in later life. (3) An 
irradiation menopause as an alternative to hysterectomy may lead to the sudden onset of 
hot flushes and other symptoms which may be severe and prolonged. (4) Despite intensive 
research on hormone therapy in relation to irregular menopausal bleeding, the results 
are extremely disappointing in patients who are in the late 40’s. 


It is essential when a hysterectomy is advised to spend some time explaining in detail to 
the patient and her relatives: (1) what the sex glands are in relation to the uterus; (2) that 
the uterus only has two functions, i.e. for the purpose of childbirth and if fertilization does 
not occur to cast off the lining each month; (3) that intercourse will proceed as before; 
(4) that the patient should have the same sexual feelings as before. 


Removal of the uterus in certain circumstances can have a most fundamental and 
deleterious effect upon a woman. This particularly applies to the patient who is nulliparous 
or unmarried at whatever age the operation becomes essential. The effects are likely to 
be more serious if hysterectomy becomes necessary in the 30-40 age group but may 2!so 
be profound even in the late 40’s. The serious psychic consequences occur because a woman 
has been deprived of her capacity to bear children even if there has been no opporturity 
of doing so in the past and even if the woman has reached an age when childbearing is 
impossible. This feeling of potential capacity for childbearing does play an immenszly 
important part in a woman’s life. 

The ill-chosen case and the hysterectomy performed without every effort being m: de 
to avoid the operation if possible may well lead to a mental upset which varies widely in 
type from a mild neurotic state characterized by anxiety and depression to hypochondri: sis 
with aches and pains, and fears about the body, accompanied by severe depression. 


There is a particular complication associated with hysterectomy which seems to hi ve 
been unrecognized previously. Dr. Ida MacAlpine (personal communication) found t! at 
women complaining of intractable pruritus vulve, alone or in combination with pruri us 
ani, almost invariably revealed a history related to accidents in childbearing, such 4s 
miscarriage and stillbirth or to abdominal operations including hysterectomy. In oer 
80 cases thus investigated during psychotherapy these factors played a far more import: 1t 
part than lack of sexual satisfaction, to which pruritus vulve is commonly attribut d. 
In Tee of most severe pruritus vulve a hysterectomy had been performed n 
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There is no doubt at all that hysterectomy with conservation of the ovaries when carried 
out {or the relief of severe symptoms untreatable by other methods is a great success. If 
the patient is in the fourth decade of life, is well adjusted but greatly inconvenienced by 
her symptoms she will welcome the removal of the uterus. It is important to be extremely 
conservative in the younger age group and avoid hysterectomy unless it becomes absolutely 
necessary. Hormone therapy should be persevered with in cases of functional uterine 
bleeding, myomectomy should be done for fibromyomata whenever possible, and con- 
servative surgery adopted for the treatment of endometriosis. 


The aftermath of oophorectomy.—Conservative ovarian surgery in the childbearing 
period of life is essential. Even in the late 30’s and early 40’s removal of both ovaries 
is a disastrous step. Only in the case of malignant disease should this be done. In cases 
of endometriosis and inflammatory disease in the pelvis, if operation is essential, as much 
ovarian tissue as possible should be preserved. 


At the natural menopause about 75% of women will have some, if minor, symptoms but 
less than one-third of these will require cestrogen therapy. A much higher incidence of 
menopausal symptoms will follow removal of the ovaries or a castration dose of X-rays 
or radium before the natural menopause has occurred. These symptoms will be much 
less severe in the energetic and active extrovert who has never had time to dread the change 
of life and who may even look forward to the cessation of menstruation. The opposite 
to this is the woman who dreads the menopause as the end of everything. Such patients 
will be irritable and suffer in an exaggerated form from the fear of growing old, from a 
contracting social circle and from the death of relatives and friends, the children growing 
up and leaving home; there may also be anxiety over the economic background to their 
lives. All these troubles can be analysed and controlled by the stable and intelligent 
woman but they assume overpowering proportions in the unstable person. The main 
symptoms of an exaggerated menopause comprise the sympathetic storms of hot flushes 
and perspiration, the amenorrhcea and the atrophy of the genital organs. This triad may 
produce a severe psychological upset if the woman who is growing old does not develop 
fresh interests. She feels she is no longer attractive, the best of life is over, tension and 
anxiety develop and fear aggravates the autonomic instability of the menopause. With 
this dysfunction of the mind and body, obesity, peripheral pain, hypertension and 
osteoporosis may develop. 

Before oestrogens were used in clinical medicine women who had menopausal symptoms 
were treated with bromides and valerian or small doses of phenobarbitone, and sooner or 
later the hot flushes and sweats were relieved. Estrogens are not always entirely successful 
in curing patients of menopausal symptoms. It is most important to administer oestrogens 
in cyclical doses and never continuously and an effort should be made to find the minimum 
dose which will relieve the symptoms. 

Bilateral oophorectomy is being done in increasing numbers for cases of carcinoma 
of the breast, relying upon the fact that a certain number of such carcinomas are hormone- 
dependent. Menopausal symptoms following this treatment are better alleviated by the 
male hormone than by cestrogens. 


The use of a combined dose of cestrogen and androgen is often advocated as the two 
prebably have a synergistic effect in controlling secretion from the pituitary and the 
androgen may act as a deterrent to the possible carcinogenic action of unbalanced cestrogens. 
The doses suggested are ethinyl cestradiol 0-01 mg. and methyltestosterone 5 mg. to be 
given in a cyclical manner. 

‘\Veight reduction is important from both the psychological and physical point of view 
an: in this small doses of thyroid will be of help in the hypothyroid patient. A reduction 
in luids and salt intake often helps to lessen the retention of fluid which may occur in 
the early days of the menopause and when cestrogens are being administered. 
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Mr. Aleck Bourne was surprised to hear of the large number of serious disabilities which 
fo lowed hysterectomy, as reported by Dr. Dalton. He has always regarded the operation, 
wien performed for adequate indications and with conservation of the ovaries, as one of 
th > most successful in surgery for restoring a woman’s health. He emphatically endorsed 





422 Proceedings of the Royal Society of Medicine 20 


the opinion of Dr. George Crosby on the malign effects of removal of both ovaries b fore 
the age of 45, or even later, where there was no destruction thereof by serious inflamm tory 
or malignant disease. nucleation of simple cysts and dermoids was nearly always po: sible 
with retention of normal ovarian tissue. 


Professor W. C. W. Nixon emphasized the importance of conservative surger, in 
gynecological conditions. He agreed with Dr. Dalton that even after a hysterect my, 
with conservation of the ovaries, psychological disturbance of varying degrees of sev :rity 
might follow. A recent anatomical investigation by a Swedish gynecologist had sl own 
that the ovaries in a number of patients receive their blood supply mainly from the utcrine 
artery. Thus a hysterectomy in such patients might interfere with the blood supp!y to 
the ovaries and ovarian atrophy would follow. He reminded the meeting of the success 
that Mr. Aleck Bourne had had in the operation of utriculoplasty for the treatment of 
menorrhagia of emotional origin. 


Mr. Frank Musgrove said that when the operation of hysterectomy and oophorectomy 
was contemplated, the gynecologist, whenever possible, should interview both husband 
and wife together pre-operatively. 


At this interview, he should point out what the operation entailed, viz. an absence of the 
menstrual period and the onset of symptoms of the menopause, at the same time explaining 
that marital relationship should not be interfered with and that the effect of the loss of the 
ovaries can be replaced by oral administration of specific hormones. 


In the summary of investigations and treatment sent to each general practitioner on the 
discharge of the patient, advice should be given that cestrogen-substitution therapy should 
be prescribed for all patients, in definite courses, for a period of at least six months, provided 
that malignancy has been excluded. 


In following up several hundred cases of hysterectomy and oophorectomy, it was 
noted that in only 2% of cases was post-operative cestrogen-substitution therapy given by 
the general practitioner concerned. 


Dr. E. Robert Rees completely disagreed with the very tragic picture that had been 
presented by the opening speaker. Were this a true reflection of the effect of hysterectomy, 
surely it would long ago have become a terrifying prospect to anyone. He firmly believed 
that these dreadful consequences could be prevented. It was insufficient merely to tell the 
patient that she would not be affected by this operation; it was essential that she be convinced 
of the truth of this. He adopted the attitude that unlike other forms of surgery, the patient 
losing a uterus, loses soniething that is not essential to her day-to-day metabolism or other 
body processes—unlike those others who have to lose their gall-bladder or some other 
essential structure. 


He then pointed out to them that coitus in the common domestic animal was chemically 
controlled and therefore confined to ovulation times. This was not so in the human where 
the emotional factor was all-important. He pointed out to them that coitus took plice 
during the early months of pregnancy in about 70% and usually continued after the meno- 
pause when the uterus ceased to be an actively functioning organ. These arguments nearly 
always succeeded in convincing the patient that the uterus was merely a box where a new 
lining was prepared each month and that when it caused distress or discomfort, its removal 
resulted in relief, with no disadvantages. 


In conclusion, he stressed that it was the gynecologist’s duty not only to give the reasons 
for hysterectomy but also to make it quite clear to the patient that there should be 0 
dreadful consequences from this operation. And he added that it was equally eas ly 
understandable that such consequences could and did result if the patient was not convinc d 
to the contrary. 


Dr. A. R. L. Abel drew attention to the possibility of using male hormone in cases >f 
secondary carcinoma of the mamme in very much larger doses than had been mentione |. 
It was not always possible to tell which cases were going to be suitable for such treatmer °, 
but laboratory tests were now being evolved which would show exactly in whom sor e 
improvement could be expected, and doses of up to 1,000 mg. of testosterone mig’ t 
be given with most startling and satisfying regression of secondary deposits in a very fe ¥ 
cases. 
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BOOK REVIEWS 


The sexual, Marital and Family Relationships of the English Woman. By Eustace Chesser, 
M.D., in collaboration with Joan Maizels, Leonard Jones, B.Sc., Ph.D., and Brian 
Emmett, B.Sc. (Pp. xxxvi + 642; illustrated with many tables and charts. 75s. Od.) 
_ondon: Hutchinson’s Medical Publications. 1956. 


This monumental tome, referred to on the dust cover as “The Chesser Report” and running 
to 642 pages, is a statistical survey of the replies given by 6,500 married and single women 
to a questionnaire distributed more or less at random by 1.500 family doctors. It is, in 
effect, an English version of the earlier American Kinsey Report though it does not slavishly 
follow its predecessor. 

The aims of the survey, as given by the authors, were (1) to discover the experiences in, 
and attitudes towards, marriage and sex relationships of English women, (2) to trace the 
association between certain childhood experiences and these relationships, and (3) to 
discover the factors associated with their feelings of happiness or unhappiness in marriage. 

In order to achieve their results the authors compiled six different questionnaires, three 
for married and three for single women, and the major portion of the work consists of 
statistical analyses of the answers in the form of tables and graphs with associated com- 
mentary or amplification. There are innumerable cross references to matters which are 
considered to be of significant relevance. No fewer than 479 tables and 81 charts sum- 
marize the information and one quickly becomes lost in trying to extract some meaning 
from the welter of figures or draw some conclusion from the data given. 

This work is essentially academic and one for the specialist in Sociology. The average 
doctor will find little practical use for the abundance of statistical information even if he 
has the time to plough through it. 

One thing the work seems to confirm is the necessity for ensuring, in the interests of 
subsequent happy marriage, that children’s early years are as happy and secure as possible. 
The figures emphasize that enlightened and sensible parenthood and intelligent sex 
education are essential to this end. As Dr. Chesser remarks in his summing up at the 
end of the book: “Only too often a vicious circle is created. A child may be starved of love 
because its parents are unhappily married, and no amount of legislation can give it the 
security for which it craves. If we look for the reason why the marriage is a failure, we 
may find it in the early childhood of both parents. Because they were deprived of love 
as children they are incapable of a satisfactory love-relationship as adults, and history 
repeats itself in their own child, and may be endlessly repeated in their descendants.” If 
this book helps to prevent such perpetuation the writing of it will have been well worth while. 


Diagnosis and Treatment of Peripheral Vascular Disorders. By David I. Abramson, M.D., 
F.A.C.P. (Pp. xv + 537; illustrated. £5 5s.) London: Cassell & Co. Ltd. New 
York: Paul B. Hoeber, Inc. 1956. 

This book is written for “the busy family physician”. It has three parts. The first, 
consisting of seven chapters, deals with “Differential diagnosis of symptoms and signs”, 
and starts with the important subject of pain in the extremities. The various techniques 
used in studying the peripheral circulation, both arterial and venous, are then described 
in full. The section.ends with a detailed account of the differential diagnosis of physical 
findings. 

The second section is entitled ‘Peripheral vascular diseases” and forms the main bulk 
of the book. The final section gives an account of the relevant anatomy, physiology, 
pharmacology, and pathology. A useful appendix gives the nature of the proprietary 
drugs and instruments mentioned in the text. 

The writing is clear and easy to read. This is a most useful book. The eighteen tables 
ar: particularly helpful; they are carefully constructed and are set out in such a way as 
tc be very easy to use. The illustrations are mostly well-reproduced photographs. At the 
ei d of each chapter there is a list of references, many to papers written in English; how- 
e\ er, it is surprising not to find Martorell’s name mentioned. There is a marked medical 
b is, which is a good thing; surgical details would be out of place in a book of this type. 
Tie only important omissions are atrophie blanche and cedéme bleu. 

The weakest chapter is the one on “rare” vascular disorders. It is surprising to find 
e ythema nodosum included under this heading. The section on stasis dermatitis is poor; 
r) reference is made to the relation between the primary changes in that condition and 
i) the other forms of capillarosis. There are a few minor inaccuracies such as the statement 
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that the non-tuberculous type of erythema induratum has been described in “recent ye .rs”, 
Surely it is unwise to give treatment in bed precedence over ambulatory treatment fc « leg 
ulcers. 

This is a beautifully produced book with a good index. The adverse criticisms are m )stly 
of a minor nature. It is warmly recommended as a work of reference for practitioner: and 
it will be of much use and interest to physicians and dermatologists. It is not intende | for 
those who specialize in vascular diseases. 


A Pictorial History of Medicine. By Otto L. Bettmann, Ph.D. (Pp. xiii + 318; 
illustrated. 72s.) Oxford: Blackwell Scientific Publications. Springfield, Ill.: Charles 
C. Thomas. 1956. 


Of the making of medical history books and of medical historians who repeat one 
another, there is no end. Some histories consist almost entirely of names and dates and 
are useful only for reference; some are too erudite to appeal to the palate of the medical 
practitioner; others sacrifice accuracy to popularity. Dr. Bettmann’s book is refreshingly 
different, being a snappy commentary on some 1,000 illustrations which tell their own 
story eloquently and graphically. The history behind this history is an interesting one, 
for it started with a cigar box. Toying with the idea of writing a pictorial history of 
civilization, Otto L. Bettmann, Ph.D., Curator of Rare Books at the Berlin State Art Library 
before the Second World War, began taking photographs of various details in famous 
paintings, such as food implements, costumes, operations, beards, spectacles, &c., &c. 
These were filed in a cigar box. With the help of books and documents he then compiled 
a card index listing his findings. In 1935 he transferred himself and his collections to 
New York City where he founded the Bettmann Archive—a unique collection which supplies 
historical prints on every conceivable subject to editors, writers, libraries, museums, 
business houses, and advertising agencies. 

“A Pictorial History of Medicine’, which starts with Egypt and the Ancient East and 
ends with Ehrlich, Behring, and Roux, is described as ‘‘a graphic record of the untiring 
efforts of the medical profession to cure the sick, offer solace, allay pain and secure a better 
life for all mankind”. Essentially a non-technical survey, it is intended for the lay public 
who will find it absorbing and stimulating reading. But it can also be warmly recommended 
to the medical student, the practitioner, and the nurse who, no matter how pressed they may 
be for time, will enjoy the wealth of illustrations (many are rare, some are quaint, most 
are excellently reproduced, and a few are sadly disappointing), the economic, but breezy 
narrative, and the striking headings which whet the appetite. In a popular work the 
emphasis is necessarily different from that of a textbook, but on the whole the story of the 
healing art is well and accurately told. The author has read both widely and wisely, and 
he carries his learning lightly and unostentatiously. We are glad to find that, though 
there is a picture showing the Countess of Cinchon “receiving mythical dose of fever-bark 
tree’’, the accompanying text makes it quite clear that there is no foundation for this legend. 
Unfortunately, the drawing depicting Harvey at the battle of Edgehill, 1642, is not similarly 
“debunked”. Proof-reading has been carefully done, though Halsted has an unnecessiry 
“a” on page 301. “This is no ‘pictorial souvenir’ for the physician to inspect casually 
and then consign to the patients’ waiting room”, writes Dr. Philip S. Hench of the Mayo 
Clinic in his foreword. “Instead it should become a permanent member of his smal, 
desk-side privy council.” Dr. Bettmann concludes his book as the twentieth century 
begins, and we share Dr. Hench’s hope “that this is not an end, but a pause, and that a 
companion volume will tell the fabulous story of medicine’s last 50 years’’. 


Symposium of Tuberculosis. Edited by F. R. G. Heaf, M.A., M.D., F.R.C.P. (Pp. xvi 
755; illustrated. 5 gns.) London: Cassell & Co. Ltd. 1957. 


There have been a number of books on tuberculosis of recent years in addition to books « 1 
diseases of the chest which include tuberculosis, and it may be questioned whether t! s 
further addition to the literature is really necessary. Advances in this subject are so rar d 
that often by the time a book is published it may be out of date. Indeed, Professor Heaf 1 
his introduction recognizes that “‘the time lag between the correction of the proofs and t ¢ 
final publication unavoidably means that reports are issued and new work is published, whic 1 
unfortunately cannot be included in this work’. Professor Heaf has, however, edited 1 
comprehensive work on tuberculosis from every angle. He has rightly stressed the ir - 
portance of the preventive aspects and other recognized experts have dealt comprehensive 
with the epidemiological, pathological, clinical, industrial and rehabilitation aspects as the 
affect the respiratory and non-respiratory tuberculous subject. 
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Mcreover, childhood and adult tuberculosis is considered and the important aspect of 
“Tuberculosis in the Tropics” is not neglected. The book should have a wide appeal, 
especially in backward countries, where public health measures are less advanced. 

A ‘ew minor criticisms can be made. A number of the illustrations are of poor quality 
and ave not reproduced well. On the clinical side there are some who will question the 
amount of space allotted to collapse therapy, especially artificial pneumothorax in respiratory 
tuberculosis which, rightly or wrongly, with the introduction of antibiotic therapy is now 
very much on the decline. The high price of the book does not altogether seem justified. 


Pulmonary Emphysema.—Edited by Alvan L. Barach, M.D., and Hylan A. Bickerman, M.D. 
18 other contributors. (Pp. x + 545; illustrated. 80s.) Baltimore: Williams and 
Wilkins. London: Bailliére, Tindall and Cox. 1956. 


The subject of pulmonary emphysema is of great clinical significance and, in association 
with chronic bronchitis, is certainly responsible for much morbidity and mortality in Great 
Britain. The present volume, edited by Professor A. L. Barach and Dr. H. A. Bickerman of 
the Presbyterian Hospital, New York, contains contributions by men of international 
reputation who have done much original research in the field of applied physiology, pathology 
and therapeutics. 

It is recognized that the functional pathology of the bronchi and lung parenchyma in 
emphysema can, with correct procedures to restore cardio-respiratory function, at times 
become reversible. These procedures, which must be used discriminately, include oxygen 
inhalation, antibiotic and steroid therapy, intermittent pressure breathing, chest remedial 
exercises, the use of broncho-dilator drugs (including aerosol therapy) and adequate bronchial 
drainage, &c. Continuous inhalation of oxygen is regarded as a valuable agent in the treat- 
ment of pulmonary emphysema, especially in the presence of acute hypoxia. The practical 
application, by many of the contributors, of their researches on respiratory physiology to the 
realm of therapeutics is noteworthy. 

With multiple contributors a certain amount of overlapping appears inevitable and there 
are also some omissions. There is only one chapter dealing with the significance of infection 
—a considerable problem in this country. Although the pattern of diseases in the U.S.A. is 
probably different and chronic bronchitis is probably of less significance than here, one feels 
the subject might have been discussed more fully. 

The book will, however, appeal to all physicians and particularly to those whose interests 
are directed to the important sphere of cardio-pulmonary disease. 


Edited by Donald Hunter, M.D., F.R.C.P. 


Price’s Textbook of the Practice of Medicine. 
London: Cumberlege. 


9th edit. (Pp. xiv + 1774. 63s.) Oxford University Press. 
1956. 

Dr. Donald Hunter and his collaborators, and especially his publishers, are to be warmly 
congratulated on this new edition of “Price”. A great deal of new material has been 
incorporated and the book is now indeed a “unique compilation of modern knowledge”, 
eminently suitable to be put into the hands of those at the beginning of a career in any 
department of medicine in any part of the world. Valuable essays on normal function and 
on laboratory, radiological and other investigations introduce many of the descriptions of 
clinical entities. Some further exposition of the erythrocyte sedimentation rate, now so 
much used, and referred to here and there by various contributors, might profitably be 
acded. It is a question, too, in a textbook of this calibre, whether more space should not be 
given to diseases of the eye. Glaucoma, for instance, is mentioned only as a complication 
o! epidemic dropsy; and, in another section, it is surprising to find that carcinoma of the 
larynx is not mentioned at all. 

The whole book is extremely readable, and the index is so good that the temptation to look 
fir Tapanuli fever has to be firmly resisted! 


A Companion in Surgical Studies. By Ian Aird, Ch.M., F.R.C.S. 2nd edit. (Pp. xii + 


1302; illustrated. 84s.) Edinburgh and London: E. & S. Livingstone Ltd. 1957. 


The outstanding reaction on reading the second edition of this work is admiration for the 

i dustry and scholarship of the author. The statement in the preface that there have been 
. ided “some thousands of references and nearly 2,000 of them to papers which have appeared 
nce 1950” is an expression of this industry, which few if any potential authors of surgical 
»xtbooks in this country could emulate. Of interest, too, in this edition is the copying of the 
schnique of textbook writing introduced in the United States a few years ago, whereby the 
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work is by a single author but with a consulting editorial committee behind him. The >ook 
is an excellent guide to surgical literature, particularly the more recent literature, but ‘here 
is also frequent evidence of the historical scholarship of the author. The book appa ently 
had its first origins in a collection of post-graduate lecture notes, presumably for final 
fellowship candidates. The acquisition of a large number of facts and opinions, an : the 
ability to sift and balance them and come to a reasonable conclusion are still a part « f the 
technique of success in the final fellowship, and it is probable that it is by fellowship c indi- 
dates that this book will be most used. There is, however, a danger that an almost exc: ssive 
balancing of literary references may train a candidate for something equivalent to a mec ‘eval 
disputation, rather than educate him in surgery. This danger may perhaps be illustra‘ 2d in 
the present work by the discussion of the almost mystical concept of “chronic mas‘ itis”. 
There is also a danger of arguments being put up only to be shot down. But the book must 
be judged not merely by the place it is likely to occupy in the affections of final fellow ship 
candidates, but as an encyclopedic work of reference. The author’s strong historical sense 
is demonstrated in the way he has tracked down the early references to many of the conditions 
he describes, e.g. the origins of blood transfusion; the pointing out that what is now generally 
known as Frey’s syndrome was first described by Parkes Weber in 1898; and the reference to 
the first recorded case of spontaneous rupture of the cesophagus in 1724, occurring in a 
gluttonous Grand Admiral of the Dutch Fleet. One. is surprised, however, that though 
Cutler’s early work on mitral stenosis is mentioned, there is no reference to the much more 
important pioneer work of Souttar, from which the modern surgery of mitral stenosis in 
fact stems. It is obviously impossible to review a work of this character in detail, and any 
reviewer is bound to differ on some points from any author. But surely the statement that 
“tin this country nodular goitre never seems to develop malignancy” is not true. Again, 
the standard treatment advocated for mixed parotid tumours is the theoretically admirable 
excision of the tumour together with its false capsule of compressed parotid tissue. But 
anyone with experience of parotid surgery knows that this is a quite impracticable procedure 
without routine preliminary identification of the facial nerve and its branches, when the 
operation becomes in fact the modern conservative parotidectomy. The recorded mortality 
for excision of the internal mammary chain in operations for carcinoma of the breast is 
nearer 0% than the “over 10% ” of the author. And many surgeons would to-day reject the 
dogmatic advice that in the treatment of pilonidal sinus ‘‘skin and subcutaneous tissue must 
be excised en bloc down to bone over the whole area of suppuration”, on the grounds of its 
being unnecessary and of the long delay in healing so often resulting from this procedure. 
But in spite of detailed criticisms such as these—which it would be unfair to stress except that 
they make one wonder how much the consulting editorial committee has in fact functioned— 
the abiding impression that this book has on the reader is one of amazed admiration for the 
author’s industry and scholarship. 










































Outline of Fractures Including Joint Injuries. By John Crawford Adams, M.D.Lond., 
F.R.C.S. Eng. (Pp. vii + 248; illustrated. 27s. 6d.) Edinburgh and London: E. & S. 
Livingstone Ltd. 1957. 


This is a simple, dogmatic, but reasoned account of fractures and their treatment, which . 
can be accepted as representing the highest level of present-day practice. The work is 
designed for the medical student, the general practitioner and the physiotherapist, and 
starts from the premise that, since fractures are now treated for the most part in special 
clinics, the details of their treatment are for the specialist, as in the case of other surgical 
operations. The reader for whom this work is designed need only know the clinical eviderc 
on which “‘he would suspect and recognize a fracture” and “the general principles of fracture 
treatment”. This is a perfectly sound and legitimate philosophy with the provisos that it 
needs to be accepted also by examiners in final examinations, and that it is sound only unc er 
conditions such as obtain in this country at the present time. The main weakness in 11 
acceptance of the philosophy in its entirety is the argument that, since medicine is in lar :e 
part a practical art, the medical student who qualifies without himself being able to carry ¢ it 
such simple standard practical procedures as the efficient strapping of the chest for fractur d 
rib, the reduction of a dislocated shoulder, or even the detailed management of a Coll s’ 
fracture, is not properly educated. The main question that arises is whether the author | :s 
lived up to his philosophy, and in general the answer is that he has, but with certain reser: :- 
tions. Thus, if it is general principles that matter, is the table of 30 causes of pathologi: il 
fracture on page 14 necessary; or the drawings on pages 214 and 215 of the 14 differe it 
varieties of fracture around the ankle joint? The author has added to the interest of t « 
book by brief historical footnotes on some of the chief names associated with fractures, b 
makes no mention of the key contribution of Bohler in the modern treatment of fractur« . 
But these comments should not be allowed to obscure the fact that this is an excellent boo . 


o 


o 


vo 


——_- —-— meee a Ga ew 


The 100k 
e, but ‘here 
appa ently 
ly for final 
1S, an : the 
Part « f the 
ship c indi- 
st exc SSive 
a mec zyal 
lustra‘<d in 
> Masi tis”, 
book ‘must 
felloy. ship 
rical sense 
conditions 
NV gencrally 
eference to 
ring in a 
at though 
tuch more 
stenosis in 
1, and any 
ment that 
. Again, 
admirable 
issue. But 
procedure 
when the 
mortality 
breast is 
reject the 
ssue must 
nds of its 
rocedure. 
‘cept that 
*tioned— 
n for the 


it, which . 


work is 
vist, and 
1 special 
surgical 
evidence 
fractur 
$s thai 
ly unce 
s in | 
in lar: 
uITy ¢ 
actu! 
Coll 
hor | 
eser\ | 
logic 
ifferc 
of t « 
es, b 
cture . 
boo . 


Proceedings of the Royal Society of Medicine 


Section of Radiology 


President—Professor R. MCWHIRTER, F.R.C.S.Ed., F.F.R., 
Hon. F.C.R.A., F.R.S.Ed. 


[January 18, 1957] 


DISCUSSION ON ANKYLOSING SPONDYLITIS 


Mr. H. Jackson Burrows: Ankylosing spondylitis is a disease of unknown cause, of wide 
geographical distribution probably not identical with that of rheumatoid arthritis, and 
characteristically affects young men. It is a general disease with local manifestations, 
almost always first apparent radiologically in the sacro-iliac joints, and seeming to extend 
centrifugally to the lumbo-thoracic spine and costo-vertebral joints, the hips and sometimes 
the knees, and the neck and sometimes the shoulders; and seldom more peripherally. The 
very variable course tends towards arrest, which is possibly never complete. It is surprising 
that so distinctive a disease was not generally recognized sooner. 

In a patient with the usual complaint of lumbar, gluteal or sometimes root pain and with 
a stiff back, sacro-iliac signs are rare, but three aids are useful:—a clinical sign: poor chest 
expansion; a radiological sign: sacro-iliac arthritis; and a pathological sign: raised erythro- 
cyte sedimentation rate. Unfortunately, in the really early case these aids may be equivocal. 

In radiological interpretation, the difficulty of distinguishing from other forms of arthritis, 
notably tuberculous, is well known. Two other particular difficulties arise. The more 
important is discrimination from the normal adolescent sacro-iliac joint, with its fluffy 
appearance but invariably intact joint space. The other source of difficulty is osteitis 
condensans ilii; but this always, or nearly always, affects women, the sclerosis is usually 
confined to the iliac side of the joint, and the joint space is preserved. In determining these 
points, oblique films in the planes of the sacro-iliac joints are invaluable. 


The erythrocyte sedimentation rate, commonly but not invariably elevated, seldom settles — 
however seemingly quiescent the disease, which I think seldom, if ever, becomes quite 
extinct. The test, together with the patient’s usual spareness and optimism, points to a 
general disease. 

less typical manifestations, well described by Golding (1936), are important because they 
may long precede the rest. Plantar fibrositis, with pain and tenderness at the posterior 
attachment of the plantar fascia, worse on rising, is sometimes the earliest indication, as 
in two young surgeons who first complained of painful heels in the operation theatre. 
Urexplained monarticular arthritis, in a young man’s knee for instance, calls for radiography 
of the sacro-iliac joints. Similarly, iritis is sometimes a very early manifestation. Urethral 
di charge must be distinguished from that of gonorrhoea or of Reiter’s syndrome. 
Di ferential diagnosis may require consideration of many spinal diseases: mechanical, 
de senerative, metabolic, infective and even neoplastic. 

Yeep X-ray treatment remains the chief standby. Cortisone and its kin are even more 
ef! ctive, but are ill-suited to a disease characterized by osteoporosis, often tuberculosis and 
of en peptic ulceration. Their great use is for the frequent, complicating iritis. The value 
0! exercises, especially breathing exercises, has long been recognized, but their exploitation 
h: ; often been prevented by pain and spasm in the past before the advent of X-ray treatment 
b ought these under control. Gravity-free exercises in pool or slings are particularly 
u: ful, and heat makes exercises easier and more effective. Adequate rest is a corollary of 
e »rcise, but does not imply fixation. Occasionally, still, a plaster bed at night is useful, but 
tl = patient must first be accustomed to it in hospital. 
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Although the patient should be encouraged to carry out all the activities withi: his 
remaining powers—and he seldom needs encouragement—it must be remembered that stiff 
joints and fragile bones predispose him to fractures, and that fracture of his spine will 
very likely cause paraplegia or tetraplegia. 

Ankylosis of the lumbar and thoracic spine in good position implies little disability. but 
if the cervical spine or the hips are also fixed, the disability is great; if the knees also are f .ed, 
the disability is very great indeed, especially if ankylosis is allowed to take place in the 
“anatomical” position, so that the patient cannot sit. Enthusiasm for the preventio.: of 
deformity is sometimes misdirected. 


There is not a wide scope for surgery in ankylosing spondylitis. Mobilization of the aiiky- 
losed hip may be important. Formal arthroplasty is doomed to failure, but movement can 
often be obtained by excising the neck of the femur. The consequent instability of the 
hip can be diminished by a supplementary abduction osteotomy of the femur. The combined 
operation (resection-osteotomy) has been popularized by J. S. Batchelor. Whether accom- 
panied by osteotomy or not, excision produces movement at the expense of stability, so that 
the patient has either to bend sideways to bring his centre of gravity over the hip at every 
step or use a stick; the patient with ankylosing spondylitis cannot bend his trunk sideways, 
and so is wholly and permanently dependent upon a stick after this operation. 


Of osteotomies for ankylosis in bad position, osteotomy (or rather osteotomy-osteoclasis) 
of the spine is nowadays popular. It should be approached with great caution, because 
some patients have better function with than without their kyphosis, there is a real danger of 
paraplegia, and sometimes recurrence is inevitable. 


I should like to conclude by acknowledging the great contributions made by radiologists 
to the understanding and treatment of this disease, and particularly my own indebtedness 
to Dr. F. Campbell Golding and Dr. Edward A. Allen of the Institute of Orthopedics and 
Royal National Orthopedic Hospital. 
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Dr. J. W. Stewart: 
The Effect on the Bone-marrow of the Treatment of Ankylosing Spondylitis with Deep X-rays 


The development of leukemia in patients with ankylosing spondylitis treated with deep 
X-rays (Court Brown and Abbatt, 1955) focused attention on the bone-marrow. — This 
report is based on an investigation of bone-marrow from cases of ankylosing spondylitis 
—— radiotherapy in the Meyerstein Institute of Radiotherapy of the Middlesex 
Hospital. 


There have been very few reports in the literature on the effects of deep X-rays on the 
bone marrow of living patients—occasional cases only having been reported by Nordenson 
(1935), Schulten (1937), Meller et al. (1938) and Leitner (1941). Denstad (1943), in an 
excellent paper, surveyed the previous work and reported many detailed results of his own 
investigations into the subject. Included among his cases are four patients suffering from 
ankylosing spondylitis. Hutaff and Belding (1955) reported the results of marrow examir - 
tions from ilium and sternum in 10 patients with carcinoma of the cervix undergoing treatme °t 
with deep X-rays and radium. 


METHODS 


Bone marrow specimens were obtained by the following methods: (1) Puncture with a Sal: ! 
needle. ; This method was confined to the sternal marrow. The site chosen was usually t' 
manubrium but in a few cases the first or second piece of the sternal body. 


(2) A small trephine using a Turkel and Bethell needle. The instrument used was man 
factured by Messrs. Down Bros., and the large size was always used. This gives a sm: | 
piece of bone about { in. in diameter and about } in. long. After removal of the trephi 2 
a syringe and adapter were attached and 0-25 to 0°50 c.c. of marrow was aspirated, as wh« 1 
a Salah needle was used. Smears were invariably made at the bedside directly from materi | 
in the syringe. 300-500 cells were counted on each smear. The remaining aspirate w: 
placed in an oxalate tube for total cell count. This instrument was used on the manubriu: 
sterni in a few patients and in all patients in whom iliac marrow was examined. The si’: 
chosen was just lateral to the posterior superior iliac spine. This is a readily accessib 
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pte mens. The remaining instruments are the parts of 
ondylitis the Turkel and Bethell needle. 


liddlesex 
portion of the ilium, the muscle covering being thin and the bone thick, and satisfactory 
3 on the specimens easily obtained. This site is also well inside the treatment area in those cases in 
rdens: n which the sacro-iliac joints were irradiated (Fig. 1). 
), In an Fig. 2 is a photograph of the instruments used. 
his own 
he a MATERIAL 
satment )bservations were made on 76 patients attending the Meyerstein Institute of Radiotherapy. 
Treatment was given with X-rays generated at 200-250 kV. of quality represented by a half- 
va ue layer of 0-8-1-3 mm. Cu, at a focal skin distance of 40 cm. A skin dose of 2,100 r- 
1,00 r was normally attained in fields directed to the spine and sacro-iliac joints. In one 
a Salzh p tient, iliac and sternal marrow specimens were taken simultaneously with the Turkel and 
ally t!2 B: thell needle before treatment and seven days after it had finished. This is a representative 
co .e and I propose to examine the result in detail. 
Fig. 3 is a histogram showing the results of the iliac and sternal marrow examinations 
/man- fr »m this patient. The left-hand column of each pair is the pre-treatment specimen. There 
a sm: | is 10 significant difference between iliac and sternal marrow before treatment. In each case 
rephir 2 c ‘lularity is higher than normal but otherwise the marrow is within normal limits. 


S whe Seven days after treatment the iliac marrow specimen indicates complete aplasia. The 


vater! ¢ ‘lularity is very low and no immature erythrocyte or granulocyte remains of the marrow 
ite Wi c ils, only polymorphs, lymphocytes, monocytes and reticulum cell remain although in 
abriui g eatly reduced numbers. The number of monocytes and reticulum cells are least reduced 
he si a dso there is a relative preponderance of these types in the marrow count. 


essib The sternal marrow specimen also taken seven days after the end of treatment shows 
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reduction in cellularity to a normal level. 
cells are present but there is some reduction in the number of immature myeloid cells. The 
immature erythroid cells are relatively less affected and now constitute 31% of the -ells 
present whereas the normal proportion is less than 25%. 

Fig. 4 shows the results of iliac marrow examinations before and after treatment in »>me 
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Fic. 4.—Effect of deep X-ray therapy 
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other cases undergoing deep X-ray therapy. Again, the left-hand column of each f¢ ‘ir 
represents the pre-treatment specimen. 
intervals of between one day and six months after the finishing of treatment. It can be sc 'n 
that from about one week after the end of treatment until at least two months later the bo: 2- 
marrows are aplastic and no immature myeloid or erythroid cells are present. After t is 
time a very few immature cells make their appearance but even six months later the marrc «s 
show a very severe hypoplasia. 

Fig. 5 is a histogram of the results of sternal marrow examinations in patients being trea d 


with X-rays for ankylosing spondylitis. 
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same me not directly within a treatment area. The left-hand column of each pair represents 
the p 2-treatment specimen and once again punctures are done at varying intervals in each 
case rom one to twenty-three weeks after the end of treatment. The response of the 
marr. w distant to the site of treatment appears to fall into two types. In the first category 
repre.ented by these patients who had hypercellular marrows before treatment (Cases 1, 21, 
24, 1’ and 20 in Fig. 5) the immediate result was a reduction in cellularity to normal levels. 
In each case the reduction was most marked in the case of the immature myeloid cells, 
although absolute numbers of all cell types were reduced. In the second category, repre- 
sented by these patients in whom the marrow cellularity was within normal limits at the 
commencement of X-ray therapy (Cases 19, 25, 18 and 16 in Fig. 5) there was little alteration 
in cellularity after treatment, but there was a change in the myeloid/erythroid ratio especially 
during the first six to eight weeks following the cessation of treatment by X-rays. These 
cases all showed an erythroid hyperplasia associated with a mild degree of myeloid hypoplasia. 


Denstad (1943) and Hutaff and Belding (1955) observed a similar erythroid hyperplasia 
in marrow distant to site of treatment. This finding is difficult to interpret. The most 
obvious explanation is that hyperplasia is compensatory as the iliac bone-marrow is aplastic 
at this period. But this cannot be the full explanation as the iliac marrow is still aplastic 
after the sternal marrow has returned to normal limits. It may be that hyperplasia is 
temporary compensation until a redistribution of hemopoietic activity has occurred and 
that normal inactive marrow, e.g. in the femoral shafts, has resumed hemopoietic activity 
to replace marrow rendered aplastic in ilium and spine by the deep X-ray therapy. This has 
not yet been proved but might gain some support from the results of the peripheral blood 
counts, since all cases of ankylosing spondylitis under treatment show no significant altera- 
tion in hemoglobin concentration but a marked leucopenia, particularly neutropenia, which 
has largely recovered by the end of the second month after therapy has ceased. 


The use of the Turkel and Bethell needle enables a small bone and bone-marrow biopsy 
to be taken and a section of such a specimen is shown in Fig. 6. This is from the iliac bone 
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of ‘ase 1 discussed previously. The periosteum and bone are normal and there are cement 
lin s (arrowed in Fig. 6) indicating that bone has been recently laid down. The marrow 
is: ore cellular than normal but is otherwise unremarkable. Fig. 7 shows a similar specimen 
re: oved from the opposite ilium seven days after deep X-ray therapy has ceased. The 
pe osteum is somewhat acellular and the bone looks normal and lacune contain bone cells. 
Bi cement lines are completely absent. This has been noted in many post-treatment 
sp cimens in these patients. The bone-marrow is aplastic—only a few polymorphs, 
m nocytes, lymphocytes, reticulum cells, occasional plasma cells and fatty tissue remain. 


Fic. 7.—Iliac marrow from Case 1 after treatment. 


Fic. 8.—High power view of iliac marrow from 
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This is an invariable finding in these patients receiving 2,000 r or over. Fig. 8 and are 
high-power views of the pre-treatment and post-treatment marrow specimens respect ly, 


Case 1 before treatment. x 565. Case 1 after treatment. 565. 


A special search was made into the bone-marrow smears for abnormal cells. Before 
treatment osteoblasts were present in large numbers in a sternal marrow smear from a patient 
who had no symptoms referable to the sternum. This is a most unusual finding especially 
in adult marrow specimens. Osteoclasts were occasionally seen. In post-treatment marrow 
specimens from a treatment area giant polymorphs were occasionally seen. Monocytes 
with vacuolated cytoplasm and nuclei were a very common finding. These are not specific 
or unique to deep X-ray treatment but they are encountered much more frequently in the 
marrows of patients who have such therapy. Mitotic figures are virtually non-existent, 
but as the time after the cessation of the deep X-ray therapy increases, they can be found in 
slowly increasing numbers. 


I wish to thank Professor B. W. Windeyer and Miss M. D. Snelling for allowing me access 
to their cases and to Dr. S. Dische for his help and co-operation. 
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Fic. 9.—High power view of iliac marrow from 
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Section of Laryngology 


President—J. ANGELL JAMES, M.D., M.R.C.P., F.R.C.S. 


[February 1, 1957] 


DISCUSSION ON FACIAL AND PALATAL REPAIR IN THE 
TREATMENT OF MALIGNANT DISEASE 


Mr. W. A. Mill: Malignant disease of various types may affect the different tissues and 
structures making up the face and mouth. In the majority of cases treatment in the first 
place is by radiotherapy. Sometimes no further treatment is needed but only too often 
surgical excision has to be undertaken. Not surprisingly in a number of cases gross 
deformity results. This is an outline of the corrective procedures that are undertaken to 
restore function and comfort to the patient. It is desirable that the patient should continue 
to live as normal a life as is possible and that he should not be afraid of meeting his fellows. 
His appearance therefore must be made as good as it reasonably can be. Repair may 
be necessary following treatment of growths involving the upper or lower jaws, the cheek, 
the lips, and the palate; growths of the nose may extend to the cheek and to the orbit and 
ethmoid or even the upper jaw and this is notoriously so of basal cell carcinomata. 

Many of the patients are old and they have had treatment of various kinds extending 
over many years and quite often there have, in the past, been a number of operations to 
deal with repeated recurrences. In many cases previous radiotherapy has made the tissues 
rather devitalized so that healing may be difficult if a further operation is undertaken. 
Many patients, particularly the old, are most unwilling to have further operations. In 
deciding what repair is to be done it is necessary to keep these points in mind. 

Excision, if it is undertaken, must be adequate. Before operation multiple biopsies 
will have shown the extent of the malignant disease and at the time of operation use should 
be made of the frozen section technique to ensure that removal of the growth is complete. 
With basal cell carcinomata some recurrences are certainly true recurrences but in some 
cases one seems to be dealing with multiple new foci. Although involvement of lymph 
glands is exceptional with rodent ulcers the neoplastic cells may invade the skin lymphatics 
and secondary nodules may be seen near the main lesion. 

Immediate repair —A certain amount may be done at the time of operation to minimize 
deformity and to accelerate healing. Where it is possible Thiersch grafts should be applied 
so that rapid epithelialization and the prevention of scar tissue formation may result. 
When it can be done the sewing of mucosa to the skin has a similar effect. This is 
important to keep the tissues in as good condition as possible with the minimum of scarring, 
especially if subsequent plastic operations are to be undertaken. 

: n some cases partial or complete repair can be done by transposed skin flaps, particularly 
about the ear. 

Of course a good window must be left to make sure that any recurrence will be noticed 
and for this reason the covering of cavities should not, as a rule, be done at the time of 
the operation of excision. 

Plate.—If it is intended to remove part of the hard palate, a prosthesis should be made 
before operation so that it can be worn after operation, perhaps the following day, or a 
day or two later. This adds to the comfort of the patient. Later, of course, when healing 
has occurred a permanent obturator is made. These are as a rule satisfactory even in the 
ede: tulous but if there are teeth in the opposite maxilla fixation is of course easier to obtain. 
Occ ‘sionally the palate may be repaired by plastic surgery by sewing the margin of a 
re-frmed cheek on to the palatal edge. 

L..ter repair.—it must be emphasized that it is usually wise to wait for a long period 
befi re undertaking any major plastic reconstruction. It is essential to ensure the absence 
of 1 1e recurrence of disease and as a rule only the passage of time will give this certainty. 
Du ng the period before operation a temporary prosthesis is a great help and comfort. 

| the young, if it is at all possible, plastic procedures should be carried out. In the 
old however, the correction, or perhaps one should say covering, of the deformity can well 
be lone by fitting a prosthesis. This is usually of acrylic resin but sometimes it is made 
of etal. The prosthetic appliance is tinted to match the patient’s colouring and usually 
ver good results are achieved. The colours of the prosthesis do fade in time and the 
ap liance gets dirty and so renovation is necessary at intervals. 
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Growths of the antrum and palate.—\n many cases a very long sublabial incision | ssing 
well to the healthy side is all that is required in removal of the palate or partial re ioval 
of the upper jaw. The whole maxilla can easily be removed through such an ir sion. 
The only repair needed is an obturator to close the opening in the palate. 

It is sometimes necessary to make an incision in the face by the side of the nos _ with 
division of the upper lip and this will give a better exposure. At times extension f the 
incision laterally through the lower conjunctiva may be required and this incisio: may 
be prolonged outwards from the external canthus in some cases. These incision heal 
with little scarring. Any incision across the side of the face below the eye is likely to result 
in persistent edema of the lower eyelid. 

Sometimes the skin of the cheek is invaded by growth and must be excised. A ap in 
the cheek may have to be left. Where possible mucosa and skin should be sewn to:ether 
or possibly Thiersch grafts applied. If the gap is not too large it may be closed by sv:uring 
at the time of the operation. If a gap remains later plastic operation may be neccssary, 
In some patients, however, a prosthetic appliance answers very well. On the whole in 
younger patients it is best to try to obtain a covering of natural tissues by plastic oper:tion. 

Sometimes after operation on the upper jaw there is scarring with raising of the corner 
of the mouth which may be corrected by a relatively minor plastic operation (epithelial 
inlay). At other times subsequent necrosis of bone, particularly of the malar bone, may 
produce unpleasant deformity which a plastic operation could correct. 

Usually the eye does not drop even if the orbital floor, that is the antral roof, is removed, 
but it may do so if the removal of bone has to be carried high on the inner and outer sides 
of the orbit. However in my experience the resulting diplopia is not as a rule persistent. 
No dental obturator will hold up such a fallen eye. 

After removal of the maxilla mucosa readily covers the raw area. Some surgeons skin- 
graft the walls of the cavity but this does not seem to be necessary. 


Nose.—When the nose has to be removed repair may be by plastic operation or by 
prosthesis. In the young there is a strong place for plastic reconstruction but in the older 
patient a plastic nose is very satisfactory. 

Orbit and ethmoid.—lf the orbit has to be exenterated the skin of the eyelids should, 
if possible, be preserved to give a partial lining to the cavity and the rest may be covered 
by Thiersch grafts. If the orbit alone has been exenterated or the orbit and ethmoid, many 
patients prefer to wear an eye patch—an eye patch is so often worn that the appearance 
is not unusual. A plastic prosthesis with an artificial eye looks well in photographs 
but the eye does not move and looks unnatural. Many patients prefer a plain skin-tinted 
prosthesis worn with a patch or an opaque spectacle lens. It is certainly not advisable 
to cover the orbital opening with a skin flap—it is still unsightly and has to be hidden from 
view in some way. 
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Fic. 1 (1950).— Epithelioma of nose and Fic. 2 (1951).—Result of Fic. 3 (1956).— Patien 
eyelid following lupus. § excision. (W. A. M.) wearing pros hesis 
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Ch. k and lower alveolus —Growths involving the lower jaw are largely outside the 
scope of this discussion. The problem of repair may well involve a temporary prosthesis 
for some time and subsequently plastic procedures and even bone grafting. The same 
consicerations apply to growths of the cheek which often involve the lower jaw and some- 
times ‘he upper jaw. 


Ear.—The ear is a most difficult structure to build adequately by plastic surgery. The 
prosthetic ear is most satisfactory and it is the general method of repair used. At the 
time of operation a good deal of immediate repair may be done by Thiersch grafting and 
the arranging of transposed flaps. It is important to graft the external auditory meatus 
at its entrance, fo avoid stenosis. 

It will be seen that the aim is to obtain good function for the patient and at the same 
time a reasonable appearance. It is important in the old, who have suffered a great deal 
in the past, to remember that too many operations have spoilt their lives. Much may be 
done to help them with prosthetic appiiances. 


I wish to thank Mr. R. J. V. Battle for his co-operation in the treatment of many of the 
cases and also Mr. J. H. Hovell, who has undertaken the making of palatal prostheses. 
| must also thank Mr. F. R. Coffin of the Royal Marsden Hospital, who has made the 
palatal prostheses for many of my patients. 


Mr. R. J. V. Battle: In facial reconstruction for malignant disease many factors must 
be considered. 

Firstly: There is one golden precept that must always be followed: Once the diagnosis 
of malignant disease is made there must be no delay in the eradication of this disease by 
any preliminary preparation of complicated reconstructions. For example there should 
be no preparation of flaps that might delay treatment. 

Secondly; Pathological considerations only should be allowed to dictate treatment. 
Fortunately the greater number of lesions reaching the surgeon are purely surface lesions 
and of these the majority are rodent ulcers. 


SURFACE LESIONS 

(1) Rodent ulcers.—Nearly all of these, except those round the eye, have been irradiated 
and have recurred. Some have been considered too wide and penetrating for irradiation. 
One group of deeply infiltrating lesions require extensive surgery if they are not to recur 
locally. Moreover they produce by some trigger action, not fully understood, other 
primary lesions in the neighbourhood, so that the extent of the primary excision is no 
guarantee against recurrence. 

Very fortunately none of these lesions metastasizes, but in the infiltrating group early 
reconstruction is contra-indicated, and wherever possible a prosthesis must be considered 
for the interval during which recurrence might be expected. 

(2) Squamous cell carcinomata.—These are very much more rare in white skins than are 
the basal cell lesions. The reaction of these tumours round the lips to irradiation has 
perhaps explained why reconstruction of the upper and lower lips is so much less in demand 
than would appear to have been the case in the last century. The devastating spread to 
glands and occasional dissemination in the blood stream make one feel that early complicated 
reconstructions are a waste of time, and that the fitting of a prosthesis for a period of at 
leasi two years is a more sensible procedure. 

(3: Malignant melanomas.—With the appalling prognosis extensive reconstruction is 
out >of the question, but may be indicated on two grounds. Firstly where function is grossly 
dist: rbed—e.g. with a large defect into the oral cavity—or secondly where there is great 
dist: rbance of morale, and it is imperative that the patient should be reassured or rather 
“kic ded” into thinking that the removal of the local lesion means the end of all anxiety. 

(«) The rapidly-growing anaplastic tumours may react to irradiation and very few need 
be onsidered for serious reconstructive surgery. 


De; > LESIONS 
F om the point of view of reconstruction these fall into two groups: 
( ) Those affecting the antra, the nose and the palate—i.e. the middle third of the face. 
Th se can again be subdivided into two groups: 
When skin covering is not affected. 
When the skin covering must be removed. 
roup A.—The chief reconstructive problem falls to the lot of our dental colleague and 
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is limited to obtaining rapid healing (perhaps with the help of an epithelial inlay _ the 
camouflage of the falling in cheek by the same method, and the restoration of functi: i by 
the provision of a denture. Where necessary the reconstruction of the palate m: - be 
effected by the introduction of skin. This must be transferred from a distance as a _ibed 
pedicle flap by a fairly lengthy and difficult process, and only when the fear of recurre. 2e is 
minimal and the procedures can be carried out at leisure. 


Group B.—The early provision of a skin covering is a debatable problem. There nust 
be a real danger of masking a recurrence by such an early procedure. I have, in m: own 
small experience, seen several patients in whom recurrences deep in the nose have >een 
missed and the patient eventually lost by too early reconstruction. The exact time ‘ ‘ctor 
in this problem is difficult to determine. It is possible that an examinafion of the ‘ ‘ssue 
removed will give the clue. I used to work on a standard time lapse of one year be! veen 
excision and reconstruction but I doubt if this is long enough. I think that two years may 
be the better interval of time—the patient getting on with a prosthesis during that period 


(2) Those lesions affecting the tongue, lower jaw and glands of the neck. Briefly. the 
problem here is that of removing the tumour with its entire lymphatic field as a single 
tissue mass at one operation. In the more advanced cases very great ingenuity is required 
in order to obtain a watertight closure of the buccal cavity, and in obtaining an ainple 
supply of viable skin covering from the neck. In these patients no external prosthesis can 
ever replace the watertight closure of normal tissues, and for practical purposes need never 
be considered, unless it be in the form of a simple cup in which dressings are contained. 

Thirdly: Anatomical considerations. 

THE EYE AND THE EAR 

The eye and the ear present special problems of their own. 

(1) The eye.—Destruction of part of one or of both eyelids must at once be followed 
by reconstruction, or else the eye is lost. With any invasion of the orbit, this has to be 
exenterated leaving a large raw surface of bone to be covered. It has usually been my practice 
to employ the forehead for this cover—a somewhat extravagant procedure that has two 
advantages. Firstly it is an insurance of quick healing with a durable skin cover that 
will bear the weight of a prosthesis, and secondly this will also stand up if necessary to 
irradiation of any subsequent recurrences. Against the immediate use of the forehead 
the orbital bone readily accepts a Thiersch graft and the forehead can be spared for use 
later, should recurrences lead to a necessity for exposure of the cribriform plate or the dura 
or the underlying brain itself. 

Furthermore no reconstruction can produce anything similar to the normal eye with 
its movements, and eyelids with their closure, and there is therefore only one ultimate 
fate for these patients who have had an exenteration—a prosthesis to conceal their deformity 
from the prying eyes of their fellows. A ground glass in their spectacle frame is not enough. 
The prosthesi$ can be a simpie eye shade in type that conveys the Nelson touch, or else 
it can be more complicated and can carry an eye and an eyebrow. 


(2) The ear.—There is not the same urgency in dealing with the ear that there is with the 
eye. Small losses may be made good at leisure. Removal of the ear in an adult musi be 
followed by the wearing of a prosthesis. The only indication for total reconstruction of 
the ear in an adult must be an inability on the part of the patient to tolerate the gadzet. 
If he demands a reconstruction ther it must be pointed out that many stages will be necessary 
and that the final object will in no way resemble an ear! 

In the severe cases in which the lateral sinus and dura become exposed, and certainly 
in those where the temporo-mandibular joint remains open to the four winds, a scalp ‘lap 
is always available to produce the necessary protection and backing for the subsequent < 
prosthesis. 

In all severe lesions involving the eye and the ear our only problem is to obtain early 
healing with sound skin cover and then to organize a camouflage by artificial means. 


Fourthly: Other factors which influence our treatment. These patients are mo tly 
in the older age groups, few are under 50 years of age and many are over 75. Many of 
them, often out of sheer perversity and in anticipation of the horrors of a surgical operat: n, 
have held on to their lesions for long periods of time. These are poor material ‘or 
reconstruction with its repeated surgery, discomfort and hospitalization. It follows tat 
we often adopt the prosthesis where against a more normal psychological and phys al 
background we would prefer flesh and blood. 

Another factor is the effect of irradiation. The presence of a new growth in a field t iat 
has been heavily irradiated means at once a multiplication of all the hazards attend nt 
on the transfer of skin flaps, the take of skin grafts and on even the simplest forms of wou id 
suture. 
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\» have come, therefore, to consider reconstruction in this field under two headings: 

(1: The immediate repair. 

(2. The delayed or “‘interval’’ reconstruction. 

(1) The immediate repair—In the immediate repair we are not only concerned with the 
raw surface left by the wide excision of the lesion—we have to prepare the stage for any 
subsequent procedures. 

f the lesion is superficial and if the pathology is not fully understood, then the immediate 
application of a free graft is advised. In the smaller lesions the post-auricular Wolfe grafts 
have become increasingly popular on account of the improved cosmetic result obtained. 

A flap is required for the immediate repair under the following conditions: 

(i) Deficiencies in the eyelid of full thickness. 

(ii) — cortical bone is exposed (the only exception being the orbit which will take 
a free graft). 

(iii) Where the dura, lateral sinus or temporo-mandibular joint is exposed. 

Wherever possible the employment of a local tissue flap should be considered—either as 
a transposition or asarotation. If not available then a forehead flap must be brought down. 

In large defects in the upper face—e.g. into the buccal cavity, or after amputation of 
the nose—careful suture must be planned of the marginal skin to the mucous membrane 
of the lining of the cavity. This is not merely to obtain rapid healing per primam, but also 
to minimize the degree of marginal scarring. We are, in fact, preparing for the later 
reconstructive phase when it may well prove desirable to turn lining flaps based on this 
very margin. 

Many of the lesions that we see are recurrent lesions where there has been an extensive 
irradiation of tissues. The failure to appreciate the extent of tissue damage and the 
inability to replace all such devitalized tissue by reason of its sheer extent are potent reasons 
for defeat. This applies particularly in the employment of local flaps and in the repair of 
lesions of the lower third of the face, where a watertight closure is essential in the primary 
repair. 

(2) Delayed or “‘interval” reconstruction.—In the ear and after exenteration of the orbit 
the employment of a prosthesis can be described as satisfactory only in that it allows the 
victim to wander unnoticed amongst his fellows. It must, however, be very irritating and 
depressing to have to “dress up” every time you leave the house, and there is the constant 
fear that you may lose a vital part of your “make up” every time you run for a bus or look 
out of a carriage window. Here indeed surgery has proved wanting and further progress 
must be looked for. 

In the nose, however, the cosmetic prosthesis is far less satisfactory—not that it is inferior 
to most of the noses reconstructed in flesh and blood. The simple fact is that you can blow 
a reconstructed nose and that you cannot blow an artificial one. Surgeons of many 
generations have studied this problem. The earliest technique employed is the Indian 
method, by which the forehead is brought down. This technique gives the best nose, but 
produces a secondary defect that in the male is better avoided if possible. Then the Italian 
method, by which the upper arm is employed to provide the flap, gives nice results but 
entails maintaining the arm in a somewhat fixed position. In the older patients I should 
say that this method is contra-indicated. 

\ tubed pedicle raised on the chest is a little difficult to handle but entails a less fixed 
position and can be brought up to the nose without the use of a vehicle to transport it. 
The male chest may be too hairy, and in the female any scar on the chest is better avoided 
except in older patients. 

Such a pedicle can be transported from the abdomen on the wrist and brought up to the 
fac’. Again in this technique we are up against an agonizing period of immobilization of 
the arm. The colour match tends to be disappointing. 

| all I favour the forehead in most cases but would only adopt any particular method 
aft.r a full discussion with the patient. 

arge defects in the middle third of the face or of the buccal cavity must be closed by 
the introduction of one or more flaps: all the flaps mentioned—forehead, arm, chest and 
ab: omen—being available. Furthermore the flap introduced for cover must either carry 
its »wn lining or else lining flaps must be planned and brought into position simultaneously. 
It 5 in the provision of this lining that the greatest ingenuity is required and the various 
tec iniques involved can be summarized as follows: 

) Flap for covering, lined with Thiersch graft. Such a lining is not advised if bone 
wi later be introduced either for contour restoration or to replace missing mandible. 

_ i) Local flaps turned over to act as lining—not possible if the area has been heavily 
iri diated. In all cases they are better not delayed, since they are raised and turned through 
ar angle of 180 degrees and based on scar tissue. These flaps are very vulnerable. 
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Fic. 1 (September 1948).—Extensive rodent 
ulcer under treatment by H.V.T., by Professor 
D. W. Smithers. 


Fic. 2 (March 1950).—After excision and 
Thiersch grafting. (Operation by W. A. M.) 


Fic. 3.—To show method of repair (R. J. V. B.) 





Fic. 3. 


(iii) The introduction of one flap (e.g. forehead) for covering another flap (e.g. chest) 
for lining. 


(iv) The insertion of a flap all round the margin of the defect. When this has sett 
in, a part of it is turned in for lining and the rest spread across for covering. 

Finally there are a series of operations by which we can assist the dental prosthetist «1d 
in this way improve function: 


(a) Epithelial inlays. 
(b) The introduction of tubed pedicle skin to repair the palate. 
(c) Freeing jaw fragments in order to obtain a better occlusion. 


(d) The repair of the upper lip—with special emphasis on the Estlander and the A! »¢ 
procedures. 


(e) Finally the closure of the mouth from the rest of the face in those extensive lesions 1 
which the greater part of the face has been removed. 
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Fic. 5 (June 1956).—Wearing prosthesis. 





Fic. 4 (February 1953).—Condition after 
plastic repair by R. J. V. B., showing re-formed 
palate and lower cheek. 

CONCLUSIONS 

(1) The pathology of the lesion dictates the reconstructive programme. The possibility 
of a recurrence being masked by the repair swings the balance towards the use of a temporary 
prosthesis until the chance of recurrence is minimal. 

(2) Severe lesions of the ear and eye are best treated by a prosthesis. Reconstruction 
has little to offer here as yet. 

(3) The age and attitude of the patient will dictate the ultimate degree to which 
reconstruction will be possible, and may lead to the selection of a prosthesis where 
normally flesh and blood might have been preferred. 

(4) A brief résumé of the procedures available both in immediate and delayed 
reconstruction is given with examples, the emphasis being on the restoration of function 


rather than of appearance. 


Mr. J. H. Hovell: The dental surgeon is gravely handicapped both in the immediate 
post-operative period and in the long-term prosthetic management of these cases if he has 
not had the opportunity of seeing them pre-operatively. 
1e ideal is personal consultation between surgeon and dental surgeon as soon as 
operation has been decided upon. The probable extent of the excision, the number of teeth 
which can be left and the need for post-operative radictherapy are all of importance if the 
bes! possible results are to be achieved. 

ie next step is to obtain duplicate pre-operative models of the patient’s jaws, and, 
should he be edentulous, also one of dentures. One of these and that of the dentures is 
kept as a permanent record, the other is used for the construction of the immediate post- 
Operative appliance. 
| has been found desirable that an appliance should be constructed before operation 
mmediate post-operative insertion. This appliance (Fig. 1) performs several functions: 
) It maintains the pack in position, prevents it from being disturbed by the tongue and 
mizes contamination by food. 

) It is a great aid to speech and deglutition. 
1is prosthesis which is made in duplicate is constructed to conform to the original 
sh: oe of the patient’s palate and alveolar process. If teeth are present on the unoperated 
sic - these are used for retention and a flat biting surface is provided on the other side of 
th same vertical height as the original teeth. 

/hen the patient’s own dentures are available it is unnecessary to construct a duplicate 
ap liance as the former will act perfectly as the first prosthesis and to maintain the pack. 
A .econd upper denture is, however, made before operation to act as a base later for the 
se ond prosthesis. 
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The most comfortable pack for use after the removal of the initial post-operative p: >ks 
has proved to be a small marine sponge, cut, if necessary, to the approximate size nd 
shape of the cavity. 

The length of time during which this appliance continues to give service depends gre 
upon whether or not post-operative radiotherapy is employed. 

Post-operative radiotherapy is a major difficulty for the dental surgeon as it gives 
to a slowly healing cavity which continues to change shape and to sequestrate bits of b 
often for as long as twelve months. During this period frequent adjustments have t 
made to the prosthesis in order to maintain the patient in reasonable comfort. 

Normally speaking it is a good rule that prior to radiotherapy about the mouth all t-eth 
should be removed, in order to minimize the risk of osteo-radio-necrosis arising subseq: ent 
to a later extraction. This danger of radio-necrosis is such that some authorities—Kc ‘sey 
Fry for example—consider even the wearing of dentures to be dangerous. 

This rule, however, is not adhered to when dealing with radiotherapy following surgical 
extirpation of maxillary neoplasms for the following reasons: 

(1) Radio-necrosis is far less likely to occur in the maxilla than in the mandible. 

(2) The radiation is localized within the cavity and not “beamed” through the tecth, 
thereby minimizing remote effects and “‘scatter”’ from the teeth. 

(3) The retention of teeth is extremely desirable. First they are the greatest possible ai 
to the retention of a prosthesis. Second they may be needed to support an appliance 
carrying a tray for an epithelial inlay in a subsequent plastic repair. 

(4) They seldom have to be extracted as the strain of helping to support a prosthesis 
ultimately invariably causes them to be loosened and finally to drop out from a socket lined 
with granulation tissue from which the bone has completely receded. It has not yet been 
my experience to see a radio-necrosis arising in the maxilla as a result of a tooth being 
lost in this way. 

It is, of course, necessary to remove the teeth immediately adjacent to the area excised, 
and the remaining teeth should be carefully watched and conserved so as to eliminate the 
possibility of abscess formation following carious exposure of the pulp. 

Until healing of the cavity is fairly complete and all major sloughs and sequestra have 
separated, it is undesirable to attempt to obtain an exact impression of the whole cavity. 
The suction created and the difficulty of removing an exact impression may at this stage 
give rise to a severe secondary hemorrhage. 

If, therefore, a method of radiotherapy necessitating an exact cavity impression is to 
be employed, this must be taken at the time of operation before the cavity is packed. This 
is not done at St. Thomas’s where the radiotherapists prefer to irradiate the cavity with 
one large needle placed centrally in a marine sponge. 

The degree of comfort obtained with this first prosthesis and a sponge is such that there 
is no urgency to replace it with a more accurately fitting appliance and I usually wait for 
three to four weeks whet the cavity is fairly clean and the surgeon gives the “‘all clear” for 
the next stage. 

The most important factor for the comfort of the patient wearing a prosthesis is the 
maintenance of a complete peripheral seal to the cavity. Even at this time it is impossible 
to obtain a total impression but by building up the prosthesis already constructed with 
soft wax a rough outline of the cavity margins is obtained. An accurate impression of 
these is then taken with elastic impression material using the prosthesis as a base. 

Having obtained the impression the next problem is to obtain maximum retention and 
stability. Neither at this time nor later when healing is complete can undercuts in the 
cavity be used as an aid to retention. The inevitable movement that occurs causes rubbing 
and ulceration of the mucosa if this is attempted. With this prosthesis, therefore, stabil ty 
— depend upon the elimination or reduction to a minimum of any possible displacing 
actors. 

The first and most important of these is the weight of the appliance. Because of this it 
is made as light as possible, and no attempt is made to construct a bung going up into tie 
cavity. The second displacing factor is the movement of the teeth and occlusal forces 
during mastication. To eliminate this the biting surfaces of the teeth are set up on in 
anatomical articulator designed so that the movements of the jaw are exactly duplicat« d. 
In this way cuspal locking is avoided and the bite balanced in all excursions of tie 
mandible. 

The third displacing factor is the soft tissues. Normal activity of the oro-facial musc's 
exerts forces upon the prosthesis. These forces are balanced before removal of teeth betwen 
the tongue inside and the muscles of the cheeks outside. This then is the reason fr 
obtaining records of the patient’s own teeth or dentures before operation. The dental ar:h 
of the prosthesis must be the same as that present before operation in order that this balane 
of forces should not be disturbed. 
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ive p: I: addition to activity there is also the effect upon soft tissue morphology of the surgery. 
size Scai ing and contraction of the tissues is frequent with resulting changes in facial contour. 
It is useless to attempt to correct these changes by the prosthesis, as the tissues will not 
ds gre perriit this and instability is the only result. It is occasionally felt essential later that for 
estlictic reasons such deformity should be corrected. In such a case an epithelial inlay 
gives i must be inserted in the region of the scarring to form a pocket into which the prosthesis 
of b can be extended without creating a displacing force from the tissues. 
ave ti timately when healing is complete it is necessary to make a final prosthesis. This may 
be up to a year from the time of operation, and in the interval adjustments to the original 
) all tee prosthesis are usually necessary. For this reason duplicate prostheses are highly desirable 
ibseq as otherwise the patient has to be without one while this is being done (Figs. 2 and 3). 
—Ke'sey nfortunately even when healing is complete it is found that the roof of the cavity is not 
capuble of weight-bearing, and therefore peripheral seal remains the most important factor. 
y surgical It has been found, in fact, that in a large number of cases the extension of a bung into the 


cavity not only is no aid to stability, but actually, by increasing the weight of the appliance, 
> reduces it. 
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lear” for Fic. 1.—Type of appliance used Fic. 2.— Prosthesis with Fic. 3.—After excision of rodent 
mmediately post-operatively and hollow bung extending into ulcer with prosthesis showing in cavity. 
sis is the also frequently as a permanent cavity. (Operations by R. J. V. B. and 
1possible appliancs W. A. M.) 
ted with . = s , : 
sssion of \ttempts have also been made to utilize undercuts by constructing the appliance in two 
‘ctions inserted separately and united in situ. Not only is the pressure on the undercut 
tion and tolerated by the tissues but the additional weight and difficulty of insertion of the 
's in the ppliance are not tolerated by these mostly elderly patients. 
“rubbing n the majority of unilateral cases, therefore, no bung is now used. 
stabil ty springs between lower and upper dentures can be used to aid stability. — When a bilateral 
isplaci g 1oval of maxilla has been undertaken, these are quite satisfactory and in fact usually the 
y method of obtaining a reasonably stable result. In unilateral cases, however, they 
of this it of use only when a pressure-bearing surface is available on the operated side. Otherwise 
into the “y tend to tilt and displace the appliance instead of maintaining it in position, 
al forces Finally, even with ordinary full upper and lower dentures it is frequently impossible to 
p on an tain complete comfort with elderly patients wearing them for the first time. Too much 
plicaté d. ry ist, therefore, not be expected in all these cases from prosthetic replacements. 
s of tie The President said that in the case of a patient with one of these lesions it was necessary 
consider carefully what deformity there would be after an operation for complete removal 
muscC °S the neoplasm. 
betwen 
ason fr Mr. E. Musgrave Woodman said that, in his Hunterian Lecture of 1926, he laid emphasis 


ital arch two important principles in the surgery of this area. 
, balan e Firstly the fullest exposure possible must be obtained and for this purpose he turned back 
te face by a paranasal incision commencing above through the eyebrow. Suturing 
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was by subcuticular silk and a dressing of gold leaf and the resulting scar in a few mo ths 
was hardly noticeable. 

Secondly it was vital to leave a window of inspection so that the operation area cou! be 
adequately watched for a recurrence. For this reason he invariably removed the | ird 
palate of the same side and the opening was closed by a dental obturator. 

He agreed with Mr. Mill that dislocation of the eyeball could be avoided if the tis ues 
were kept still and fully supported for ten days. 


Mr. Mill, in reply, agreed with Mr. Musgrave Woodman that if one wanted to get a rv illy 
good exposure of the pterygoid region it was advisable to turn back the cheek. He !so 
agreed that if a lateral incision had to be made it was better to make it through the ic ver 
conjunctiva and not through the eyelid, because this resulted in ceedema. Even if one 
had to take the roof of the antrum away the eye, as a rule, did not drop and there was no 
doubt that packing of the cavity afterwards did help to keep the eye up. However, if 
one had to carry the removal of bone rather higher than usual on the medial and the lateral 
sides the eye did sometimes drop and he knew no way to prevent this. 

Most of the patients he had been discussing had had treatment by radiotherapy be/ore 
they were operated on. Occasionally with malignant disease of the antrum in older patients 
excision was carried out first and this was followed by treatment by a radium applicator. 
There were some old patients who could not face up to a long course of radiotherapy to 
be followed later by operation and provided the cases were not too extensive they could 
be treated in this way. 

In reply to a question about lymph nodes he said that he did not agree with prophylactic 
block dissection. He regarded block dissection as causing a certain amount of morbidity 
in older patients and he thought it was better as a rule to wait until enlarged glands could 
be felt before advising it. 

Before operation biopsies, if necessary multiple, were taken to judge as far as possible the 
extent of the growth. During operation, especially in cases of extensive rodent ulcers, 
use was made of the frozen section technique to make as sure as one could that one had 
excised all the diseased area. 

He wished to thank Mr. Warren of Messrs. Clement Clarke and Mr. A. Brook of Queen 
Mary’s Hospital, Roehampton, for their great help with prostheses. 


Mr. Battle, also in reply, said with regard to the use of the forehead that one should 
avoid bringing hair down on to the nose or on to the face. Any hairs introduced in this 
way could not be removed effectively by irradiation and would have to be removed 
surgically. 

In employing bone grafts for the restoration of contour he used cancellous bone from the 
ilium. If for any reason bone was contra-indicated, cartilage made a good second best 

Some of the prostheses had been produced by Mr. A. Brook of Roehampton. 


[December 7, 1956] 


A DISCUSSION On Benign Tumours of the Larynx was opened by Mr. F. C. W. Capps and 
Mr. J. P. Stewart; The President, Mr. J. McFarland and Mr. S. W. Allinson also took part 
in the discussion. 

The following clinical records were presented: 

Chondroma of the Arytenoid.—Mr. L. F. W. SALMON. 

Bilateral Laryngocele (with film).—Mr. G. H. BATEMAN and Mr. J. KopDIceK. 

Non-Specific Granuloma of Larynx.—Mr. R. SALKELD. 

Primary Carcinoma Presenting in Right Nostril—Maxillary Resection with Osteoplast'c 
Restoration of Antrum.—Mr. W. O. LopGe. 

Tuberculosis of the Pharynx (Two Cases).—Mr. P. E. ROLAND. 

Cerebrospinal Rhinorrhea Associated with Osteopetrosis.—Mr. A. SEyYMOUR-JONES. 


The meeting will be reported in the Journal of Laryngology. 


March 1, 1957] 
A DISCUSSION on The Larynx in Rheumatoid Arthritis was opened by Mr. A. Youn;, 
Dr. C. S. Darke and Dr. L. Wolman. 


Mr. P. Scott, Mr. J. W. S. Lindahl, Mr. H. V. Forster, Mr. J. A. B. Thomas, Mr. T. Levi' 
and The President took part in the subsequent discussion. 


Mr. C. P. Wilson read a paper on Treatment of Choanal Atresia which was discussed b 
Mr. S. W. G. Hargrove, Mr. H. D. Brown Kelly and Mr. A. G. Gibb (to be published in th 
Journal of Laryngology). 
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Section of Proctology 
President—RONALD W. Raven, O.B.E., T.D., F.R.C.S. 


[February 13, 1957] 


DISCUSSION ON ARGENTAFFINOMA 


Dr. P. S. Macfarlane (Department of Pathology, University of Glasgow, at Western Infirm- 
ary, Glasgow): The Pathology of Argentaffinoma: The Use of 5-HIAA Estimation in 
Diagnosis 

Pathology.—A brief review of the pathological features of argentaffinomata or carcinoids 
is justified by the recent interest which has been aroused in these uncommon tumours by 
the discovery that they secrete 5-hydroxytryptamine (5-HT). An excess of this substance in 
the circulation is responsible, in some cases, for a striking clinical syndrome (Bi6rck et al., 

1952: Thorson et al., 1954). 


Incidence.—The tumours are most commonly encountered in the appendix but in this 
situation they are usually of no great importance since they are removed when too small 
to cause endocrine effects and to metastasize. Although these tumours have been reported 
throughout the alimentary tract, in the gall-bladder, biliary passages, pancreas, and in 
ovarian teratomata, the most common site outside the appendix is the ileum where they are 
often multiple. 

Carcinoids occur at all ages except in the appendix where juveniles are usually affected. 
In my own series of non-appendicular cases the age extremes are 19 years and 83 years. 
It should be remembered, however, that the slow growth of these tumours probably vitiates 
the correct assessment of age incidence. 


A:tiology.—The tumours have not been produced experimentally and there is no evidence 
of any external carcinogen being involved. The facts, that they occur at an early age and 
that they have been associated in some instances with developmental anomalies elsewhere 
in the body (Spain, 1955), have been used to support the view that carcinoids are develop- 
mental tumours. Many cases do, however, satisfy the usual criteria of malignant neoplasia 
and this interpretation seems the most reasonable at the moment. 


Histogenesis.—The tumours are generally considered to arise from the argentaffin (or 
Kulschitsky) cells of the alimentary tract. These cells lying deep in the crypts are seen, after 
formalin fixation, to contain granules which characteristically give the following main 
histochemical reactions: (1) they spontaneously reduce silver salts; (2) they give a striking 
ora::ge colour with the diazonium reaction (Pearse, 1953) this method has been found most 
useiul in routine practice; and (3) they fluoresce brilliantly in ultraviolet light. By histo- 
chenical methods Barter and Pearse (1955) have shown that the Kulschitsky cells almost 
cert:inly contain 5-hydroxytryptamine in some form. 


»pearances.—I\n the ileum the commonly encountered features are multiplicity, a yellow 
col ur, a tendency to occupy the submucous layers without ulcerating into the lumen and, 
fre. uently, an association with a greater amount of hypertrophy of the bowel muscle than 
mig 1t be anticipated on the basis of mechanical obstruction alone. The naked-eye characters 
are not diagnostic and recourse must be made to microscopy in many cases. Dukes (1946) 
has shown that most of the carcinoids in the rectum and colon are benign and mimic in 
ap} carance the more common simple neoplasms of the region, often presenting as sessile 
prc ections into the lumen. In contrast, Gabriel and Morson (1956) have described a deeply 
ulc rating argentaffinoma of the rectum with lymphatic and liver metastases. 


JNE 
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Histology.—In the majority of cases the morphological features are characteristic The 
cells are in compact, rounded, aggregates often showing a tendency to peripheral palis. Jing. 
Tubular and acinar formations are usually not prominent. With hemalum and eosin st ning 
the round uniform nuclei show a characteristic fine dusting of the chromatin while the s; :cific 
granules, in highest concentration in the peripheral cells of the aggregates, are eosino; aiilic, 
Positive recults are usually obtained with the histochemical reactions already ment: ‘ned. 
Some cases may lack these characteristics, however, and histological diagnosis, even wi 1 the 
special stains, may be difficult or impossible. Gabriel and Morson (1956) suggest th: t the 
large bowel carcinoids are somewhat different from those occurring at other sites in tha. they 
show poorer specific granulation and have a tendency to form tubules and acini. 


Criteria of malignancy and metastases.—The smallest tumours show infiltrative fea cures 
and often local lymphatic permeation but again the characteristic slowness of growth neans 
that, in practice, the majority behave in a benign fashion despite the histological indica ions 
of malignancy. This is true particularly of the appendicular and large intestinal sites. The 
ileal carcinoids often have metastasized to the local lymph nodes and even to the liver, by 
the time laparotomy is done, but in such cases, the slow growth of the metastases is often so 
prominent a feature that very long survival periods are the rule. 


Transceelomic sprecd to the ovaries and also systemic dissemination to bones and other 
organs occur. 


Studies on the excretion of 5-hydroxyindole acetic acid (5-HIA A) in cases of argentaffinoma.— 
5-HT is derived from the essential amino acid tryptophan and is broken down by the wide- 
spread enzyme amine oxidase to give 5-HIAA. The greater part of 5-HT formed in the 
body is excreted as 5-HIAA which can be comparatively simply estimated in the urine. 
The normal excretion is within the range of 3-14 mg./24 hours. Determination of urinary 
5-HIAA has proved a useful method for detecting 5-HT over-production, and several 
cases have been studied (Macfarlane et al., 1956). 


Table I summarizes the findings in cases of argentaffinoma in which it was known that 


TABLE I[.—PROVED ARGENTAFFINOMATA 
Clinical 





Excretion of 
Pulmonary 5-HIAA 
Case No. Flushing stenosis Diarrhea Site 


l : = Small bowel 
and liver 
lleo-cecal 

and mesentery 
NOT liver 


Ileum and 
mesentery 
NOT liver 


mesentery 
and liver 
Ileo-cxcal 
and mesentery 
NOT liver 


tumour tissue had not been eradicated by operation. The urinary excretion of 5-HIAA is 
significantly increased in them all and yet this is not associated with any constant clini al 
picture or with a particular distribution of tumour tissue. The findings, however, indic: te 
that the assay of urinary 5-HIAA is useful in diagnosis. 


Table Il summarizes the findings in several cases in which the diagnosis of argentaffinor 1a 
seemed possible. Case 6 is particularly interesting and has been reported elsewhere (Sm ‘h 
et al., 1957). In it the high urinary excretion of 5-HIAA confirms the tentative clinic al 
diagnosis of argentaffinoma in spite of negative histochemical tests on tumour material fren 
the liver and a bony metastasis. The latter tissue was, however, shown to contain a hi. h 
content of 5-HT. 


In the other cases in Table II the normal excretion of 5-HIAA, of course, suggests th t 
they are not cases of argentaffinoma. 
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TABLE IJ.—THE DiaGNnostic Use oF 5-HIAA ExcRETION 


Excretion of 


5-HIAA 
Case No. Clinical data Pathology (mg./24 hours) 
¢ Flushing + + Histology not clearly 140 
Secondary tumours in liver argentaffinoma 
and bone Specific stains negative 
Primary not known 
7 Subacute intestinal Biopsy inadequate 11-2 
obstruction: surgical 9-1 
diagnosis carcinoid 
§ Multiple colonic tumours 3 adeno-carcinomata 11-3 
1—? argentaffinoma 
Specific stains— 
negative 
y Cases of flushing and — ) 
10 cyanosis of unknown less than 
1! origin ) 10 
12 Spasmodic flushing: — 5-2 


Mass in right iliac fossa 


The assay of 5-HIAA in urine is also indicated in cases of argentaffinoma after surgical 
treatment, but in such circumstances the sensitivity of the test, in terms of its ability to 
indicate early metastatic growth, has not yet been established. 
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We (Smith ef al., 1957) have recently had the opportunity of examining the humoral 
effects of 5-hydroxytryptamine (5-HT) in 7 cases of metastasizing ileal argentaffinoma. The 
cases were showing in whole or in part the striking clinical picture of flushing with cyanosis, 
diarrhoea, cardiac defects and occasional asthmatic-like attacks, now well recognized since 
its description by the Swedish workers from Malm6. All the cases were excreting very 
large quantities of 5 hydroxyindole acetic acid (5-HIAA), the oxidation product of 5-HT 
and numerous other indole compounds (Macfarlane et al., 1956; Dalgliesh, 1956). 


A. Metabolism of 5-HT in relationship to tryptophan nicotinic acid and dietary protein and fat 

(\) Tryptophan and protein——Normal individuals excrete 2-10 mg./day 5-HIAA: true 
enc »genous 5-HT production is probably higher 10-20 mg., requiring a similar amount of 
tryptophan as precursor. The tryptophan intake of a normal adult is usually 500—1,000 
mg day, greatly in excess of the amount required for 5-HT formation. In cases of argen- 
tafi noma excreting up to 500 mg./day, a major part of the tryptophan metabolism may be 
uti’ zed in the pathway of 5-HT formation. The metabolic aspects of one case were examined 
in etail by Drs. C. E. Dalgliesh and R. W. Dutton as follows: 

(na protein intake of 82 grams/day the patient was in positive nitrogen balance. Nitrogen 
ba ince became negative on reducing protein intake to 31 grams/day; it was not restored by 
ad: ing 500 mg. L-tryptophan/day to the 31 grams protein diet, but returned to its previous 
po itive value on returning to the 82 grams protein diet. The negative nitrogen balance was 
th refore not due to a simple tryptophan deficiency. On the 82 grams/day protein diet, mean 
5- IIAA excretion was 312 mg./day. This dropped to a mean of 224 mg./day on the 31 
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grams/day protein diet, rose to a mean of 301 mg./day on supplementing the diet wit! 500 
mg. L-tryptophan and returned to a mean of 222 mg./day on returning to the low pr: ‘ein 
diet. The 500 mg. L-tryptophan/day added to the diet corresronded to the e- im- 
ated tryptophan content of the 51 grams/day drop in protein content of the diet bet: een 
the two stages. Of this 500 mg. tryptophan, approximately one-fifth appeared as ur ary 
5-HIAA. It follows that a larger amount than this was probably metabolized by the © HT 
pathway. On the low protein diet the tryptophan intake was only of the order of 300 400 
mg./day and probably more than two-thirds of this was metabolized by the 5-HT path vay. 


These findings are best explained by assuming that the tumour has a basic rate of produ: ‘ion 
of 5-HT, and will draw on circulating plasma tryptophan till this basic production is sati: ied. 
Increase in available tryptophan may increase the rate of production of 5-HT by the tu: .our 
slightly, but not in proportion to the increased availability. Until the basic tumour production 
of 5-HT is satisfied the tumour may exert priority for available circulating tryptophan ver 
protein biosynthesis and at low levels of protein intake an argentaffinoma may sericusly 
impair the nutritional status of a patient. 


(ii) Nicotinic acid deficiency.—Tryptophan is a precursor of nicotinic acid. If excess pro- 
duction of 5-HT by tumour tissue were to take priority for available supplies of tryptophan 
over protein synthesis and nicotinic acid formation, a serious nutritional deficiency might 
result. In fact pellagra-like symptoms have been claimed in this syndrome (Thorson e¢7 al., 
1954; McNeely and Jones, 1946). One of our cases showed symptoms which could well 
be those of nicotinic acid deficiency. She had had diarrhoea intermittently for two to three 
months. Another patient complained of recurrent mouth ulcers with violet discoloration of 
the extremities. 


The average diet in this country contains enough tryptophan to supply large demands 
by a tumour for 5-HT synthesis and yet still have enough for ordinary protein anabolism 
and nicotinic acid synthesis as well. In addition, patients with argentaffinomatosis may have 
diarrhoea and it seems likely that this may be important as a cause of the deficiency. 


(iii) Evidence for alimentary control of release of 5-HT by fat, &c.—Bleehen (1955) claimed 
that a fatty meal in his patient not only caused flushing but also raised the excretion of 5- 
HIAA. The time relations were such that a direct effect on the tumour of the products of 
absorption seemed unlikely: what seemed probable was the production in the stomach or 
duodenum of some intermediate hormone liberating 5-HT. It seemed important to confirm 
Bleehen’s findings since by analogy it could be postulated that the discharge of 5-HT by 
the normal argentaffin cell might depend on a similar stimulus. 


Four patients were placed on a high fat diet for five days each. There was a substantial 
fall in 5-HIAA excretion and it is thus disappointing not to be able to confirm Bleehen’s 
observation. 


B. Trial of antagonists and 5-HT releasing agents 


Brominated lysergic acid (B.O.L.) (Cerletti and Rothlin, 1955) antagonizes 5-HT without 
the disturbing effects on cerebral function of the other related drugs. 


It had little effect clinically on our cases; in one case there appeared to be a definite diminu- 
tion of 5-HIAA excretion. Continuous administration of reserpine provoked an overall 
increase in frequency and intensity of flushes and frequency of bowel movements. There 
was a marked rise of 5-HIAA, followed by a fall in 5S-HIAA excretion indicating a period of 
relative depletion in the tissues This agent may prove useful as a provocative test in ie 
non-secreting cases. 


C. Blood and urinary levels of 5-HT and related compounds 


Despite rapid conversion to 5-HIAA, a high blood level of 5-HT was found in all secreting 
cases (1-3-2 ug./ml.: normal range 0-08-0-6 yg./ml.). Despite the large numbers of ind: le 
compounds in the urine, in the typical case, 5-HT itself is not present or detectable, rr 
is the precursor 5-hydroxytryptophan (5 Htp). In one exceptional case with multi; le 
metastases 5-HT and 5 Htp were both present in considerable amount in the urine. T! 's 
represents a striking confirmation for the human subject of the accepted biochemistry >f 
the condition, precursor, active substance and breakdown product having presumal y 
“leaked out” together into the urine from a renal metastatic site. 


D. Finally a unique feature of the syndrome must surely be its protean nature; our cas ’s 
presented as, or could have been confused with, subacute intestinal obstruction with diarrhe 1, 
ulcerative colitis, Raynaud phenomenon, cardiac defects, multiple sarcomata, oligur 4 
and menopausal flushing. 
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Mr. I. S. R. Sinclair (Department of Clinical Surgery, University of Edinburgh): 
Some Aspects of Intestinal and Renal Function in Metastasizing Argentaffinoma 


The striking humoral effects associated with argentaffinomata are found only when 
metastasis has occurred and are even then inconstant. At a stage when total eradication of 
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the tumour may be achieved by surgery we must rely for diagnosis on the local effects 
the primary tumour. In the commonest site of occurrence—the appendix—these tumoi 
are almost invariably associated with obliteration of the lumen, although the exact relatic 
ship of the tumour to the obstruction is not entirely clear. Symptoms of appendicular cx 
or of appendicitis are usually present and cause the patient to have appropriate treatme ; 
before metastases have occurred. In the rectum, obstructive symptoms are rare but in mc e 
than half of the reported cases without evidence of metastases there have been abdomir | 
symptoms that have directed attention to the rectum. The commonest single compla 
has been rectal bleeding, in contrast to the rarity of hemorrhage from carcinoid tumours 
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Fic. 5.—Effect of intravenous injection of 5-hydroxytryptamine on urine flow in 
normal subject under constant conditions. 


other sites. The other principal symptoms have been rectal pain and some alteration in 
bowel habit. 


The number of rectal carcinoids reported has more than doubled since the Section was 
addressed on this subject in 1950 by Mr. R. W. Raven, and the high proportion of symptom- 
less, non-metastasizing carcinoids reported in this situation probably reflects the greater 
accessibility of the rectum rather than a lesser tendency towards malignancy. The most 
important group of tumours are those occurring in the small bowel. As with other small 
bowel neoplasms symptoms of disturbed intestinal function are of relatively late occurrence, 
and although the symptoms and signs of partial obstruction were present in almost two- 
thirds of 200 cases from the literature for which adequate clinical data are available, 
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2 tases were already present in two-thirds of this obstructed group. Therefore, although 
arge: (affinomata are particularly liable to cause intestinal obstruction, this tendency is not 
greai enough to enhance the likelihood of early diagnosis. 

D..:rrheea is less common than obstruction, being present in only one-quarter of the series 
of small bowel carcinoids reviewed, but is of more sinister import than obstruction in that 
of the 52 cases with diarrhoea all but 4 had metastases and most had hepatic as well as 
noda! secondaries. This suggests a predominantly humoral causation. 

The characteristic feature of intestinal function in this syndrome is continuous activity of 
the gut. The increased motility is unrelated to the presence of obstruction and in the presence 
of widespread metastases continues after resection of the primary tumour. Increased 
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Fic. 6.—Effect of instantaneous intravenous injection of 5-hydroxytryptamine on_ urine 
flow of alcohol-anzsthetized hydrated rat. Injected dose given in | ml. isotonic saline. 





borborygmi are present even in the absence of diarrhoea. Although typical, this excessive 
activity is by no means pathognomonic. A test which may ultimately prove to be more 
selective in patients having an unusually active gut depends on the effect on the intestine of 
ganglion-blocking agents such as hexamethonium bromide. From preliminary observations 
it ems likely that in individuals with hypermotility of the gut from various causes other 
thon an excess of 5-hydroxytryptamine, peristalsis can be temporarily arrested by doses 
of these drugs that will not abolish peristalsis in patients with argentaffinomata. This is in 
ke-ping with the work of Robertson (1953) and of Rocha e Silva and Ribiero do Valle 
(1 53) who showed that hexamethonium does not antagonize, and may even augment, the 
ef ect of 5-hydroxytryptamine on the guinea-pig ileum. 

The occasional association of pellagra with the syndrome of metastasizing argentaffinoma 

; been noted. Of the 5 patients with this syndrome whom I have seen, none has had severe 

rrhoea and none has shown any evidence of nicotinic acid deficiency. The patient with 
se ere pellagra and metastasizing argentaffinoma recorded by McNeely and Jones (1946) 
\ \S passing up to 20 stools daily. One of the cases reported by Smith et al. (1957) showed 
s! ns and symptoms compatible with pellagra and this patient had suffered from diarrhoea 
fr several months. It seems likely that the diarrhoea rather than the metabolic parasitism 
c the tumour is the principal factor in the development of a deficiency state. It is possible, 
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too, that 5-hydroxytryptamine may prove to have some more direct relation to pig: ‘ent 
metabolism than through its occasional association with pellagra. 


A patient of Sir James Learmonth with an abdominal mass which proved to ea 
metastasis from an ileal carcinoid had a daily urine output of from 500 ml. to 700 ml. i: the 
absence of any evidence of fluid retention. This observation, in the light of Erspamer ind 
Ottolenghi’s (1952) work in which they found 5-hydroxytryptamine to be highly antidiui -tic, 
first led me to suggest that disturbances of renal function and, in particular, periodic olig: ria, 
might constitute yet another facet of this syndrome. A search of the literature lent s -ant 
support to this idea. In the few cases where urinary findings have been recorded they :ave 
been unremarkable except in some rare instances of direct involvement of the urinary «act 
by the pathological process, as in the classical case shown by Sir Maurice Cassidy in | 30. 
The solitary exception to this statement is the case reported by Snow et al. (1955) in w iich 
attacks of flushing and weakness were associated on at least one occasion with com; /ete 
anuria lasting for four hours. In April 1956 I had the opportunity of visiting Professor 
Waldenstr6m’s clinic in Malmo where the significance of the syndrome was first recogn:zed 
(Thorson et al., 1954), and found that a number of their patients had showed periods of 
oliguria lasting for five or six days during which the urinary output approached the ‘“‘voliume 
obligatoire”. A similar observation has recently been reported by Smith et a/. (1957). There 
does not seem to be any correlation between severity of symptoms and the occurrence of 
oliguria although in Smith’s cases the oliguria was noted in the 2 patients having the most 
severe vasomotor manifestations. Renal function tests carried out in the 5 cases available 
to me have not disclosed any particular deviation from normal except in 1 patient with right 
ventricular failure. 
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Fic. 7.—Effect of instantaneous intravenous injection of serum from patient with 
metastasizing argentaffinoma on urine flow of alcohol-anesthetized hydrated rat. 


To investigate further the possible antidiuretic activity of 5-hydroxytryptamine in man, | 
observed the effects on maximal water diuresis of reserpine, which is believed to release 
5-hydroxytryptamine, and later of 5-hydroxytryptamine itself. The technique used was tle 
rapid intravenous infusion of isotonic dextrose in a volume equal to about 2% of the tot.! 
body water (in practice about 850 ml.). Urine was collected at thirty-minute interva : 
throughout the experiment. Whereas in normal subjects an intramuscular injection « 
reserpine in doses of | mg. to 2 mg. given one or two hours before the test did not modit 
the diuretic response in any way (Fig. 1), the same test in patients suffering from metastasizin 
argentaffinoma revealed a consistent reduction in the total response (Fig. 2). It was n¢ 
possible to detect any significant change in the urinary output of 5-hydroxyindole aceti 
acid as a result of the injection of reserpine in this dosage. 

The dose of 5-hydroxytryptamine which can be given by intravenous injection in man i 
limited by the unpleasant subjective sensations (tightness in the chest, flushing and tingling 
and increased bowel and bladder activity) and by the development of extrasystoles. Wher 
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doses U» to the limit of tolerance were given by slow intravenous injection simultaneously 
with a vater load in normal subjects no significant modification of the pattern of diuretic 
respon-e was observed although the duration of diuresis tended to be shortened (Figs. 3 and 
4). Because inhibition of a maximal water diuresis requires very great antidiuretic activity 
the effects of 5-hydroxytryptamine were tested during constant secretion at lower rates. The 
response was negative (Fig. 5). 

In view of these equivocal results the earlier experimental work was reviewed. Most of 
this work was based on the subcutaneous injection of the test substance in conscious rats 
(Erspamer and Ottolenghi, 1952). Not only are subcutaneous injections unreliable in the 
assay of antidiuretic activity but 5-hydroxytryptamine tends to be extremely painful when 
injected, and any painful stimulus will produce powerful antidiuresis. In the only reported 
experiments in which intravenous injections of 5-hydroxytryptamine have been given to 
anesthetized rats antidiuresis was not observed (Ames and Van Dyke, 1952). In these experi- 
ments urine collections were made at ten-minute intervals, and it appeared worth while to 
repeat this work using more sensitive methods. This was done in conjunction with Mr. 
H. A. F. Dudley, using a modification of the method described by Jeffers et al. (1942). The 
test substance is injected into the femoral vein of the alcohol-anzsthetized hydrated rat, the 
rate of urine flow being measured by the rate of advance of the meniscus along a micro- 
pipette attached to a cystostomy tube after ligature of the urethra. In this highly sensitive 
preparation the effect of 5-hydroxytryptamine was constant and reproducible (Fig. 6). 
Within ten seconds of injection there was a sharp drop in the rate of urine flow but this effect 
always passed off within three minutes. Moreover, whereas serum from a normal individual 
did not have any effect on this preparation, serum from a patient with metastasizing 
argentaffinoma had an effect comparable to that produced by 5-hydroxytryptamine 
(Fig. 7). 

The doses of 5-hydroxytryptamine necessary to produce this transitory effect (in the order 
of 0-5 »g./100 grams) were comparable to those found by Erspamer and Ottolenghi (1953) 
to have a prolonged and profound antidiuretic effect. 


Taken in conjunction with Abrahams’ and Pickford’s (1956) carefully controlled studies 
which failed to disclose in dogs any antidiuretic effect from doses of 5-hydroxytryptamine 
which did not also produce marked reflex disturbances of respiration and vasomotor activity, 
these results suggest that Erspamer’s (1954, 1955) concept of 5-hydroxytryptamine as a 
specific renal hormone is unlikely to be correct. Whether the occasional periodic oliguria 
observed clinically is related to a direct effect of 5-hydroxytryptamine remains for the 
present uncertain. 
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Dr. !. Boyland and Dr. D. C. Williams (Chester Beatty Research Institute, Institute of 
ancer Research: Royal Cancer Hospital, London): Tryptophan Metabolism in Patients 
ith Carcinoid and Other Tumours 

TI : characteristic biochemical abnormality of argentaffinomas is the conversion of tryp- 
toph n to 5-hydroxytryptamine or serotonin. Many bacteria convert tryptophan into indole 
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which at one time was thought to play a role in intestinal cancer, but this is still uncertain {ndo- 
lylacetic acid, which is produced from tryptamine, is the plant growth hormone av in B. 
In cases with a rare metabolic disease, Hartnup disease, indolylacetic acid is excreted 1 > such 
an extent that a shortage of tryptophan for nicotinic acid formation occurs (Baron ‘1 al, 
1956). The ensuing nicotinic acid deficiency is often associated with pellagra-like sym, toms. 
Patients with Hartnup disease resemble those with carcinoids in that they sometimes « velop 
pellagra-like symptoms. 


The major metabolic pathway of tryptophan in normal mammals leads through kynu: nine, 
3-hydroxykynurenine 3-hydroxyanthranilic acid to nicotinic acid. We have been parti: ularly 
interested in this process because 3-hydroxyanthranilic acid is carcinogenic when imp ‘anted 
in the bladders of mice and it may be a cause of cancer of the bladder in man (Allen et al., 
1957). A subsidiary metabolic route involving 3-hydroxykynurenine leads to formation of 
xanthurenic acid—a substance which is said to induce hyperglycemia and may be important 
in diabetes. 


Our own approach to the carcinoid problem has been through interest in those tryptophan 
metabolites which may be of importance in cancer of the bladder. We (Boyland cr al., 
1956) have developed a method in which some 16 tryptophan metabolites were sepirated 
on paper chromatograms and their amounts estimated by the measurement of the areas of 
the spots produced by the different substances. 


In most of the patients twenty-four-hour specimens of urine, collected under normal 
conditions and following administration of 2 g L-tryptophan, were examined. The administra- 
tion of tryptophan reduces the variation in tryptophan intake due to differences in diet and 
increases the amounts of the metabolites excreted, so that abnormalities in excretion patterns 
are more easily seen. 


The method applied to 3 patients with carcinoids gave results similar to those found by 
other workers. The urine of these patients did not contain abnormal amounts of any of 
the other possible tryptophan metabolites including anthranilic acid, 3-hydroxyanthranilic 
acid, 5-hydroxyanthranilic acid, 3-hydroxyanthranilic acid sulphuric ester, kynurenine, 
3-hydroxykynurenine, tryptamine, and indoxyl sulphate. 


The same tryptophan metabolites have been determined in the urine of patients with 
tumours of different sites. Patients with bladder cancer excrete increased amounts of 3- 
hydroxyanthranilic acid and 3-hydroxykynurenine (Boyland and Williams, 1956). In investiga- 
tion of these substances it was found that patients with carcinomata of the vocal cord, 
pyriform fossa or bronchus excreted somewhat more 5-HT or 5-HIAA than did other patients, 
following administration of 2 g L-tryptophan. The amounts excreted were small compared 
with those of carcinoid patients but more than excreted by patients with cancer of the bladder 
or cancer of the breast or by subjects free of malignant disease. Excretion of 5-HIAA by a 
patient with cancer of the bronchus has recently been described by Harrison et al. (1957). 
The administration of L-tryptophan to subjects before the collection of urine for examination 
undoubtedly increases the possibility of detecting metabolic abnormalities. 
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Professor D. F. Cappell (Department of Pathology, University of Glasgow, at Wes ern 
Infirmary, Glasgow) commented on the notable hypertrophy of the smooth muscle of the 
ileum at the site of an argentaffin tumour and suggested that this might be attributab! to 
a local effect of serotonin liberated by the neoplasm. [Ileal carcinoids were, in his exr *ri- 
ence, usually multiple and very commonly spread to the mesenteric nodes and li er, 
whereas he had not seen a rectal carcinoid spread in this way. With regard to the < ise 
described by Drs. Macfarlane and Smith, he had studied the histology of the metast tic 
deposit in the humerus, and confirmed that in spite of its secretory activity it lacked he 
spceific histological characters that one associated with argentaffinoma. 
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DISCUSSION ON AMENORRHCA AND HIRSUTISM 


Dr. J. H. Rey: 
Amenorrhea and Psychiatric States 

The problem of menstrual disorders in psychiatric illnesses is of interest from at least 
two aspects. Firstly, there is a higher incidence of amenorrhcea, irregular cycles, and 
irregular length and amount of bleeding in mental patients than in any other groups 
(Hanse, 1923; Ripley and Papanicolaou, 1942; Strachan and Skottowe, 1935). Also, 
there are certain abnormalities of behaviour and changes in mental state coinciding with 
certain phases of the cycle, e.g. premenstrual depression, higher incidence of suicides, 
delinquency, &c., in the luteal or premenstrual phase (Kroger and Freed, 1951; Mackinnon 
and Mackinnon, 1956; Rees, 1953). Further, certain psychiatric illnesses sometimes follow 
a periodic course parallel to the menstrual cycle, e.g. periodic catatonia. Secondly, little 
is known of the mechanisms by which the menstrual disturbances become operative. 
Since it is well authenticated that certain types of disorder such as amenorrheea can follow 
on an emotional disturbance (Kroger and Freed, 1951), presumably some psycho- 
physiological mechanism possibly functioning at the hypothalamic-pituitary level is involved 
in the process. Such a hypothesis was put forward by Reifenstein (1946) to explain his 
findings in so-called cases of “psychogenic” or “hypothalamic” amenorrheea. A number 
of conditions had to be fulfilled for this syndrome to be diagnosed. There should be 
a history of psychic trauma preceding the amenorrhea, normal gonadotrophin excretion, 
defective cestrogenization of the endometrium and vaginal mucosa, failure of bleeding 
after progesterone administration and withdrawal bleeding following cestrogen therapy. 
He suggested that the defective factor was the absence of the lutein stimulating hormone 
which was suppressed at the hypothalamic level. However, very few endocrine studies 
indeed are available as to the endocrine status of psychiatric patients with functional 
menstrual disorders. 

OBJECTS OF THE EXPERIMENT 

The present study was designed to investigate this problem. The investigation covered 
22 patients below age 45 suffering from secondary amenorrheea of more than two months’ 
standing; 8 patients with irregular bleeding below age 45; 8 patients with amenorrheea or 
irregular bleeding above age 45; 20 patients suffering from puerperal psychoses with 
amenorrhoea; and, finally, a group of 9 patients with regular periods. 


METHODS 
nadal activity was assessed by daily examination of vaginal smears and cornification 
counts over periods of not less than a month and up to several months in most cases. 
cated gonadotrophin estimations were done using the ultrafiltration technique; urinary 
tosteroids excretion was also assessed as well as the measurement of thyroid activity 
the I!*! urinary excretion method. 


FINDINGS 

‘aginal Smears 

Secondary amenorrheas.—The smears showed: (a) protracted phases of low and 
tive cestrogenization as indicated by a low cornification index, the “dirty” type of 
rs with small cells, debris, leucocytes and sometimes basal cells; (6) absence of clearly- 
2d progesterone effect; (c) absence of ovulatory smears; (d) presence of fluctuations 
> cornification index but no regular cyclical activity; (e) sharp contrast with the picture 
1 in normal cycles. 
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(2) Irregular menstruation—Tendency to show a protracted and defective fo! cular 
phase, delayed or absent ovulation, absence of well-established progesterone effec: 


(3) Puerperal amenorrheas.—The smears resembled those of the secondary ameno: ‘heeas 
but basal cells were more often present and in higher percentages. 


(4) Amenorrhea and irregular bleeding above age 45.—Two types of cases were obs.rved: 
(a) those with a high and well-sustained cornification index but no signs of proges crone 
activity; (b) those resembling cases below age 45. 


B. Gonadotrophins 

Urinary gonadotrophin estimations showed fluctuations in the same patients fro: low 
to normal levels. Normal values were obtained for a control group of 16 psychiatric 
patients with regular menstrual cycles. A comparison was made between the first values 
obtained in the cases of amenorrhcea and irregular menstruation below age 45 and values 
for the psychiatric control group. The tendency to lower activity in the abnormal group was 
significant at the 1% level, with a mean of 6:2 m.u. for the abnormal group and 16-3 m.u. for 
the control group. The group of patients above age 45 showed an increased gonadotrophin 
activity. 
C. 17-Ketosteroids 

Repeated estimations showed fluctuating levels of excretions. A comparison of first 
estimations made between abnormal groups and psychiatric controls showed that for 
both the amenorrhceas and cases of irregular bleeding below age 45, but not the puerperal 
patients, there was a tendency to lower levels of excretion significant at the 1% level. The 
mean for the amenorrheeas and cases with irregular menstruation was 6-3 mg./twenty-four 
hours and that for the psychiatric control group was 9-4 mg./twenty-four hours. 


D. Thyroid Activity 

30 patients with abnormal periods or amenorrhcea were compared with a group of 24 
patients with normal menstruation by the I'*' urinary excretion test. There was no 
significant difference between the groups though the scatter was significantly greater in the 
case of the abnormal group. The distribution curve for ‘T°’ showed a slight shift to the 
region of low uptake for the abnormal group when compared with the psychiatric controls. 


DISCUSSION 

These results can be compared with previous endocrine findings in non-psychiatric 
cases of functional amenorrheea and oligomenorrhcea and with studies on psychiatric 
patients with similar disturbances. 

With regard to the first group, the commonest abnormal finding is that of a low level 
of oestrogen excretion, though normal levels can be found and high levels seldom (Pedersen- 
Bjergaard and Tonnersen, 1951; Ripley and Papanicolaou, 1942). Gonadotrophin 
estimations are more often reported as being normal or low, or occasionally high (Aibert, 
1957; Pedersen-Bjergaard and Tonnersen, 1951). Few studies have been made o/ the 
full endocrine picture of these patients. Similarly, reports about cestrogen and gonado- 
trophin excretion often refer to single estimations. With regard to the gonadotrophins. this 
is looked upon as a serious drawback by Albert (1957) in his thorough review of the subject 
as daily fluctuations and rhythmical variations may exist even in amenorrhea. A; to 
vaginal smear findings, Allende and Orias (1950) report similar findings to those oi the 
present study. 

With regard to psychiatric studies, Reifenstein’s hypothesis has been referred to. Ripley 
and Papanicolaou (1942) studied the menstrual cycles in mental patients suffering ‘om 
psychoses. They did serial vaginal smear examinations and found the comm iest 
abnormality was an atypical follicular reaction and a delayed follicular phase indic: ing 
subnormal cestrogen activity. They concluded that there was a delay in develop: ent 
and maturation of the follicle resulting in delayed ovulation, prolonged cycl or 
amenorrhea. There was a positive relationship between severity of illness and dc ‘ree 
of ovarian function. They declined to offer a suggestion as to the missing factor. Ur ‘er- 
nutrition was not a factor. This can also be eliminated in the present study, except ir the 
cases of anorexia nervosa, though the menstrual disturbance is known often to preced: he 
loss in weight in these patients. 


SUMMARY AND CONCLUSION 
In this study patients suffering from secondary amenorrhoea and irregular menstrua’ on 
showed absence of ovulation, absence of progesterone activity, and defective follic ‘ar 
activity in the smears. There was some indication that gonadotrophic activity, |7- 
ketosteroids excretion and perhaps thyroid activity tended to be on the low side of no: “al 
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and di fered significantly from comparative measurements in a control group. It was not 
possib': to demonstrate whether defective gonadal activity was due to the absence of a 
lytein .timulating hormone, as this could not be measured. However, the above findings 
are in favour of a hypothesis that there is a hypothalamic-pituitary participation. The 
fluctuations observed over extended periods of time, and often in connexion with changes 
in the mental state, explain the various findings reported by different workers. It also 
shows that the intensity of the degree of dysfunction may vary, the gonadotrophins being 
the most sensitive to the disturbing process (Hubble, 1955). 


This work was made possible through a grant from the Research Fund of the Bethlem 
Royal and Maudsley Hospitals. 
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Dr. B. T. Donovan: 
The Hypothalamus and Gonadotrophin Secretion 

Although many cases of psychogenic amenorrhcea have been described, knowledge of the 
mechanisms underlying this condition would seem to have advanced little beyond the 
suggestion of Klinefelter ef a/. (1943) that there is a disturbance of the release of luteinizing 
hormone (LH). This view was derived, in part, from the information then available 
concerning the hypothalamic control of gonadotrophin secretion in laboratory animals, 
and since considerable advances have been made in this field in recent years it may be 
useful to sketch very briefly some of the more recent findings. 

It is now clear that LH may be released from the pituitary gland by electrical stimulation 
of the hypothalamus. This response is particularly well shown in the cestrous rabbit by 
the occurrence of ovulation some ten hours after the stimulus and has been described by 
Harris (1937, 1948), Haterius and Derbyshire (1937), Markee ef a/. (1946), and Kurotsu 
et al. (1950). Collateral evidence for the participation of neural factors in the release of 
LH in other species has also been produced. The blockade of ovulation in the rat (Everett, 
1952), the advancement of ovulation by coitus in the cow (Marion ef al., 1950), the 
modification of cestrous cycle length by uterine distension in the ewe (Nalbandov et al., 
1955), and the blockade of ovulation in the hen (van Tienhoven ef al., 1954) may all be 
cited as examples of the investigations which have been made. 

Certain consequences of the destruction of localized areas of the hypothalamus may be 
interpreted in terms of an interference with the release of LH. Dey et al. (1940) and 
Dey (1943) found that destruction of a large area of the hypothalamus immediately posterior 
to tie optic chiasma sometimes produced a state of constant cestrus in guinea-pigs. 
Ovu ation did not occur and the ovaries contained only large follicles. This result was 
subs:quently confirmed in the rat by Hillarp (1949) and Greer (1953) who used rather 
sma ‘ier lesions in the neighbourhood of the paraventricular nuclei. It appears from these 
expe iments that although ovulation was suspended some LH was being released from the 
pitu tary glands of the constantly cestrous rats because the interstitial cells of the ovaries did 
not show the changes indicative of lack of LH. Greer (1953) also made the observation 
tha! orogesterone given daily was able to produce ovulation in rats displaying constant cestrus 
and »ermit the resumption of cestrous cycles. The finding that smaller doses of progesterone, 
bel v those producing ovulation, still were able to interrupt the persistent cestrus of rats 
wit! hypothalamic lesions led Alloiteau (1954) to postulate that the steroid inhibited the 
rele se of follicle stimulating hormone (FSH). This worker believed that the cestrogen 
leve in the rat made constantly cestrous was insufficient to block the secretion of FSH. 
Fle «6 (1954) has shown that hypothalamic lesions which produce constant cestrus in rats 
int’ fere with a feed-back action of cestrogen, so that the condition would seem to result 


fro 1 an excessive release of FSH. 
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The suggestion that electrolytic lesions in the anterior hypothalamus interfere w 5 the 
regulation of FSH discharge receives support from recent work on the ferret. Dc« iovan 
and van der Werff ten Bosch (1956a) have demonstrated that lesions placed just echind 
the optic chiasma in sexually quiescent animals in winter resulted in the onset of ces cus in 
about four weeks, long before blank operated control animals came into heat anc at an 
abnormal time of the year. In these experiments it is clear that FSH is being release: from 
the hypophysis in increased amount and it has been suggested that the lesion interfer. + with 
a mechanism inhibiting the secretion of FSH. Since the lesions were anterior © the 
median eminence the result cannot be attributed to the release of stored hormone fo! »wing 
interference with the blood supply of the pars distalis, and an irritative effect of the lesion 
can perhaps be discounted because electrical stimulation of the anterior hypothalan. is has 
so far failed to advance the onset of cestrus. 


The existence of a mechanism inhibiting the release of gonadotrophic hormone has 
previously been postulated in explanation of the condition of pubertas precox in children 
(Weinberger and Grant, 1941). However, few attempts have been made to test this concept 
experimentally. Clinically, the majority of tumours advancing puberty are located in the 
posterior hypothalamus and hence the action of lesions placed in this region has been 
studied, so far without any positive result (Bustamante, 1943; Gaupp, 1950). In view 
of the findings in the ferret the effect of lesions placed in the anterior hypothalanius of 
infantile rats was also investigated by Donovan and van der Werff ten Bosch (156d). 
Small mid-line lesions were placed in the anterior hypothalamus of nine 14- or 15-day females 
and the animals examined regularly for vaginal opening. Two lesioned rats reached 
puberty at 30 days of age and four at 33 days. In one of eight sham-operated animals 
vaginal opening was noted on the 33rd day, but as all the rats were killed on the 20th day 
after operation observations on the other control animals could not be made. Study of 
a series of twenty-six normal rats revealed that only one animal reached puberty at 33 
days, whilst the average age for puberty was approximately 41 days. Since this initial 
experiment lesions have been placed in a further series of rats and the findings in the first 
experiment have been confirmed. The vaginal smear has been followed in the second 
series and it is of interest that persistent cestrus has been found in some, but not all, of the 
lesioned rats in which puberty was advanced. 


In considering the above experiments it seems possible that the hypothalamus is able to 
exert a restraining influence on the secretion of gonadotrophic hormones with perhaps a 
feed-back action of the gonadal hormones playing an important part in this mechanism. 
However, it would be unwise to suggest that the hypothalamic lesions producing constant 
cestrus in the rat, advancing the onset of cestrus in the ferret and causing precocious puberty 
in the rat, all interfere with a common mechanism. The fact that normal reproductive 
function and persistent oestrus can both be seen in rats in which puberty was hastened by 
hypothalamic damage points to caution in this respect. 
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Dr. P. Kynaston Thomas and Dr. David Ferriman: 
Constitutional Virilism 

The investigations summarized in this paper began as an enquiry into the relationship 
between hirsuties and infertility in women. For a variety of reasons the assessment of 
infertil.ty proved a matter of considerable difficulty and no definite conclusions could be 
reached. During the course of the investigation, however, a number of points emerged 
which were considered to be of interest. 

At the outset of the investigation it was realized that there was no clear demarcation 
betwecn hirsute and non-hirsute subjects. Growth of body hair varies widely both in 
men and women, and in fact appears to be a graded characteristic. It therefore became 
necessary to devise a system for grading the degree of hair growth. Of the various possible 
sites three were selected for study: the upper lip, the chin and lower abdomen. Five 
grades of growth were recognized at each site. Grade 0 represented the absence of hair. 
Minor degrees of hirsuties were common and were classified as Grades | and 2. More 
severe degrees, approximating to the popular conception of hirsuties, were less common, 
and were categorized as Grades 3 and 4. 

An investigation into the variation in the incidence of hirsuties at these three sites 
and its variations with age was made on a series of approximately 600 female hospital 
patients between the ages of 15 and 84 seen in the general medical, general surgical and 
tuberculosis wards, one geriatric ward and one medical out-patient clinic at the North 
Middlesex Hospital. The series was unselected except in so far as diseases known to have 
effects on hair growth, such as myxoedema, were excluded. The results of this investigation 
are to be reported in full elsewhere (Thomas and Ferriman, 1957). Some features are of 
interest in the present connexion. A grading of 0 is clearly the most frequent finding in 
the pre-menopausal age groups, being found on three out of four occasions at any one 
site. Minor degrees of hirsuties are quite common. Major grades occur less frequently 
but still in significant numbers, being found at one or more sites in approximately 10-15% 
of individuals. The enquiry further revealed that these major forms of hirsuties first 
became apparent in the great majority of instances during adolescence. Striking changes 
take place in hair growth in the post-menopausal period of life. A marked increase occurs 
in the incidence of facial hirsuties, while hair virtually disappears from the lower abdomen. 

The relationship between hirsuties and hair colour was also examined. Although the 
incidence of dark hair was slightly greater in hirsute than in non-hirsute subjects, the 
difference did not reach the level of statistical probability. The finding is in accordance 
with the results of previous workers. 

Investigations were then carried out into the relationship between hirsuties and other 
masculine characteristics, and between hirsuties and oligomenorrhoea, and into the familial 
incidence of the condition. These investigations are being reported in full elsewhere 
(Ferriman et al., 1957). 

In order to assess whether hirsuties is accompanied by any other evidence of masculiniza- 
tion, measurements of shoulder and hip width and of urinary 17-ketosteroids excretion were 
obtained. 

One of the most obvious skeletal differences between males and females is that shoulder 
width when expressed in terms of hip width is greater in the males. Measurements on 
approximately 40 subjects with a major degree of hirsuties at one or more sites demonstrated 
that the average bi-acromial width for these individuals was significantly greater than for a 
groun of subjects with a zero or low hirsuties grading. Bi-iliac width did not differ between 
the 'wo groups, and it is clear therefore that the observed difference in shoulder width did 
not Jepend upon differences in general body size or upon greater breadth of the trunk as 
a whole. 

A similar comparison was made between the twenty-four-hour urinary 17-ketosteroid 
excr “tion in a group of approximately 60 patients with major grades of hirsuties and a group 
of sbjects with zero or low hirsuties grading. The 17-ketosteroid excretion in the former 
gro » was found to be significantly greater. 

Te association generally believed to exist between hirsuties and oligomenorrheea was 
exp ored during the course of the survey on the incidence of hirsuties, to which reference has 
alre dy been made. Menstrual histories were taken from those patients between the ages 
of 5 and 44, together about 350 in number. The changes in hair distribution that are 
obs rved in later life precluded consideration of later decades. Employing strict criteria 
for he existence of oligomenorrheea, a highly significant correlation between this type of 
me: strual disturbance and hirsuties was confirmed. 

_ # somewhat limited enquiry was made into the incidence of hirsuties and oligomenorrheea 
in 1 female relatives of hirsute individuals. As many mothers and sisters as possible of 


sor 2 30 patients showing major grades of hirsuties were examined. Approximately 50% 
of oth the mothers and sisters were found to have a major grade of hirsuties; this incidence, 
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considerably greater than that obtained in a control series, was statistically sign ‘icant, 
Similarly there was an increased incidence of oligomenorrhcea in the relatives. These -esults 
thus confirmed the generally held belief that the condition is genetically determined. 

It was concluded therefore that hirsute subjects show a distinct masculine tend: ‘cy in 
two other directions, namely in having an increased shoulder width, and a raised : rinary 
excretion of 17-ketosteroids. A high proportion have menstrual disturbances in the { orm of 
oligomenorrheea. In view of the genetic background and the association of other masculine 
features with the hirsuties, the term constitutional virilism is suggested as an appr. priate 
title for the syndrome. 
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Dr. P. M. F. Bishop and Mr. R. D. de Vere: 
The Stein-Leventhal Syndrome 


In 1929 Stein performed his first wedge-resection for polycystic ovaries. In 1935 Stein 
and Leventhal described the classical features of the syndrome which consists of bilateral 
ovarian enlargement, amenorrhcea, hirsutism, obesity and vague and intermittent lower 
abdominal pain. In 1949, Stein et al. recorded 75 cases collected over a period of twenty 
years, since Stein performed his first operation. In only half this number of cases were there 
palpably enlarged ovaries. Klinefelter and Jones (1954) point out that this is largely due to 
the obesity and advocate gynecography (induction of a pneumo-peritoneum followed by an 
X-ray examination), culdoscopy or even laparotomy. 

Secondary amenorrhea is the characteristic menstrual disorder; the condition does not 
develop before the menarche. Metropathia has occurred in some cases, as a manifestation 
of failure to ovulate. One case has been reported by Holmer (1950) in which regular, but 
non-ovulatory, menstrual cycles were present. Stokhuyzen (1950) recorded a case with 
regular, ovulatory cycles. 

oe is found in only about 50% of the cases. It is occasionally associated with 
virilism. 

In the majority of cases there is some degree of obesity and it is marked in about half the 
total number of cases. 

Lower abdominal pain may be the presenting symptom in some cases. 

On macroscopical examination the ovaries are obviously enlarged, firm, smooth, flattened, 
sclerotic and bluish-white—“oyster-ovaries”’. 

On microscopical examination there are numerous microcystic follicles; the cortex is 
thickened and fibrotic and there are luteinized hyperplastic theca interna cells spreading 
into the theca externa and even appearing as isolated islands in the dense ovarian stroma. 

The 17-ketosteroids were raised in only 5 out of 29 cases collected by Dorfman and Shipley 
(1956) and in 3 out of 5 cases studied by Bergman (1954). 

Urinary gonadotrophins and cestrogens show normal values. 

Fischer and Riley (1952) found a persistently raised urinary pregnanediol level in one case 
(though doubt has been cast on their method of estimation) and they postulate an excessive 
production of progesterone by the thecal cells leading to a suppression of production and 
release of luteinizing hormone which would hinder ovulation, though there might be a 
continuous production of follicle stimulating hormone, which might account for the m cro- 
cystic follicles. 

It may, however, be significant that the ovarian lesion is bilateral and Culiner and Shi opel 
(1949) postulate that there is excessive production of luteinizing hormone to account fo: the 
ovarian hyperthecosis. In one of their cases ovarian enlargement developed only . {ter 
administration of chorionic gonadotrophin for some menstrual irregularity. 

Ingersoll and McDermott (1950) emphasize the “collagenous infiltration of the 
ovarian capsule” and regard this as a mechanical barrier to ovulation. This might ex; ‘ain 
the beneficial effects of wedge resection. It has even been found that bisecting the ov: ‘ies 
and sewing the two portions back to back gives equally satisfactory results. 

Whatever the pathogenesis of the syndrome may be the results of wedge resection are | ost 
dramatic. Stein et al. re-established normal, ovulatory menstrual cycles in 67 of the: 75 
cases and conception followed within a few months in 26 of their 40 patients complainir | of 
infertility. 

There is, however, unfortunately, seldom any regression of hirsutism. 

The object in presenting the following two cases of the Stein-Leventhal syndrome i to 
show that this syndrome may exist in the absence of many of the signs and symptoms or! ‘n- 
ally described, and in the presence of other features, which by the same token would s *m 
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toexc ude it. The already well-recognized success of wedge resection of the ovaries in these 
cases is also clearly demonstrated. 


Case I1—Mrs. W., aged 21. Married. Nulliparous. 

This patient was referred to the Endocrine Clinic at Chelsea Hospital for Women from a Maternity 
Hosp ‘al which she had attended under the impression that she was pregnant. Her complaints 
were: (1) Amenorrhcea for one year, her menstrual periods having been regular and normal before 
this. (2) Increasing hirsuties for the past four months. (3) Rapid increase in weight over the past 
seven months. (4) Inability to become pregnant during the two years of her marriage. 

Examination showed that she was a markedly obese young woman of normal stature with dark 
hair. She had pronounced “side-whiskers” extending to the angles of the jaw, and an obvious mous- 
tache which she made no attempt to disguise. She had marked hirsuties of the breasts, abdomen 
and thighs and the pubic hair was of the so-called “male” type. There were no other masculinizing 
signs. Owing to her obesity, pelvic examination was difficult, but the uterus appeared to be normal 
in size. 'What was assumed to be the enlarged left ovary could be felt but the right ovary was 
not palpable. 

B.P.: 120/8C. Urine: No sugar. 17-ketosteroids: 12-6 mg./twenty-four hours. 

Examination under anesthesia showed both ovaries to be symmetrically enlarged and this was 
confirmed at /aparotomy when the typical sclerocystic ovaries were found. They measured 
approximately 5 x 3 x 2 cm. each. Five-eighths of each ovary was removed by wedge resection 
and the. ovaries were reconstituted with an atraumatic suture. 

Section of the ovarian tissue showed all the characteristics of the Stein-Leventhal ovary. 

Regular ovulatory menstrual cycles were resumed two months after the operation, and the patient 
has since delivered a normal child at term. Her weight and the extent of the hirsuties are unchanged. 


Case II—Miss E., aged 33. Unmarried. Nulliparous. Her complaints were: (1) Hirsuties 
for fifteen years becoming progressively worse. (2) Baldness for the same time, also getting worse, 
and for which she wore a wig. (3) Irregular, infrequent and prolonged menstrual periods for five 
years, these having been normal and regular before this. 

Examination showed that she was a young woman of normal stature and contour. She was not 
obese. There was generalized facial hirsuties effectively disguised by electrolysis, plucking and 
liquid make-up. She wore a wig to conceal marked baldness of the tonsure type and some recession 
at the temples. There was moderate hirsuties of the breasts, abdomen (“male type” pubic hair) 
and legs. 

Both ovaries were palpably enlarged on pelvic examination. 

B.P.: 130/75. Urine: No sugar. 17-ketosteroids: 9-2 mg./twenty-four hours. 

On examination under anesthesia both ovaries were found to be symmetrically enlarged. 
Curettage produced abundant endometrium which on section showed cystic glandular hyperplasia. 

At laparotomy typical Stein-Leventhal ovaries were found, each measuring approximately 
6x 4 x 2cm. Wedge resection was performed as in Case I. 

Since operation (twenty months) she has had normal, regular menstrual periods. The extent of 
her hirsuties has not progressed, neither has it regressed. Her baldness has improved markedly, 
and she has been able to discard her wig, but this may be due to the application of hydrocortisone 
ointment during the past year. As the result her morale has improved dramatically, and from 
being decidedly aggressive she is now co-operative. 


The atypical features in this case (Case II) are the presence of a metropathic type of 
menstrual history as opposed to amenorrhoea, the absence of obesity, and the presence of 
baldness. As these cases are not invariably accompanied by hirsuties it may be justifiable 
to assume that some cases of metropathia (cystic glandular hyperplasia of the endometrium) 
have sclerocystic ovaries and would perhaps benefit by wedge resection of the ovaries 
provided the typical appearance of the ovaries was found on laparotomy. 

As has been said, cases of the Stein-Leventhal syndrome vary widely in their symptom- 
atology. There may or may not be hirsuties; obesity is not invariably present and as in 
Case Il there may not even be amenorrhoea (Greenblatt, Holmer, Stokhuysen, Menher et 
al.). The diagnosis finally rests, therefore, on the demonstration of the characteristic 
condition of the ovaries. 
varian enlargement frequently escapes the most careful clinical examination particularly 
in he virgin and in the presence of obesity. In the United States culdoscopy is widely 
pr ‘tised and would seem to be the ideal method of demonstrating minor degrees of ovarian 
enl rgement. It is not without its difficulties, even in the hands of the expert, and the 
au \ors, in common with most gynecologists in this country, have little experience in its use. 
It ould be extremely valuable in a doubtful case where examination under anesthesia had 
fai »d to demonstrate enlarged ovaries. 
milarly objections apply to the use of X-rays following the induction of a pneumo- 
toneum (“‘pneumo-Roentgenology”), and although some very impressive X-ray photo- 
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gr: ohs have been reproduced in the American literature, we have had no success with this 
m hod. Further objections are that it demonstrates only the size of the ovaries, not their 
co sistency, and then only in relation to the size of the uterus. Also, the wisdom of irradia- 
tir : the ovaries of young women of reproductive age has recently been questioned. 
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In the authors’ view examination under anesthesia is the most satisfactory metho: and 
we have found that with the use of relaxant drugs we have been able to feel the ovaries, en! rged 
or not, in all cases in question. A more difficult question to decide is whether or n: . the 
ovaries are enlarged, and in our experience laparotomy has shown them to be larger tha was 
anticipated. We have yet to meet the case where both ovaries were impalpable « nder 
anesthesia. 
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Dr. Raymond Greene protested against too wide an application of the term Stein-Leventhal 
syndrome and feared that we were in danger of considering that all women who were [at or 
hairy or suffered from any kind of menstrual disturbance were suffering from incomplete 
forms of the syndrome. He drew attention to the fact that although wedge resection of the 
ovaries corrects the menstrual abnormality and may even make pregnancy possible, it rarely, 
and in his experience never, helps the obesity or hypertrichosis. He quoted the case of 
a previously pretty Hungarian girl with the complete syndrome who came under his care 
after an attempt at suicide. Wedge resection had the usual result and her depression 
deepened. Strict dieting produced only a very slow reduction of her weight, originally 
13 st. 4. 1b. The output of 17-ketosteroids was normal (7-85 mg. in twenty-four hours) and 
was not raised by treatment with chorionic gonadotrophin. It was decided that her 
depression warranted extreme measures and a subtotal adrenalectomy was performed. The 
adrenals were histologically normal, though one was slightly enlarged (weights of excised 
portions 8-5 and 13-6 grams (total)). No dramatic effect followed, but a steady improvement 
has occurred during the two years which have elapsed. She has shaved at graduaily increasing 
intervals, her weight without dieting has dropped to 10 st. 12 lb., and her menstruation has 
remained normal. 


[February 27, 1957] 


TuIs Meeting of the Section was devoted to discussion of the subject matter of the recent 
Conference of the Ciba Foundation on Hormones in Blood. The speakers were Dr. M. 
SONNENBERG, Dr. E. B. Astwoop, Dr. L. T. SAMUELS and Professor C. J. O. R. Morris. 


[March 20, 1957} 


A Joint MEETING was held between the Section of Endocrinology and the Society for 
Endocrinology. The meeting took the form of a Symposium on “Investigations on Subj cts 
Relating to Obesity and Diabetes”. An Introduction was given by Sir Charles Do.'ds. 
The titles of the papers presented were as follows: 

The Effect of Age on the Somatic and Visceral Response to Over-nutrition in the Rat.—Dr. G C. 
KENNEDY. 

Metabolic Changes on Reducing Diets.—Dr. J. A. StRoNG and Dr. R. PASSMORE. 

Obesity, Parity and Diabetes.—Dr. D. Pyke. 

Observations on Human Reproduction and Body Weight.—Dr. T. MCKEown and Dr. R G. 
RECORD. 

The Hypothalamus and Carbohydrate Regulation.—Dr. A. PATON. 

Pituitary Growth Hormone and Blood Insulin.—Dr. P. J. RANDLE. 


Insulin Activity and Antagonism in the Plasma of Diabetic Patients and Animals.—D: J. 
VALLANCE-OWEN. 


The Antidiabetic Sulphonamides.—Dr. D. M. DuNLop and Dr. L. J. P. DUNCAN, 
Summing up by Dr. T. RUssELL FRASER. 


The meeting will be fully reported in the Journal of Endocrinology. 
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DISCUSSION ON RHEUMATOID DISEASE 
“Leventhal Dr. W. S. Tegner (The London Hospital): The Clinical Aspect 
ona ae or The clinician who is interested in rheumatoid arthritis is more likely to see and discuss 
ge 3 his patients with the clinical pathologist than with the morbid anatomist. This is due 
or " to more than one factor: the pathology of rheumatoid arthritis is not established and exact; 
“a jm ¥y if it is also true that our patients are not suffering from a killing disease and do not come to the 
his a post-mortem table because of rheumatoid arthritis. For in this antibiotic age it is no longer 
- Scan bers possible for us to say quite so readily that our patients die of intercurrent infection. I find 
pression that my poor old cripples now get over their bronchopneumonia and continue to exist for 
oe longer periods. If we prolong the lives of our rheumatoid arthritics we must not at the same 
y~ he time prolong their sufferings, otherwise we increase the burden on all those who care for the 
Ber The crippled and incurable. _ 
= le 4 The rheumatoid arthritic who reaches the post-mortem table usually comes from a hospital 
eahirmern bed to which she has been admitted for some other condition. Usually the rheumatoid 
“ne - arthritic dies at home. But if she is afflicted at the same time with some other interesting 
ncreasing condition, the hospital will take her in when she is seriously ill. This has caused a difference 
lation has in the opinion on the incidence of such a condition as amyloidosis in rheumatoid arthritis. 
I have looked for amyloidosis among my rheumatoid arthritics—and I have more than a 
thousand on my books—but I have found only one. On the other hand, the morbid 
anatomists at The London Hospital find an incidence as high as 25% among the rheumatoid 
arthritics who come into their hands. When the clinician finds he has a rheumatoid arthritic 
the recent displaying some particularly interesting feature such as amyloid disease he makes sure that 
e Dr. M. that patient dies in hospital. In this way the rarer and more interesting conditions associated 
AORRIS. with rheumatoid arthritis get into the hands of the morbid anatomists in far higher proportion 
than they are found in a living series. 
Biopsy in rheumatoid arthritis —I want to take only a few rather isolated instances, which 
I have met more than once. Epitrochlear adenitis is commonly seen when the arthritis 
involves the wrists and fingers. There is nothing unusual in such adenitis, yet the Wassermann 
yciety for reaction is inevitably done and has proved negative, and so a biopsy is ordered. 
: Subjects Another unusual point of contact between the morbid anatomist and the clinician dealing 
s Dodds. with arthritis has been in Hodgkin’s disease. One patient was found to have a diffuse 
enlargement of the lymph glands and some other curious lumps. He was also febrile, and 
Dr.GC hac a palpable liver and spleen. A diagnosis of Hodgkin’s disease was made, and radio- 
sitet the apy was started before a lump from the occipital region was sent for examination. The 


pat \ologist reported this to be a typical rheumatoid nodule, and naively enquired “ did the 
pat ent exhibit any arthritis?” In this case the pathologist made the diagnosis, and it was not 
un’ il he had done so that I was called in to confirm it. Last month I had a patient referred 


rR G. to ne with the story that a mass of glands, thought to be enlarged through Hodgkin’s disease, 
ha been removed five years ago from his groin, after which he was treated by radiotherapy 
an got well. After three years he was not so well, and complained of general aches and 
= pa 1s. Finally it was decided he was suffering from rheumatoid arthritis, and he was put on 


co tisone, which did him neither harm nor good. He was referred to me on cortisone as 
su ‘ering from rheumatoid arthritis. I could find no evidence of arthropathy and on looking 
at the original slide, the patient proved to be suffering from Hodgkin’s disease. Though 
st h instances of rheumatoid arthritis presenting as a differential diagnosis of Hodgkin’s 
d' ease must be exceedingly rare, yet I have met such a situation twice in the last ten years. 
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The joints in rheumatoid arthritis Clinicians sometimes overstress the joint pathe >gy 
and forget that rheumatoid arthritis is a general systemic disease with many extra-arti: ilar 
manifestations. The deformity pattern adopted by a joint depends not on the diseas« but 
on the anatomy of the affected joint; thus, I have seen extreme ulnar deviation of the fi: :ers 
in classical gouty arthritis. Even in rheumatoid arthritis of the fingers ulnar deviation nly 
occurs in about 25% of patients. 


Rheumatoid arthritis presenting as a mono-articular arthropathy.—I see such patien . at 
regular intervals in consultation with orthopedic surgeons. Usually they have been diagr. \sed 
on clinical and radiological grounds as: suffering from tuberculous arthritis and sur -ical 
debridement has been advised. At operation the surgeon finds that the appearances arc not 
those of tuberculous arthritis and sends ‘synovial membrane for biopsy, after whici: his 
opinion that the joint is not after all tuberculous is confirmed. The patient usually develops 
further rheumatoid joints after this. I would have thought that a simple aspiration of oint 
fluid before operation would be advisable, but I suppose the vast majority of tuberculous 
joints are correctly diagnosed and such a pre-operative diagnostic procedure is regarded as 
unnecessary. It is of interest that in these days, when joint tuberculosis can be treate:| so 
admirably by a combination of surgery, chemotherapy and antibiotics, it is of much better 
prognosis to have tuberculous rather than rheumatoid arthritis. 


Dr. Bruce Cruickshank (Pathology Department, Glasgow Royal Infirmary): Rheumatoid 
Arthritis and Rheumatoid Disease 


The term “rheumatoid arthritis” implies a disease entity involving the joints, in which the 
changes are rheumatic-like. The clinical features in patients with “rheumatoid arthritis” 
are similar to those of other rheumatic diseases. Indeed, the condition is one of the most 
important within that group. Are these clinical features associated with specific pathological 
changes? The term “‘rheumatoid disease” is being used with increasing frequency: implying 
a condition not confined to the joints. Is this a clinical syndrome or a pathological entity? 


SYNOVIAL LESIONS 


Some authors have stated that the lesions in the synovial tissue in “rheumatoid 
arthritis” are specific. Allison and Ghormley (1931) laid great stress on the presence of 
lymphocytic foci and regarded them as specific to the disease. Key (1934) described lesions 
in traumatic synovitis which were basically the same as those in “rheumatoid arthritis” and 
most other writers during that decade regarded the lymphocytic foci as non-specific, The 
two most recent studies of large collections of material have led their authors to opposing 
conclusions. Bennett (1941) found lymphocytic foci in conditions other than “rheumatoid 
arthritis” and concluded that the lesions of “rheumatoid arthritis” were not specific. On 
the contrary, Collins (1949) regarded certain changes as diagnostic of “rheumatoid 
= provided that the specific features of other diseases, such as tuberculosis, were 
absent. 

The data presented here are condensed from a study of all specimens of synovial tissue from 
joints, bursz and tendon sheaths received in the Departments of Pathology, University and 
Royal Infirmary, Edinburgh, during the period 1935-1951 and of additional material from 
examples of rheumatic diseases collected by the author during the period 1948-1951 
(Cruickshank, 1952a). Table I shows the incidence, in the various diseases studied, of the 
complete combination of changes described by Collins, and of necrosis, which is another 
common feature of synovial tissue in “rheumatoid arthritis.”” Those examples of “‘rheumat« id 
arthritis” and ankylosing spondylitis in which old-standing fibrosis was the predominint 
feature (30 and 7 joints respectively) are excluded from Table I. The complete combinati )n 
of changes occurs in several conditions other than “rheumatoid arthritis’, some of which, su ~h 
as tears of menisci, are unlikely to be confused with “rheumatoid arthritis”, whereas othe 
such as non-specific monarticular arthritis or tenosynovitis, may be the presenting clini 
feature of “rheumatoid arthritis’. Indeed, a few of the examples of non-specific arthri 
and tenosynovitis may have been atypical or early cases of “‘rheumatoid arthritis”, for 
adequate follow-up was not always possible; but “rheumatoid arthritis’’ could be excluc: < 
in most of them. In such cases histological examination cannot clinch the diagnosis. 
diagnostic appearance was seen only in the occasional instance where necrosis constitut 
part of granulomatous foci such as occur in the subcutaneous nodule in “‘rheumat« 
arthritis”. A closer resemblance to this type of reaction (“the rheumatoid granuloma 
has been reported in early synovial lesions (Kulka eft al., 1955) than in most of t 
established lesions studied here. In the absence of such foci the pathologist cannot say mc 
than that the appearances are compatible with the diagnosis of arthritis of the rheumatc 
type; final assessment of the patient must be made by the clinician. 
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TaBL I.—INCIDENCE IN SYNOVIAL TISSUE OF LESIONS ““CHARACTERISTIC” OF “RHEUMATOID ARTHRITIS” 
IN VARIOUS DISEASES 
Lesions of 
Number of “‘rheuma- 
specimens toid Necrosis 
Diagnosis examined arthritis” present 
present 
“Rheumatoid arthritis’—joint ... _ 54 24 24 
s = —bursa ... a 8 — 6 
i me —tendon sheath ... 4 3 1 
Ankylosing spondylitis vee - 4 2 3 
Degenerative joint disease = oon 31 l = 
Gout ca on és aes me 5 — a 
Rheumatic fever... —_ _ itn 14 9 
Systemic lupus erythematosus—joint ... 8 — —_ 
” ” ” —tendon 

sheath ... 2 -- 1 

Polyarteritis nodosa : ade os 5 “= — 
Non-specific synovitis —joint ... ‘iad 41 9 2 
i s» —bursa ... ~~ aa 3 1 

el 5, tendon sheath ... 75 13 12 
Lesions of menisci—tears ae gue 28 4 3 
” ” » —cysts 66 aie 19 — ai 

Tuberculosis—joint ies ae ae 35 2° 35t 

zs —bursa rs wae Pee 6 — 6t 

va —tendon sheath jae ae 27 2° 27+ 
Loose bodies, septic arthritis, &c. ... se 23 — —_ 
503 63 130 


* Tubercle follicles also present. 
+ Necrosis of caseous type. 


VISCERAL LESIONS 

The involvement of tissues other than the joints and subcutaneous tissue in patients with 
“rheumatoid arthritis” has been known for many years though most papers have appeared 
in the last fifteen years. Almost any organ or tissue may be involved by non-specific lesions, 
by “rheumatoid granulomata” or both. Such lesions have been encountered in hospitalized 
patients, who represent a selected group of sufferers from the disease. Indeed, many reports 
have been limited to the description of lesions found in one or two such patients. These 
studies give no indication of the incidence of visceral lesions in the disease as a whole, as 
distinct from particular groups of patients, selected for a variety of reasons. Some of the 
systemic lesions are associated with clinical features, such as splenomegaly, episcleritis, &c., 
but others are detected only at autopsy, so that the true incidence of such changes can be 
obtained only from clinical and pathological studies of large numbers of patients. Full 
details of the whole of the clinical course of the disease are not always available, which makes 
it difficult to assess the significance of all lesions found at autopsy. 

A series of 100 autopsies on patients who had suffered from the disease provides the 
material for the present review of visceral lesions. 49 of these patients were admitted to 
hospital for treatment of “rheumatoid arthritis” or its complications, 51 for the treatment of 
intercurrent disease. Table II shows the incidence in various tissues and organs of lesions 


TABLE IT.—INCIDENCE OF SYSTEMIC LESIONS IN 100 EXAMPLES OF 
“RHEUMATOID ARTHRITIS” 


leart: Pleure ies sae non jie, ae 
endocarditis alone are “a Spleen... an os tent a a 
myocarditis alone ae os Lymph nodes __... evi cod si 
pericarditis alone oe i oe Muscle (in biopsy and autopsy series of 93) 39 
arteritis alone... hd je Nerve (in 20 autopsies) i a 
endocarditis and amyloidosis 1 Subcutaneous tissue ne son > 
myocarditis and arteritis... eo TE 5) 30 Pharynx (“rheumatoid granuloma”) ... 1 
pericarditis and arteritis ... io Pituitary (degeneration of basophils) ... 1 
endo-, myo- and pericarditis ... 3 Kidney (glomerulitis) ... oe ee 
endo- and pericarditis and arteritis 4 > 9 Salivary or lacrimal glands 2 
myo- and pericarditis and arteritis 2 Amyloidosis a 7 


\rteritis (in organs other than the heart) 13 


\« .ich cannot be accounted for by intercurrent disease found at autopsy or mentioned in the 
¢ nical notes. Such lesions were found in 73 patients. Are these all systemic lesions of 
“ heumatoid arthritis”? “Rheumatoid granulomata” were found in the heart in 6 patients, 
i the spleen in a seventh and in the pharynx in an eighth. These lesions are frequently 
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regarded as specific, but similar nodules have been observed occasionally in patients who h ve 
not developed other stigmata of “‘rheumatoid arthritis” (Findlay, 1931; Klinge, 19 3: 
Bergstrand, 1944; Cruickshank, 1952a). The lesions in the remaining 65 patients v -re 
certainly non-specific. It is not possible to discuss all the histological details in the pres :nt 
communication; the nature and interpretation of some of them have been discus ed 
previously by Cruickshank (1952a, 19526, 1954, 1957) and Sinclair and Cruickshank (19:6). 
Thus it has been shown that there is good evidence for regarding much of the endocard ‘is, 
active or apparently healed, as being part of the “rheumatoid disease” rather than of an 
independent attack of rheumatic heart disease (Cruickshank, 1952a; Sinclair ind 
Cruickshank, 1956). Evidence of the latter condition was seen in 4 patients; in another 2 
patients healed valvular disease was present but microscopic sections were not studied. Most 
of the evidence that the cardiac lesions are rheumatoid, rather than rheumatic, is derived from 
histological studies. It is much more difficult to prove the relationship of the lesions in the 
myocardium and pericardium to the rheumatoid process; they frequently accompanied 
endocardial changes and were the sole cardiac lesion in only 6 cases, in 2 of which there was 
ample other evidence of systemic involvement. Most of the arterial lesions which occurred 
in these patients have been described and discussed by Cruickshank (1954). No “rheumatoid 
granulomata” were seen in the pleura. Aronoff et al. (1955) has argued that it is intellectually 
unsatisfactory to ascribe lesions for which there is no other obvious cause to the rheumatoid 
process. This may be so, but it is not surprising to find a high incidence of pleural involve- 
ment in this disease which may affect so many parts of the connective tissues. Indeed 
Aronoff et al. found pleural adhesions in 27 out of 42 autopsies in “rheumatoid disease” and 
in only 12 out of 42 controls. Baggenstoss and Rosenberg (1944) had previously found 
pleurisy in 22 out of 30 autopsies in “‘rheumatoid arthritis.” Emerson (1956) has recently 
described pleural effusions in 6 patients with “rheumatoid arthritis” in whom no other cause 
could be demonstrated. It is unlikely that 42 out of 100 represents the true incidence of 
pleural involvement in “‘rheumatoid disease’, for Sinclair and Cruickshank (1956) found 
pleural adhesions without apparent cause in 20 out of 90 controls. In the series now under 
review, the pleural adhesions were not associated with other systemic lesions known to occur 
in “rheumatoid arthritis” in 18 of the patients, so that a figure between 20 and 40% probably 
represents the occurrence of pleurisy as part of “rheumatoid disease”. Involvement of the 
spleen and lymph nodes is generally accepted as a feature of “rheumatoid arthritis”; the 
lesions encountered in the lymph nodes in the present series have been described by Cruick- 
shank (1957). Lymphorrhages in muscle and nerve are included in Table II for, although 
not specific (Clawson et al., 1947; Sokoloff et al., 1950), they occur more frequently, and 
are more numerous in “rheumatoid arthritis” than in other conditions (Cruickshank, 19524) 
and are therefore pro»ably part of the systemic disease. The low incidence of degeneration 
of pituitary basophils (Pearse, 1950, 1956) was due to the infrequency with which this gland 
was examined in the earlier autopsies and to the inadequate freshness of many of the later 
autopsies. The glomerulitis was similar to that encountered by Baggenstoss and Rosenberg 
(1943). The interpretation of amyloidosis as a systemic manifestation of “rheumatoid 
disease”’ was discussed by Sinclair and Cruickshank (1956). The relationship of these various 
visceral lesions to the activity of the joint lesions at the time of death is shown in Table III. 


TABLE III.—INCIDENCE OF VISCERAL LESIONS IN RELATION TO ACTIVITY OF 
ARTHRITIS AT AUTOPSY 


Joint Joint 

lesions lesions Total 

active inactive 
One organ or tissue involved... — 11 23 34 
Two organs or tissues involved = 7 13 20 
Three or more organs or tissues involved 12 7 19 
Visceral lesions active ... ne “he 20 13 33 
Visceral lesions inactive ... n sat 10 30 40 
Total number of cases ... eee ie 30 43 73 


It is important to note that widespread and active visceral lesions may occur in patients who 
arthritis is no longer active. When the patients in whom myocarditis, pericarditis or pleuri 
were the only visceral lesions are deducted from the total, there remain 52 patients wi 
visceral lesions attributable to the rheumatoid process. 

Considerable interest has been stimulated recently by the description of certain lung lesio: 
in “rheumatoid arthritis”. “Rheumatoid granulomata” have been described by Ravi 
et al. (1948), and several other authors. In view of the pleomorphic nature of t! 
lesions of pulmonary tuberculosis, it is essential that this condition be excluded in a 
suspected examples of “rheumatoid granulomata” of the lung. Investigation of the: 
lesions should include amino-acid analysis (Consden and Glynn, 1955); failure to demo1 
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stra: tubercle bacilli by the Ziehl-Neelsen stain cannot be regarded as excluding tuberculosis, 
part ularly when the granulomata are confined to the lungs and hilar lymph nodes (Skogrand, 
1956, or are atypical (Christie, 1954, Case 1). Modified “rheumatoid granulomata” have 
beer described in the lungs of patients with pneumoconiosis by Gough et al. (1955). Inter- 
stiti:: pneumonia has been observed by Ellman and Ball (1948) and several other 
authors. The relationship of interstitial pneumonia and diffuse interstitial pulmonary 
fibrosis to “rheumatoid disease” has been reviewed recently (Rubin, 1955). None of the 
several authors who have described this type of lesion has regarded it as specific. Recently 
Price and Skelton (1956) have described focal arteritis and bronchiolitis in one patient. 
Neither nodular lesions, nor the changes described by Price and Skelton were seen in this 
serics. However, there were six examples of interstitial pneumonia. The lesions were all 
chronic and were accompanied by diffuse or focal fibrosis. Associated bronchiectasis was 
seen twice, causing honeycomb lungs in one patient. These lung lesions have not yet been 
studied in detail. The incidence of interstitial fibrosis in a series of 6,000 unselected autopsies 
reviewed by Mallory (1948) was 16. It thus seems likely that the association of interstitial 
pneumonia and fibrosis with “rheumatoid disease” is more than coincidental. 

Jt is appreciated that many patients suffering from “rheumatoid arthritis” are not admitted 
to hospital and that few of those who die are examined by a pathologist. Nevertheless, 
this series includes a considerable number of patients whose arthritis was inactive on admis- 
sion to hospital and remained so until death, which was due to an unrelated disease. Active 
visceral lesions were found in some of these patients. The clinical and pathological features 
in 16 of the patients with widespread visceral involvement has been discussed by Sinclair 
and Cruickshank (1956) who found that the visceral lesions, particularly those in the heart, 
were the main cause of death in 8 patients and a major contributing factor in another 7 
patients. Surely it is more correct to regard these patients as suffering from “rheumatoid 
disease’ (Ellman and Ball, 1948), than “rheumatoid arthritis’, however convenient the 
latter may be as a clinical diagnosis. Jt must be emphasized that the term “rheuma- 
toid disease” as used by Ellman and Ball and most subsequent authors is applied to 
patients in whom joint lesions were a cardinal feature at some stage in the disease. The 
patients reviewed here all presented with arthritis of the rheumatoid type. “Rheumatoid 
disease’ in this sense is not to be confused with the “‘anarthritic rheumatoid disease” of 
Bagratuni (1956), the histological features of which have not yet been described. Although 
few, if any, of the systemic lesions are truly specific, the combination of joint and visceral 
lesions of “rheumatoid disease” give an overall pathological picture which has not been 
described in any other condition. ‘Rheumatoid disease” must, therefore, be considered a 
pathological entity rather than merely a clinical syndrome. 
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Dr. A. T. Richardson (Royal Free Hospital): Routine Clinical Pathology in Rheume id 
Arthritis 

Rheumatoid arthritis, although usually defined as a non-suppurative polyarthritis of 
unknown etiology, is now generally regarded as a systemic disease with widespread con: ec- 
tive tissue involvement. Thus, its diagnosis is based not only on the character and distribu’ ion 
of the arthritis but also upon the co-existence of a constitutional disturbance, and on ihe 
results of one or more of a bewildering number of serological reactions. In this pap:r I 
would like to review the value of some of the laboratory investigations used routine! in 
the diagnosis and management of this disease. It is based on clinical experience with 532 
cases referred to the Department of Physical Medicine and Rheumatology, Royal | ree 
Hospital, during 1954 and 1955. 

Without doubt the erythrocyte sedimentation rate (E.S.R.) is the most widely used investi- 
gation in the diagnosis of rheumatoid arthritis, it being generally accepted that it is ra‘sed 
during the active phase of the disease. Fig. 1 shows the first hour E.S.R.s (Westergren) in 
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Fic. 1.—Erythrocyte sedimentation rates in rheumatoid arthritis at first attendance. 


287 consecutive patients and first hour E.S.R.s (Wintrobe corrected) in 45 others at their 
first attendance. The cases with normal sedimentation rates (11-5% under 10 mm. in first 
hour in the Westergren series) were by no means entirely those with burnt-out disease 
attending for correction of residual deformities or for treatment of superadded degenerative 
joint changes, for 14 of these 33 had signs of active disease in non-weight-bearing joints and 
showed within one year of their attendance a raised E.S.R. of more than 35 mm. and 
progression of the disease. A further 2 cases had active and progressive disease for over two 
years with a persistently normal E.S.R. 

Second only to the use of the sedimentation rate in this disease is the estimation of the 
hemoglobin level. Fig. 2 shows the range of values in a series of 294 consecutive patien's 
at first attendance, 75% showing values of over 80%. 

However, the use of E.S.R. and hemoglobin estimations in the diagnosis of rheumato’ | 
arthritis is of greatest value at the stage of a prodromal constitutional disturbance, e.¢ 
anorexia, excessive fatigue or transient muscle pains and stiffness, &c. Similarly it is « 
great value in the early diagnosis of the surprising number of cases labelled as metatarsalgi: 
capsulitis of the shoulder, tenosynovitis, bursitis, painful heel, &c., who subsequently develc 
a polyarthritis. In this connexion it is interesting that a large number of a series of patien 
with unexplained persistently raised E.S.R.s, followed by Ansell and Bywaters (195: 
subsequently developed rheumatoid arthritis. 

It is for such cases and indeed to define rheumatoid arthritis and its variants mo! 
accurately that a reliable and specific laboratory test is required. Of all the serologic: 
reactions investigated so far, the sheep cell agglutination test (D.A.T.) has proved to be th 
most specific. The technique that has been used is the modification described by Ziff an: 
his colleagues (1954), the so-called euglobulin agglutination test. They claimed 92% o 
positive results in 82 cases of rheumatoid arthritis as opposed to 78% using whole serun 
and a reduction in the number of false positives. In contrast, Bernstock, Bedson and Glyn: 
(1956) reported disappointing results with this technique although they confirmed the lov 
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rate (2%) of false positives. The first 300 patients tested by Dr. E. Hess, who has carried out 
this work in my Department, included 130 with rheumatoid arthritis of which 110, or 85% 
gave a positive result at titre of 1/64 (Table I), of these, 22 had a history of under six months. 


TABLE J,—RESULTS OF EUGLOBULIN‘ Rose’s TEST 
Total Number 


Disease cases Positive 

Rheumatoid arthritis... oe ea 130 110 
Rheumatoid variants a 3 3 
Rheumatoid arthritis with psoriasis 5 — 
Dermatomyositis, ‘raiaaaaens 

and polymyositis 5 2 
Systemic lupus erythematosus 9 6 
Osteoarthritis a 44 l 
Gout ms 6 _— 
“Menopausal” arthritis 15 1 
Specific arthritides A _— 
Rheumatic fever Ra 3 — 
Ankylosing spondylitis ... 12 _— 
Normal controls and other diseases 64 — 


The 20 negative cases included 6 with titres of 1/32. Of the remaining 14 rheurnatoids with 
negative results, 4 had histories of under six months and 3 had inactive disease. 9 cases of 
rheumatoid arthritis with a positive euglobulin test but an initially normal E.S.R. have occurred 
and we have one case of tenosynovitis with a normal E.S.R. and positive euglobulin test who 
subsequently developed rheumatoid arthritis. Positive results have also been obtained in 
systemic lupus erythematosus and some members of the polymyositis syndrome. In the 
other arthritides, such rheumatoid variants as Reiter’s, Sj6gren’s and Still’s disease have 
shown positive results. In contrast, psoriatic arthritis has given consistently negative results 
and indeed a negative Rose’s test has become accepted as one of the criteria for this 
diagnosis (Wright, 1956). Of considerable interest also is the fact that the so-called mixed 
or menopausal arthritis (a distinct clinical entity) rarely shows a positive Rose’s test. 
Sim'larly, patients with ankylosing spondylitis give a negative Rose’s test as do an array 
of cther diseases. 
_ Scrological investigations, no matter how complete, do not entirely eliminate the need for 
joint biopsy and for examination of the synovial fluid for organisms; in particular it is in 
cass with an insidious onset of pain and swelling of a single large joint that such investiga- 
tions are required. In my series no less than 36% had a large joint onset, it occurring most 
commonly in men and sometimes in a single joint whose fluid could not be obtained, an 
occ irrence peculiarly suggestive of tuberculous infection and needing biopsy. In fact, no 
cas. of a tuberculous joint occurred during the period surveyed in this review; the only 
spe ific types found were 2 following Neisserian infection, 1 following meningococcal 
infection and 1 following staphylococcal infection in a patient on cortisone. 

| he indication for biopsy in the diagnosis of rheumatoid arthritis is, however, not confined 
to \ints; in particular it has a place in the differential diagnosis of tenosynovitis. Thus while 
it» well-known that nodular tendonitis and tenosynovitis may co-exist with rheumatoid 
po arthritis, that these lesions may precede joint involvement is not so widely appreciated. 
In ny series the onset was in the tendon sheaths in 7, and in 3 cases, reported elsewhere 
by ‘acobs, Hess and Beswick (1957), tenosynovitis, whose rheumatoid origin was indicated 
by »iopsy, preceded the polyarthritis respectively by four, fourteen and eighteen months, 2 
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cases having a normal E.S.R. during that time although one had a positive differe: ial 
agglutination test. 

The prognosis of rheumatoid arthritis is, of course, notoriously unpredictable | ‘th 
clinically and in terms of pathological findings. Most of the work on this has been don: on 
patients admitted to hospital, the most recent series being that of Duthie and his collea__ ies 
(1955) whose conclusion was that a high E.S.R. in the early stages carries a relatively ¢ .od 
prognosis, but in the late stages a bad one. There are, however, many contradictions to his 
rule. 

In an endeavour to illustrate the place of the E.S.R. in prognosis I have taken from | 
records 39 of the functionally most mildly affected cases and 33 very severely affected o 
in fact rheumatoid cripples, as judged at three years from their first attendance. The s 
of their E.S.R.s and hemoglobins at first attendance compared with the total series sho » 
no significant deviation at the -05 level (Table I). The most significant finding was a 


TABLE II.—RESULTS AT First ATTENDANCE 
R.s mm. First hour Hemoglobin % 
(Westergren) 
Mean and S.E. of mean Mean and S.E. of mean 

Total Patients ree (287) (294) 85:38 + 0-7 
Mildly affected aes (39) (39) 87:3+2-2 
Severely affected... (33) (33) 818424 
Steroids used ide (28) (22) 86-7 + 3-3 


hemoglobin in the severely affected and a high E.S.R. in the mildly affected. As another 
index I have taken 28 cases who ultimately required long-term steroid therapy. As, in general, 
the indication for this was progressive systemic illness in spite of prolonged hospitalization, 
it is perhaps more an index of systemic disease than are functional studies. However, again 
the level of the E.S.R.s and hemoglobins at first attendance compared with all groups showed 
no significant variation. 

Study of the trends in these E.S.R.s and hemoglobins over three years again showed no 
marked changes although 4 cases who showed a very high initial E.S.R. (80-100 mm. first 
hour) which dropped after hospital admission retained good function for three years. These 
are, of course, examples of patients whose rheumatoid arthritis was of explosive onset, but 
in whom hospitalization brought about a rapid remission and who, therefore, on clinical 
grounds alone would be regarded as having a relatively good prognosis. The most significant 
difference between those severely and those mildly affected was the duration of the illness 
before they first attended, the mean of the former being 8-3 years and of the latter, 4-1 years. 

Any discussion on the place of routine clinical pathology in the diagnosis and prognosis 
of rheumatoid arthritis would be incomplete without some reference to the occurrence of 
widespread extra-articular connective tissue changes in this disease. The common occurrence 
of these has encouraged some to recommend the use of the term “rheumatoid disease” in place 
of “rheumatoid arthritis’. Certainly in clinical usage “‘rheumatoid disease” or “‘soft tissue 
rheumatoid” is being increasingly applied where it is not the polyarthritis but the co-existing 
vascular, muscle or other soft tissue lesions or even the general constitutional disturbance 
which dominate the clinical picture but where pathognomonic clinical signs and the absence 
of L.E. cells, &c., do not indicate an alternative diagnosis, although the progress of the 
patient may well do so. Diagnosis in these circumstances is, however, difficult, for while 
members of their so-called connective tissue group of diseases possess a common pattern of 
pathological change, they exhibit a wide variety of clinical manifestations very few of which 
are pathognomonic and many of which are common to all. 

My experience is based on 8 cases additional to the series of 332 cases who presented «s 
polyarthritis but whose subsequent progress demanded a revision of the initial diagnoses: 
7 into systemic lupus erythematosus and | into progressive systemic sclerosis. In 5 of these 
cases the true diagnosis was reached on clinical grounds alone, but in 2 the behaviour of t \ 
E.S.R. was largely responsible. 


The patient with systemic sclerosis presented with a polyarthritis which was accompanied by se\ 
Raynaud’s phenomenon, an E.S.R. of 107 mm. and a hemoglobin of 79%. In hospital the E.S. *. 
maintained a high level and she developed marked proximal muscle wasting. Electromyograms @ < 
biopsy showed the changes of polymyositis which was accompanied by twenty-four-hour ur. ¢ 
vege of 680 mg. She subsequently and while on cortisone developed sclerodermatous changes 
the skin. 

A further case presenting with a rheumatoid type of polyarthritis, was admitted because of seve 2 
constitutional disturbance although his E.S.R. at first attendance was only 10 mm. This E.S.R. ro 2 
steadily during the first three months in hospital to 65 mm. when he developed a chest lesion chars - 
terized by patchy consolidation of one base, fever, a white cell count consistently below 4,0 . 
negative sputum examination and bronchoscopy. While L.E. cells have not been found at any ti: ° 
he has now developed the typical L.E. rash over the dorsum of the hands. 
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In contrast, reference must be made to the persistently low E.S.R. found sometimes in the 
type of case we are now recognizing more often, in which a patient with a long-standing 
rheu natoid type of polyarthritis develops clinical signs of systemic lupus erythematosus. 


One such patient of mine with a low-grade polyarthritis of nine years’ standing and intermittent 
leg uceration developed a pleural effusion at which time L.E. cells were found. She subsequently 
developed a typical rash on the palm of one hand but throughout her illness to date her E.S.R. has 
not e,ceeded 30 mm. She has shown no signs of renal involvement and she is in fact very well. There 
can he no doubt of the diagnosis of this patient who supplies evidence that lupus erythematosus as 
defined by the presence of L.E. cell phenomenon and by the classical clinical signs can be a chronic 
illness with a far better prognosis than formerly implied by this diagnosis. 


In conclusion, therefore, it would seem that the E.S.R. and to a lesser extent, the hamo- 
globin level have a real place in the diagnosis of rheumatoid arthritis. They are, however, a 
poor index of the prognosis of joint function and of the presence of accompanying systemic 
changes which are important in that they may lead to revision of the diagnosis, although 
perhaps not always the prognosis. To these routine investigations has now been added 
Rose’s test, which because of its relative specificity has, I believe, a useful place in the 
diagnosis of this disease. Indeed, it is to tests of this sort and the L.E. cell phenomenon that 
we must turn to sort out the semantic confusion that surrounds the diagnosis of this group 
of disorders—a confusion to which clinical use of the term “rheumatoid disease” may well add 
unless it is clearly defined or perhaps allowed to replace the term “rheumatoid arthritis” 
entirely, thus ignoring the characteristic lesion in the vast majority of cases. 
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Dr. L. E. Glynn, Dr. E. J. Holborow and Mr. G. D. Johnson (Special Unit for Juvenile 
Rheumatism, Canadian Memorial Hospital, Taplow, Bucks.): The Nature of the 
Rose-Waaler Factor 


Waaler in 1940 and Rose et al., in 1948, independently reported that in the majority of 
patients with rheumatoid arthritis the serum contained a factor that potentiated the agglutina- 
tion of sheep cells previously coated with a sub-agglutinating-dose of rabbit anti-sheep serum. 
By various refinements the test has been improved so that it has been claimed to give a positive 
reaction in over 90% of cases. It is, therefore, of great interest to determine the nature of 
the serum factor responsible. 

A consideration of the literature on modifications of the test, which is shown in an 
abstracted form in Tables I and II, leads to the conclusion that a positive result, independent 


TABLE I.—MODIFICATIONS OF THE ROSE-WAALER TEST 
Variations of the Detector System 
Author System Probable Coating 
Waaler (1940) ie ... Sheep cell + rabbit anti-sheep cell 
antiserum __... aes ie --- Rabbit y-globulin 
Lamont-Havers (1955) ... Streptococci + anti-strep. antiserum ... Human y-globulin 
He'ler et al. (1954) ..- Sheep cell (tanned) + Human FII ... Human y-globulin 
Singer and Plotz (1956) ... Polystyrene latex particles + Human 
globulin ron a as pate 
Foz et al. (1953)... ... Sheep cell + guinea-pig anti-sheep cell 
serum ner oe os ... G-pig y-globulin 
W idler and Vaughan (1956) Human Rh-+ cells and human incom- 
plete Rh antiserum ... ast ‘aa 
G eenbury (1956)... ... Human group A cells + rabbit anti- 
group A antiserum ‘ne ina 
F zand Batalla (1956) ... Brucella + human incomplete anti- 
Brucella antiserum ... re ..- Human y-globulin 
F »bson and Gorrill (1952)... Sheep cell + horse anti-sheep cell serum Horse y-globulin 
\ ughan (1956) ms ... Immune precipitate of egg-albumen— 
rabbit anti-egg albumen serum ... Rabbit y-globulin 


Human »-globulin 


Human y-globulin 


Rabbit y-globulin 
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TABLE I].—MODIFICATIONS OF THE ROSE-WAALER TEST 


Fractionation of the Serum under Test 


Author Method Fraction 
Svartz and Schlossman — Cold-precipitated globulin... ... y-globulin 
Ziff et al. (1956)... --- Euglobulin pptd. by dialysis ... +, B- and y-globulin 
Rose et al. (1948)... .-. Electrophoretic separation... ... §-globulin 
Thulin (1955) a .-» Paper electrophoresis : ... (and fast y-globulin 
Heller et al. (1955) ... Alcohol fractionation. Fraction Ill ... 73:1% B-, 7°4% y-globulin 
Robinson et al. (1954) ..- Sodium sulphate fractionation ... Mainly $-globulin 
Lamont-Havers (1955) ..» Water precipitation... y-globulin 
Lospalluto and Ziff (1956) ... Cellulose ion exchange end ‘ee 

phoresis ome sd se «» y-globulin 


of the method used, depends upon the interaction of the Rose-Waaler factor with a y-globulin. 
The simplest explanation of the observed facts, however, is that the globulin with which the 
factor reacts is in some way altered. In view of the observation that the y-globulin involved 
can be obtained from any of several different species the interaction must be regarded as 
occurring between the factor and non-specific groupings common to the y-globulins of many 
species. Since, in the majority of the tests, the y-globulin is pre-combined with some specific 
antigen, it suggests that these non-specific groupings are exposed as a result of unfolding of 
the coiled y-globulin consequent upon its interaction with specific antigen. This unfolding 
is shown diagrammatically in Fig. 1. 





Fic. 1.—Diagram showing the coiled Fic. 2.—Diagram of hypothetical anti- 
state of the free antibody molecule and the body molecules from four different species 
manner in which it is postulated that it to show how common non-specific groups 
uncoils when it reacts with its specific could be exposed as a result of the interac- 
antigen. tion of the antibody with the antigen. 


If the above hypothesis be correct then it should be possible to show that there is a signi - 
cant cross reaction between antibodies to unfolded y-globulin of species A with simi! 
unfolded y-globulins of species B, C, D, &c. Fig. 2 shows diagrammatically how the comm 
grouping might become exposed when, for example, agglutinating antibody from fo 
different species reacts with rabbit red cells. To test the hypothesis, rabbits were immunized | 
intravenous injections of rabbit red cells suspended in saline after agglutination by the natural 
occurring antibodies in sheep, human, horse and guinea-pig sera respectively. The exte' 
to which the antibodies so produced cross-react when brought into contact with antiboc 
combined with its specific antigen was tested by using each of these sera as a Coombs seru! 
to agglutinate human O Rh D +e cells pre-treated with incomplete anti-D. The resul 
are shown in Table III. Since such a degree of cross-reactivity could not be expected to occ 
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wit! free globulin the results must be interpreted as showing the exposure of common 
nor specific groupings when the antibody reacted with its antigen, in this case the anti-D 
glolulin with the D groupings, on the red cells. 

J ne appearance in the serum of rheumatoid arthritics of a factor with properties similar 
to t.ose induced in the rabbit sera in the above experiments suggests that it, too, is an antibody 
to t»e non-specific groups of immune y-globulin. It is, therefore, to be regarded as a form of 
auto-antibody; not to a normal body constituent but to one already modified by. a form of 
denaturation. 


TABLE III.—REACTION OF RABBIT ANTISERA TO GLOBULINS OF 
DIFFERENT SPECIES wITH HUMAN ReED CELLS SENSITIZED wITH 
INCOMPLETE ANTI-D SERUM 


Agglutination titre with human 


Rabbit antisera red cells 
No. to Unsensitized Sensitized 
1 Human globulin ... see 128 1,024 
2 " i = i 32 1,024 
3 Horse * aaa ad — 1,024 
4 a ws ies ia — 1,024 
5 Sheep es vat ae 2 512 
6 is ae “sr < — 1,024 
7  Guinea-pig globulin bd — 64 
& ef wath — 64 


” 
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| rofessor D. H. Collins (Sheffield): I agree with Dr. Tegner that the diagnosis of 
rheumatoid arthritis can sometimes be made from nodule biopsy; once, in my own 
experience, even a few months in advance of clinically manifest arthritis. The lesion of 
gr: 1uloma annulare, though usually more superficial, is the one common source of confu- 
sic). The synovial lesion of rheumatoid arthritis, fulfilling the criteria previously enunciated 
(Cllins, D. H., 1949, Proc. R. Soc. Med., 42, 731) is really very characteristic, but I prefer 
to ise the words “rheumatoid type of synovitis” in the biopsy report, leaving the clinician 
the right to his own convictions about what is or is not rheumatoid arthritis. 


he symposium has shown some of the ways in which we are learning more about the 
na ire and mechanism of a mysterious disease. Unfortunately we are still far from having 
an information about its cause or causes. Much intellectual effort can be wasted talking 
ab ut hypothetical “collagen diseases” and mutually comparing rheumatoid arthritis, 
di: eminated lupus, systemic sclerosis, polyarteritis and so forth, because one can only 
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compare an unknown with other unknowns. The methods of morbid anatomy and 
histology have probably never revealed the cause of any disease without the patho! gist 
considering collateral evidence or being able to compare the unknown with something that 
is known. 


Dr. Brian Lacey (The John Burford Carlill Pathological Laboratories, Westminster Sc 100] 
of Medicine): 

Knudsen and Thomas (1957) recorded raised red cell potassium levels in rheum:toid 
arthritis. Besides its intrinsic interest for those studying pathogenesis, this finding svems 
likely to prove of great help, complementary to that given by serological and histolozical 
examinations, in sorting out these conditions. 


REFERENCE 
KNUDSEN, E. T., and THomas, M. J. (1957) Lancet, i, 251. 


Dr. John H. Glyn (The Arthur Stanley Institute): One speaker has stated that the presence 
of L.E. cells in a patient’s blood is conclusive evidence that the patient is suffering from 
systemic lupus erythematosus. As clinicians, I think we are entitled to challenge this 
conception since we are all familiar with cases of chronic and typical rheumatoid arthritis 
where this phenomenon is found coincidentally. In such cases it has not seemed to bear 
sinister prognostic implications so far. A recent study of this test by Kievits et al. (1956) 
arrived at a similar conclusion in relation to individual cases. 


We have indeed been studying one very interesting patient who attended out-patients for 
a check-up following a short period of vague rheumatic symptoms. She was concerned 
about these symptoms because her sister had recently died of systemic lupus erythematosus. 
In the last year L.E. cells have been found in this girl’s peripheral blood on four separate 
occasions and during this period she has been devoid of symptoms or physical signs. We are 
naturally watching this patient very carefully. 
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Dr. H. J. Gibson (Bath): It was interesting to note that Dr. Cruickshank found focal 
lesions in muscle to be among the most frequent extra-articular abnormalities in his post- 
mortem series. It is nearly ten years since I put forward evidence that rheumatoid myositis 
was part of the disease in a high proportion of cases. Many workers since then have regarvied 
the lymphorrhages as “‘non-specific”. Does Dr. Cruickshank consider the focal lymphocytic 
lesions in muscle to be as much a part of rheumatoid disease as the lymphocytic foci of ‘he 
synovial membrane? 


Dr. L. E. Glynn has put forward evidence that the antigenic quality of an antibody is modii:ed 
by attachment to its antigen and that the Rose-Waaler factor may be an auto-antibo.'y. 
How does he explain the many examples which have been found of antibodies which do : ot 
act as sensitizers for the Rose-Waaler system? 


Dr. D. A. Brewerton (King’s College Hospital) stressed the importance of muscle invol: :- 
ment. Ina recent clinical survey of hand deformities, 13% of 300 patients had contracture: . i 
the intrinsic muscles of the hand. One of these patients had presented with muscle contractu ‘s 
before there was clinical or radiological evidence of joint involvement. In the same ser s 
64% of the patients had clinically demonstrable tendon lesions in the hands. 
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Section of Dermatology 
President—Louis FORMAN, M.D., F.R.C.P. 


[February 21, 1957] 


Still’s Disease with Pseudoxanthoma Elasticum.—STEPHEN C. GOLD, M.D. 

S. O., aged 9 years and 10 months, developed Still’s disease at the age of 14 months, 
starting with pain in the right knee, fever, lymphadenopathy and rash. There was also some 
swelling of the feet and hands. There was a further period of activity at the age of 34 years, 
with abdominal pain (laparotomy was performed, with negative findings) and with the later 
development of pericarditis, fever, polyarthritis and anemia (hemoglobin 58%). She made 
a satisfactory response to cortisone therapy. 

She was first admitted to the Special Unit at Taplow under the care of Dr. E. G. L. Bywaters 
in 1952, with an acute relapse of the arthritis and fever. There was also lymphadenopathy, 
a typical Still’s rash, high erythrocyte sedimentation rate and an iron refractory anemia. 
She was discharged symptom free, taking cortisone 37-5 mg. daily with aspirin. The cortisone 
had to be reduced following a wedge fracture affecting the eighth thoracic vertebra in 
November 1954, and finally it was stopped following a hematemesis in January 1955. In 
May 1955 the patient went into a remission following an attack of measles. 

She was readmitted in July 1956 with pericarditis, acute arthritis, a Still’s rash, fever, leuco- 
cytosis and a severe anemia. The erythrocyte sedimentation rate was 110 mm. in the first 
hour (Westergren). Butazolidin treatment produced no improvement, and in October she was 
put back on to hydrocortisone systemically, on which she made a rapid improvement. At 
the present time she is virtually symptom free, despite continued activity of the disease. At 
the moment she is taking 40 mg. of hydrocortisone daily and is having active physiotherapy. 

The joints which are involved are the cervical spine, temporo-mandibular, elbows, wrists, 
hips, knees, ankles and feet. The hemoglobin is now 87%, and her erythrocyte sedimenta- 
tion rate 80 mm. in the hour. 

Pseudoxanthoma elasticum.—On July 19, 1956, at a time when the Still’s disease was very 

active, her lips and face swelled up, followed by apparent whealing at the sides of her neck 
and bends of her elbows. These erythematous lesions itched severely, and persisted for a few 
days before a well-defined area with serpiginous edges became apparent; there was a surround- 
ing erythema. Within a week the central area became moist and raw, and a few other 
lesions developed on both forearms. There was a serosanguineous discharge from the 
centre of these lesions, which, when they started to heal, became less irritable and appeared 
scaly. When first seen by me (S. C. G.) the areas involved showed a yellowish discoloration, 
with some superficial scarring at the sites that had previously discharged. The surface 
resembled chamois leather, and the distribution and general appearance suggested a clinical 
diagnosis of pseudoxanthoma elasticum. In spite of a negative family history and absence 
of other signs confirmatory of this disease, a biopsy specimen of skin was taken, and revealed, 
histologically, changes compatible with pseudoxanthoma elasticum. 
_ Comment.—So far as I have been able to ascertain no similar case has been recorded. It 
is an important point to realize that the apparent pseudoxanthoma elasticum developed 
when this patient’s Still’s disease was at its height and the skin process appeared to become 
less cute as the Still’s disease was controlled by steroid therapy. It is unusual to see ulcera- 
tion and discharge in pseudoxanthoma elasticum but this has been recorded and is generally 
in a-sociation with marked calcification of the dermis. To-day, the skin appearances are 
harcly characteristic of pseudoxanthoma elasticum. The yellowish colour is scarcely 
apprent, but signs of previous ulceration are still to be seen. 


D . H. Haber: This is a very unusual case from the clinical point of view. Histologically, however, 
one jas to accept the case as pseudoxanthoma elasticum. The corium exhibits marked cellularity 
due .o inflammatory changes. Stain for elastica reveals the characteristic changes found only in 
this condition. The elastica shows fragmentation and curling of its fibres. Silver stain reveals the 
elas ca to be heavily calcified. 

e President: Pseudoxanthoma elasticum may have a systemic distribution with subsequent 
scle sis affecting the heart and blood vessels of the limbs and the viscera. As far as I know, the 
con ective tissue of the joints has not been involved. 

has been suggested that the altered fibres in pseudoxanthoma elasticum are in reality degenerated 
col’ gen which takes up the elastic fibre stain (Hannay, P. W., 1951, Brit. J. Derm., 63, 92). 

| this were so in this case, it would indicate a relationship to the collagen changes in Still’s disease. 


— 


LY 





474 Proceedings of the Royal Society of Medicine 16 


Dr. F. F. Hellier: I do not think that this condition is a true pseudoxanthoma elasticum but at it 
is some other abnormality of the elastic tissue which gives a similar histological appearance. 

Dr. P. J. Hare: I wonder whether there is any evidence that this is a fatty degeneration of astic 
tissue which would readily calcify and whether it could act as a cause of the inflammatory re. ction 
which is so striking in the section. 


Xeroderma Pigmentosum.—STEPHEN C. GoLp, M.D. 

This young woman of 24 recently arrived from Cyprus. Her parents were aw: °e of 
abnormal freckling of her skin on the areas exposed to bright light since early childhoo« . and 
at various periods as she grew up, nodules appeared which have been destroyed by v. rious 
local means. There is no family history of such a condition, and there is no consang :inity 
of her parents. 

When she attended St. John’s Hospital for Diseases of the Skin in December 1956 she 
presented a classical appearance of xeroderma pigmentosum on the face, neck, dorsal su: faces 
of her hands, and forearms. There was marked freckling, patchy atrophy and some te|angi- 
ectasia throughout these areas, while scattered, particularly on the face, were small, crusty 
lesions suggestive of keratomata, rodent ulcers; there was one larger lesion under the left 
eye, elevated and dark, apparently increasing in size more rapidly than any other, which 
clinically suggested the diagnosis of malignant melanoma. There has also been some recent 
tendency of this lesion to bleed on trauma. 

Several biopsies have been performed, and the large lesion has been completely excised. 
Histologically, the clinical diagnosis of the various tumours was confirmed. The large one 
proved to be a malignant melanoma, and in the same biopsy specimen there was evidence 
of a rodent ulcer at the edge of this malignant melanoma. There were many keratomata, as 
well as small rodent ulcers. Most of these have been removed, but there are one or two still 
awaiting attention. 

This case is presented because it is so typical and also to stimulate discussion on the future 
handling and on any recommendations which should be made in order to discourage further 
tumour formation. 

Dr. H. Haber: Xeroderma pigmentosum is a condition due to extreme intolerance of the skin to 
sunlight. White people living in tropical countries show similar changes when their skin breaks 
down after a prolonged exposure. But even in these cases one has to postulate individual tolerance 
to light as shown by different degrees of damage produced by people living under similar conditions 
in the tropics. 

The changes produced consist of atrophy, hyperkeratosis and disturbance of pigmentation. 
Malignant changes in form of keratomas, basal cell epitheliomas and squamous cell gee mr 
are features of the condition. Pigmentary changes lead to freckles, the formation of lentizines. 
malignant lentigines and malignant melanomas. 

Sections of this case show ample evidence of the outlined changes. 

Dr. F. F. Hellier: I would like to refer to an interesting case under Dr. J. T. Ingram’s care which is 
somewhat similar to this. It is a young girl who shows multiple appalling tumours on her face but 
this girl is a complete albino so that her face is quite white. Section of one of the tumours has shown 
it to be a basal cell carcinoma but it is probable that others are squamous epitheliomata. The 
condition seems to be a form of xeroderma pigmentosum without pigment. She is to have surgical 
treatment but this has been delayed because her hemoglobin is only 19%. 





Xeroderma Pigmentosum. 
Miss G. T., aged 17. 
This patient was first noted to have a generalized mottled pigmentation shortly after birth. 

Her brother, four years older, was also considerably freckled but the degree was much less 

and the onset later in life. 

She first attended the Royal Marsden Hospital in 1946 for X-ray treatment of an epit!:cli- 
oma near the left angle of the upper lip (Figs. 1 and 2). Further epitheliomata on the ‘ace 
were successfully treated also by X-rays in January 1948, September 1948, and August | "51. 
A lesion on the left calf was excised in 1951 and another from the right shin i in 1953. 

A recurrent and occasionally painful inflammation of the conjunctive has existed s 1ce 
1951 and has been resistant to treatment. 

Since 1948 (Figs. 3 and 4) she has been wearing a cosmetic light screening cream cm- 
pounded by Dr. D. W. Smithers and Mr. J. H. Wood (Chief Pharmacist at the R¢« val 
Marsden Hospital): 


os 


Titanium dioxide oe, 
Magnesium stearate .. 12:5 
Butyl stearate .. ie 12-5 
Menthy] salicylate <a 
Pigment base... ai 2 


Vanishing cream in. 
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Fic. 2.—November 1946, aged 6. 








Fic. 3.—June 1949, aged 9. Fic. 4.—July 1951, aged 11. 
Figs. 2 and 4 are reproduced from Smithers and Wood (1952) by kind permission. 





mment.—This patient’s maternal and paternal grandfathers were brothers and her 
er and father therefore were first cousins. In 1952, Smithers and Wood published 
is of the case under the title ““Xeroderma Pigmentosum. An attempt at cancer prophyl- 
, and she is being shown to demonstrate the continued effectiveness of the cover 
1 compounded by them and now manufactured commercially. I believe the cream 
ntly in use also contains 2% of iso-butyl-para-amino benzoate, but it is my opinion 
ts light screening efficacy is more related to the high powder content (titanium dioxide) 
g as a mechanical barrier to light rather than to the alleged light absorbing properties of 
ther contained compounds. 

1ce she began using her cream only one epithelioma has developed on a cream-protected 
although two others occurred on parts of the body much less exposed to light. 


FERENCE.—SmitHers, D, W., and Woop, J. H. (1952) Lancet, , 945. 
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Dermatomyositis —B. SCHWARTZ, M.D. 


Mrs. I. N., aged 44. 

In November 1956 this patient, who had no previous history of skin disease, was re *rred 
to Dr. Stephen Gold because of the development, following a tooth extraction two .eeks 
previously, of an irritating skin rash over the arms, chest, thighs and hands and some 
puffiness of the face and pains in the legs. 


Past medical history.—A left radical mastectomy with bilateral oophorectomy wa per- 
formed in April 1956 and the sternal and axillary areas were subsequently subjected t: deep 
X-ray therapy. 


On initial examination She was afebrile and showed: (1) Pronounced erythem: with 
some telangiectases symmetrically placed over the chest, thighs and arms with streaky |csions 
over the dorsum of the fingers and telangiectases around the nail folds. (2) Swelling of the 
periorbital tissues. (3) Marked muscular weakness of the limbs and back. 

A diagnosis of dermatomyositis was made and she was admitted to hospital for further 
observation. 


Investigations—Urine: No abnormality. Blood pressure 125/95. 

Blood count: Hb 96% (14:2 grams per 100 ml.); W.B.C. 5,800; P. 63, L. 31, M. 5, 
B. 1%. NoL. E. cells were seen in the peripheral blood. 

Blood urea: 22 mg. per 100 ml. 

Total serum proteins: 7-6 mg. per 100 ml.; albumin 3-3 mg. per 100 ml. Globulin 4-3 mg, 
per 100 ml. 

A muscle biopsy from the right deltoid area showed no significant abnormality. 

Treatment with prednisone 40 mg. daily resulted in rapid improvement in appearance 
and muscular power but there has been some recurrence since the drug was inadvertently 
discontinued. 


Comment.—This adds further to the already growing number of cases where the occurrence 
of dermatomyositis has been associated with malignant disease, the initial lesion here being 
a spheroidal cell carcinoma of the breast. 


Dr. S. Gold: This patient presented a very characteristic picture of an cedematous and red face, 
with linear erythema on the backs of her hands and muscle weakness of her trunk and thighs. Her 
breast was first removed some months ago, followed by a bilateral oophorectomy. Subsequently, 
following some dental treatment, the dermatomyositis developed dramatically. The question of the 
administration of steroids is an interesting one. The use of prednisone has certainly suppressed this 
patient’s symptoms of dermatomyositis in the most satisfactory manner; I understand that there is 
nothing to suggest that the use of steroids would encourage secondary metastases. 


Dr. F. F. Hellier: I should like to ask whether anyone has had experience of transaminase. This 
is an enzyme which occurs in the blood-stream when muscles are damaged and has been estimated 
in cardiac infarction. It gives some indication of the amount of damage to muscle in the heart and 
it is being used at the Mayo Clinic to estimate the activity of the disease process in dermatomyositis. 
It is important to know when this condition is active and when it is burnt out, if one is using steroids, 
as obviously one does not want to go on with them for an unnecessarily long time. 


The following cases were also shown: 
Acro-keratosis Verruciformis.—Dr. ARTHUR ROOK and Dr. DANILO STEVANOVIC. 
? Neuro-fibroma.—Dr. PATRICK HALL-SMITH. 
(1) Necrobiosis Lipoidica, (2) Leuconychia Congenita, (3) Nevus of Ota, (4) Porokera‘osis 
(Mibelli).—Dr. STEPHEN GOLD. 
Benign Mucous Membrane Pemphigoid.—Dr. Louis FoRMAN, 
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Section of Experimental Medicine and 


Therapeutics 
President—Professor C. A. KEELE, M.D., F.R.C.P. 


[February 12, 1957] 


Chemical Causes of Pain and Itch 


PRESIDENT’S ADDRESS 
By Professor C. A. KEELE, M.D., F.R.C.P. 


Pain and itch are unpleasant sensations which are readily distinguished from other 
cutaneous sensations such as touch and temperature, and can usually be distinguished from 
each other, particularly because cutaneous pain leads to reflex withdrawal, and itching 
provokes the desire to scratch. 

Both sensations can be elicited by physical and chemical stimuli and several investigators, 
e.g. Rothman (1941, 1954) and Bishop (1946, 1948), have pointed to numerous factors which 
pain and itch have in common. After leaving the skin the nerve pathway mediating itch 
runs to the spinal cord and accompanies the fibres subserving pain in ascending the antero- 
lateral tracts. Bickford (1937-38) showed that cordotomy abolished both pain and itch, 
but not touch, and he observed similar sensory dissociation in patients with syringomyelia. 
Critchley (1956) has reported that in persons with congenital indifference to painful stimuli 
itching is also absent. 

There is also much evidence, from common experience and from experimental studies, 
showing a close functional relation between pain and itch. Many stimuli to the skin can 
produce itch when the intensity is low and pain when the intensity is high. Bishop (1946) 
applied electrical stimuli to a single pain spot and reported that passage of a weak constant 
current, or repeated weak shocks, produced itch, whereas a stronger stimulus produced pain. 
Hardy et al. (1950) found that prolonged application of heat at an intensity below threshold 
for pain, produced itching. It has therefore been suggested that itch is, in fact, subthreshold 
pain. 
Lewis et al. (1927-29) attributed the itching produced by such physical stimuli to the 
release of histamine or H-substance. However, it is by no means clear that the production 
of itch by low intensity physical stimulation is always chemically mediated, and where such 
stimuli produce itch without obvious vascular changes in the skin it is difficult to exclude 
a direct action on the appropriate nerve receptors. 

Other points of resemblance have been made by Hardy et al. (1952). They have gone 
farther than Lewis in ascribing two qualities to superficial pain, namely pricking and burning, 
and have reported that pricking pain is abolished by ischemia before burning pain. They 
have ilso distinguished pricking and burning types of itch, and suggest that pricking pain and 
itch sre conveyed by fast-conducting nerve fibres and burning pain and itch by slow- 
conc ucting fibres. 

A most important factor influencing the occurrence of pain is hyperalgesia. ‘When tissues 
are ‘amaged the sensitivity of pain nerve endings increases and normally subthreshold 
stim li become painful. Hardy et al. (1950) have distinguished between the primary 
hyp: -algesia of the actually damaged tissues, in which pain threshold is lowered, and the 
surr unding secondary hyperalgesia in which pain threshold is normal but the response to 
a pa nful stimulus is exaggerated. The secondary hyperalgesia corresponds to the spreading 
noc ensor tenderness of Lewis, but Wolff attributes it to changes within the spinal cord 
ind: ed by stimuli from the damaged area. Bickford noted that when itching was induced 
int’ > skin by a gnat bite or by histamine, the area of spontaneous itching was surrounded by 
am ch larger area of itchy skin in which itching was very readily set up by light friction. 
The itchy skin corresponds to the secondary hyperalgesia just referred to and is likewise 
att: outed to activity in the spinal cord. 

» ow although pain and itch have much in common they are in many ways mutually 
exc ‘sive. When pain occurs spontaneous itching is depressed or abolished, provided the 
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pain stimulus is applied within the area of itchy skin. This is the rationale of scratc ing, 
Further, in an area of primary or secondary hyperalgesia neither spontaneous itch nor chy 
skin can be established. 

In certain respects pain and itch are quite distinct from each other. (1) Each has its »wn 
peculiar quality, and has a wide range of intensity from the just perceptible to the comp’ tely 
intolerable, and as Lewis pointed out both may be experienced simultaneously. (2) S: per- 
ficial pain leads to reflex and voluntary evasive movements and itching to scratching n >ve- 
ments. (3) Lewis noted that immersion of skin in water at 40-41° C. alleviated itchin: but 
aggravated burning pain. (4) Morphine, while relieving pain can actually make it  1ing 
worse, whereas the converse is true of the barbiturates. (5) Itch cannot be elicited from skin 
after removal of the epidermis. 

Lewis (1942) was not only convinced that itch and pain are separate phenomena, bui also 
wondered whether superficial and deep pain should not be regarded as different sensat.ons. 
I shall return later to the relation between depth of receptors and type of sensation, i the 
light of our own work on pain-production by chemical agents. 


CHEMICAL FACTORS IN THE PRODUCTION OF PAIN 

The production of pain by chemical factors has been little studied experimentally because 
it is difficult to make repeated applications of the substances under investigation, and to 
obtain accurate measurements of the results. We know of course that surface application of 
strong irritants such as chloroform, acids and alkalis, produces severe and painful dainage 
in the skin and mucous membranes, and that injected solutions of certain drugs, such as 
organic arsenicals and mercurials, and of hypo- or hypertonic solutions will produce pain in 
both skin and deeper structures. Other examples of extrinsic pain-producing materials are 
nettle stings and certain venoms, such as wasp venom, which I shall mention later. 

It is, however, more important to consider the possibility of pain-production by intrinsic 
chemicals, substances derived from living body fluids and tissues. Consider, for example, 
the pain of peptic ulcer. It is natural to suspect that pain in this condition is due to the action 
of the acid gastric juice on the ulcerated surface, and the relief of this pain by administration 
of antacids supports this view. Moreover, Palmer (1926), and Bonney and Pickering 
(1946-48) have reported that administration of HCI at pH of 1-2 produces pain in many 
patients with ulcer, and that when spontaneous ulcer pain occurs the pH of the gastric 
contents is markedly acid. 

To take another illustration—the pain and tenderness in ischemic muscle. MacWilliam 
and Webster (1923) suggested that the pain which develops when muscles are worked under 
ischemic conditions might be due to metabolic products of activity. Lewis et al. (1931) 
developed this view and postulated a “factor P’’ as the stimulus to pain. Factor P is pre- 
sumed to arise from metabolic activities in muscle fibres and to diffuse thence to the extra- 
cellular space where stimulation of pain nerve endings takes place. The steady increase of 
pain during ischemic muscular work is attributed to accumulation of factor P in the tissue 
spaces, and the very rapid relief which follows restoration of the circulation to the speedy 
dispersal of this substance. Lewis did not identify factor P and suggestions by others that 
it is lactic acid or potassium have never been confirmed. 

The chief interest in this type of pain lies in the explanation which it offers for the pain 
which accompanies activity in skeletal and cardiac muscle in the presence of obstructive 
arterial disease. The pain of intermittent claudication in the limbs, and of angina pectoris, 
are both typically provoked by exertion and relieved by rest. With sudden comp'cte 
occlusion of an artery, as in coronary thrombosis, the onset of pain is similarly produ-ed 
but it cannot, of course, be relieved by rest. 

Inflammation is another state in which it has been postulated that pain is provoked by 
chemical agents. Dolor was one of the cardinal features of inflammation mentio ed 
by Celsus, the others being rubor, calor and tumor. Whilst much work has been done on 
the factors which may account for the vasodilatation and increased permeability of he 
inflammatory response, much less attention has been paid to the processes by which ; «in 
arises in this state, though it is commonly said that the pain is due to increased tensio: in 
the inflamed tissues. Now whilst there may certainly be an increased tension in an 
inflamed area this factor cannot directly provide more than a partial explanation since e 
outstanding feature of an inflammatory process is the marked hyperalgesia which it indu °s. 
In inflamed tissues the pain threshold is much reduced and stimuli which are not pai! ul 
in normal tissues may be very painful in the affected region. The hyperalgesic state may ¢€ 
such that even arterial pulsation can produce a severe throbbing pain with each heart b: 

Sometimes an inflamed area is spontaneously painful, that is pain is present with ‘it 
application of an external stimulus, or when the inflamed part is completely at rest. Le is 
(1942) suggested that in such cases the chemical agents which produce hyperalgesia h: ¢ 
reached a sufficiently high concentration to stimulate the pain nerve endings on their ov 2. 
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O.2 of the examples which Lewis gave to support the idea of chemically induced pain 
was .he delayed pain which follows a heat burn. After the intense physical stimulus of 
the |. cat the sharp peak of pain often subsides to zero, and then after 15-60 seconds pain 
retuis, builds up to a moderate intensity within a few minutes, and then slowly subsides 

agai. After this there is no more spontaneous pain but there is frequently hyperalgesia. 

The subsequent hyperalgesia resembles that produced by other forms of injury such as 
occurs after excessive cooling (—15° C.), exposure to ultraviolet light, scratching and 
infective and allergic inflammatory processes. 

Lewis showed that when there was cutaneous hyperalgesia following injury spontaneous 
pain could be aroused either by warming the skin tr 30-35° C. or by occluding the circula- 
tion to the affected part. He suggested that in F .n these cases the spontaneous pain was 
produced by an increased local concentration of metabolites, the raised temperature increas- 
ing their production and the ischemia preventing their removal. However, as pointed 
out by Nathan (1953) occlusion might act by increasing the sensitivity of the pain nerve 
fibres, so that pain could occur without any increase in concentration of pain-producing 
metabolites. 

So far there have been no suggestions as to what these metabolites are. Lewis merely 
said that he did not think histamine was concerned. He found that aqueous extracts of skin 
caused pain on intradermal injection but did not identify the active principle. 


Experimental Work on Pain-producing Substances, 


At the Middlesex Hospital Medical School, with my colleagues Miss Desirée Armstrong, 
Dr. J. B. Jepson and Dr. J. W. Stewart, we have been investigating the possible role of 
intrinsic chemical factors in the production of cutaneous pain with particular reference to 
substances which develop in blood (Armstrong et al., 1957). 

In conjunction with Drs. Dry and Markham (Armstrong ef al., 1953) we first studied 
various methods for producing pain by chemical agents. Lewis had administered histamine 
and other substances by pricking through a drop of solution placed on the skin, but we soon 
found that this mode of application was unsatisfactory since pain was not produced by 
substances which were very active when given in other ways. We also tried intradermal 
injection which was certainly effective with most substances which we tested. However, 
we sometimes observed irregular responses, such that isotonic saline might occasionally be 
painful and normally painful solutions ineffective. Of course, with sufficiently numerous 
injections such irregularities could be taken account of, but our subjects (I was one of them!) 
did not seem to enjoy receiving the large number of injections needed to give statistically 
significant results. Further, it was obviously dangerous to inject inflammatory exudates 
which might be contaminated with bacteria or foreign materials to which the subjects 
might become sensitized. So we developed what was for our purposes a better method, 
in which the substances to be tested are applied to the exposed base of a blister produced 
by cantharidin. 


Blister area.—Cantharidin plaster, 0-3°% and about 1 cm. in diameter, is applied to the 
skin of the forearm for four to six hours in the evening. By the next morning a blister 
has usually developed. The fluid (about 0-2 ml.) is aspirated, the raised epidermis is 
removed and the base of the blister is then available for testing. Dr. J. Boss has shown 
that all but the basal epidermal cells are removed and that the cells of this layer tend to be 
separated from each other though still attached to the basement membrane. The nerve 
fibres which end in the epidermis will be ruptured during blister formation but deeper nerve 
terminals will remain intact. 

The area is bathed in Locke’s solution which does not produce pain. This solution is 
rem: ved at intervals (usually ten minutes) to allow application of the test materials. We 
have found this technique to be very reliable and sensitive, and the effect of a given solution 
is r oroducible during an experimental session lasting one and a half to two hours. The 
sub) ct of course does not know the nature of the applied materials and on some occasions 
the xperimenter has also been kept in ignorance. 

_\2 are aware that the blister base is not a normal tissue and that it might be hypersen- 
siti. to certain agents, but since pain often occurs in already damaged tissues the conditions 
of © ir tests are reasonably relevant. The constancy of response to a given concentration 
of « standard agent is of great value in assessing the rise and fall in activity of labile pain- 
pro ucing fluids such as inflammatory exudates and plasma. Solutions need not be 
ster ized as they are rapidly removed, but we have naturally avoided heavily contaminated 
ma’ rials. 

\ 2: have obtained much useful information from the blister area which has most of 
the .dvantages of an isolated organ preparation combined with the very unusual property 
of -maining attached to the rest of the body. 


480 Proceedings of the Royal Society. of Medicine 20 


I will now describe the effects of various pain-producing agents as tested on the blister ea, 

Acetylcholine (ACh).—When different amounts (in Locke’s solution) are applied tc the 
blister area pain is produced with concentrations from 10-5 g./ml. upwards. The pa 2 is 
commonly immediate in onset, smarting or stinging in character, rapidly reaches a = eak 
and then subsides to zero within 30-60 seconds. The effects of different doses are gre ‘ed, 

Potassium chloride.—Solutions, from 0-1 to 1%, produce pain rather similar to hat 
seen with ACh but the effect comes on a little more slowly and lasts rather longer. 

Tonicity.—Marked deviations from physiologically normal osmotic pressure also pro ‘uce 
pain. With decreasing concentrations of NaCl pain occurs at about 0-3% NaCl and with 
increasing concentrations at about 3% NaCl. 

Acidity.—When acid solutions are applied to the blister area pain is not produced until 
the pH falls to about 3-3-5. 

Histamine.—The part played by histamine in tissue reactions, and claims by Roserithal 
that it is the mediator of cutaneous pain led us to test this substance on the blister aica. 

Briefly, we have found that in concentrations of 10-° g./ml. or higher it can produce 
transient pain (which is sometimes severe with 10-* g./ml. concentration) the pain being 
followed by itching. Itching alone occurred with concentrations from 10-° to 10-7 ¢./ml. 
Whenever there were sensory effects weal and flare were also seen. 

It is difficult to know whether histamine release in skin or other tissues ever produces 
concentrations high enough to cause pain. Certainly, the classical instance of in vivo 
release of histamine, namely the urticarial weal, is accompanied not by pain but by itching. 
However, one cannot exclude the possibility that with more severe tissue damage, high, 
pain-producing concentrations of histamine might be released at first, but in these circum- 
stances other pain-producing agents might also be present. 

Substance in Inflammatory Exudates 

In the course of our earlier work we collected the fluid from the blister into a glass 
tuberculin syringe and in some experiments we reapplied this fluid to the exposed blister 
base, at first regarding this as a control application. However, we were surprised to find 
that on many occasions the blister fluid produced marked and prolonged pain after a latent 
period of 15-45 seconds. On other occasions blister fluid did not produce pain and 
eventually we found that when the application was made within one hour of aspiration the 
fluid was almost invariably painful whereas after one hour it was not. Thus the pain was 
produced by an unstable constituent of blister fluid. 

At first we thought this substance might be 5-hydroxytryptamine (serotonin, 5-HT). 
We therefore tested blood serum which was known to contain 5-hydroxytryptamine and 
found that this produced pain similar to that evoked by blister fluid, plasma being negative 
in these experiments. Platelet extracts also produced pain. By this time we had obtained 
synthetic 5-HT which produced the same type of pain as blister fluid and serum, 5-HT being 
effective in concentrations of 10-* to 10-’ g./ml. and occasionally at 10-® g./ml. 

Now since 5-HT is known to be very active in causing contraction of the isolated rat 
uterus we applied blister fluid to this preparation and observed uterine contractions. 
However, we soon found several respects in which the active substance in blister fluid 
differs from 5-HT. For example, the substance in blister fluid is unstable, but 5-H! is 
stable in this fluid; the action of 5-HT on the rat uterus is antagonized by dihydroergotaniine 
and lysergic acid diethylamide, that of blister fluid is not; and acetone which extracts 5-! iT 
from protein-rich fluids precipitates the activity of blister fluid with the proteins. 

Thus we had found that both serum and blister fluid contained pain-producing age ts, 
that in serum being a stable compound of known structure, namely 5-HT, that in bli-ter 
fluid being an unstable substance of unknown composition. We then found that ‘he 
activity of blister fluid could be preserved by deep-freezing which meant that we cc ild 
keep such fluids until it was convenient to test them. 

We still had to consider the question—why is a blister not painful?—for such is ‘he 
case. To study this point we tested fluid immediately after withdrawal from a blister : 1d 
found that it did not cause either pain or uterine contraction but that after a short w ile 
it did both. Thus the pain-producing, uterus-stimulating activity developed only a er 
collection of the blister fluid into the glass syringe. Blister fluid was inactive in situ, : 1d 
was activated after a few minutes in a glass syringe, the activity reaching a peak after 5 !0 
minutes and then declining. 

We soon found that other inflammatory exudates such as a pleural effusion and j« nt 
fluid from patients with rheumatoid arthritis behaved just like blister fluid (Argent e¢ /., 
1954). Finally we found (Armstrong et a/., 1957) that blood plasma responded in 1 
same way. (Our original negative responses to plasma were due to testing more than | 1¢ 
hour after collection of the blood, when the pain-producing substance had come and go! °.) 

Thus it seems likely that the pain-producing activity of inflammatory exudates is « 1¢ 
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to th ir derivation from plasma in which the fundamental process of activation by glass 
can b. much more conveniently studied. Heparin does not affect this activation of plasma. 
Wher blood is collected into a siliconed syringe, transferred to polythene centrifuge tubes 
conta ning heparin, and spun at 4,000 rev./minute for 15-20 minutes, the upper half of 
the plasma contains no red cells or leucocytes and very few platelets. Such plasma does 
not cause pain or contract the rat uterus (we call it “‘preactive’’ plasma), but when trans- 
ferre: to glass it is activated exactly as described for the exudates. Thus virtually cell- 
free plasma can form a powerful pain-producing substance when brought into contact 
with glass. 

And now for the nature of this substance. Using ultrafiltrates, and aqueous and alcoholic 
extracts of active plasma, we have found that from its physical, chemical and biological 
properties the pain-producing substance (PPS for short) appears to be a polypeptide, 
closely resembling the substance “‘bradykinin” described by Rocha e Silva et al. (1949). 
Bradykinin is made by the action of trypsin or proteolytic snake venom on plasma 
globulins. Plasma PPS resembles bradykinin in that it, or something very similar, can 
be formed by the addition of trypsin to preactive plasma; the proteolytic enzyme of plasma, 
called plasmin or fibrinolysin, acts in the same way. Activation of plasma by contact 
with glass or by addition of trypsin or plasmin, is inhibited by the soya bean trypsin inhibitor. 

All these findings suggest that the fundamental process in the formation of PPS is 
activation of a proteolytic enzyme in plasma. The rapid decay of the substance is pre- 
sumably due to the presence of a peptidase in plasma (Armstrong ef al., 1957). 


Mediators of Pathological Pain 

Next, I shall consider how far these various chemicals can account for pathological pain, 
It seems to me unlikely that there is a single chemical mediator for all types of pain, and 
comparisons with the role of ACh or noradrenaline as transmitters, or of histamine in 
anaphylactic shock, are over-simplifications. 

Nettle stings—Emmelin and Feldberg (1947) showed that nettle stings contain high 
concentrations of ACh and histamine which could certainly produce the initial stinging 
pain. The itching and triple response would of course be due to the histamine. Recently, 
Collier and Chesher (1956) have shown that nettle stings also contain 5-HT in amounts 
which could produce pain of longer duration. It is also intriguing to hear that Brittain 
and Collier (1957) have found an antagonist to 5-HT in dock leaves! 

But even with three pain-producing agents it is still difficult to explain why the pain 
following nettle stings may last for some hours. It seems possible that a proteolytic enzyme 
called solanain, which occurs in nettle stings, might contribute to the picture by forming 
pain-producing polypeptides from plasma and tissue proteins. 

Wasp venom.—Jaques and Schachter (1954) have shown that wasp venom contains, in 
addition to high concentrations of histamine and 5-HT, a pain-producing polypeptide 
named kinin. There is no difficulty here in accounting for both pain and local tissue 
reactions in terms of these substances. 

Among other venoms, bee venom contains much histamine, but no 5-HT, and scorpion 
venom contains enough 5-HT to produce pain (Adam and Weiss, 1956). 

The possible role of the intrinsic pain-producing factors.—This is necessarily speculative 
as there are no technical means of measuring local release of these substances while pain is 
occurring. To me it seems most likely that pain resulting from tissue damage could be due 
to histamine (in high concentration), 5-HT and the plasma PPS, though in the special case 
of peptic ulcer HCI can play a part, and it would be difficult to exclude the contribution 
of released potassium from damaged cells. 

Histamine would be liberated from damaged mast cells, and perhaps 5-HT as well, but 
rele\se of the latter could arise in another way. Trauma damages capillary endothelium 
whi-h then becomes sticky. Leucocytes and platelets adhere to the damaged endothelium, 
the platelets disintegrate and release 5-HT in high local concentration. If blood escapes 
intc the tissues release of 5-HT from platelets would also occur. The work of Beloff and 
Pet: rs (1945) shows that tissue damage releases an active proteolytic enzyme in sk: and if 
suc’ an enzyme acted on plasma it could form the pain-producing polypeptide. Tissue 
cell. also contain an activator of the proteolytic system of plasma. 

| is interesting to note that histamine, 5-HT and the plasma PPS form a mixture almost 
ide tical with that found in wasp venom. It is as if such an unholy trinity had been evolved 
by Nature as the most reliable recipe for pain! 

part from the production of actual pain by these chemical agents it is probable that 
al! hree can also produce hyperalgesia. Another factor which increases the sensitivity of 
the pain endings is ischemia of the nerve fibres, so in an area of tissue damage with 
acc »mpanying cedema there are several influences tending to cause pain. 

he hyperalgesia of inflammation underlies the pain associated with many conditions. 
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The pain of peptic ulcer is determined not only by acid, but even more by the sensi 
of the inflamed ulcer (Kinsella, 1953; Smith, 1955); migraine is due to stimulatio 
distension of temporal periarterial nerve endings made hypersensitive by plasma PPS (Os 4 
et al., 1955); toothache is due to increased tension in an inflamed pulp. Finally, I v 
like to suggest that the pain of coronary occlusion is due not only to Lewis’ factor | 
also to the 5-HT and PPS which will be liberated in the acute inflammatory process. 
at the same time the pain nerve endings will be rendered hyperalgesic as the resu 
ischemia of the nerves. 


CHEMICAL PRODUCTION OF ITCH 

The first substance one thinks of in this connexion is histamine. When Lewis an 
colleagues were studying the cutaneous vascular actions of histamine they naturally noted 
the itching which it produces when pricked into the skin. When the release of hista:nine 
or H-substance was postulated as a feature of the response to mild tissue injury or to 
cutaneous allergic reactions of the urticarial type, the argument was supported by the 
occurrence of itching in these states. Lewis also noted the itching associated with the 
triple response provoked by introduction of morphine into the skin and itching has been 
recorded with other histamine liberators such as tubocurarine, compound 48/80, and 
certain diamidines used in the treatment of trypanosomiasis. 

In urticaria itching is a regular occurrence, and it is significant that it is most marked 
before or during the early phase of development of the weal. This shows that the sensory 
effect is not due to mechanical distension of the skin. In dermographia histamine relcase 
is usually unaccompanied by itching. These differences have been attributed by Broadbent 
(1953, 1955) to differences in the site of liberation of histamine. In urticaria the release of 
histamine is just beneath or partly in the epidermis, which leads to itching, whereas in 
dermographia the release occurs deeper in the dermis away from the superficial itch 
receptors. The deeper nerve endings contain pain receptors which, as already described, 
are stimulated by high concentrations of histamine. In Lewis’ experiments histamine was 
introduced by pricking through a drop of solution on the surface of the skin. This explains 
why he recorded itching only, without pain, whereas other investigators have reported that 
intradermal injection of histamine does produce pain. In our own studies on the blister 
base histamine probably produces itching by acting on the epidermal receptors in the intact 
skin surrounding the exposed area, whereas pain results from higher concentrations acting 
on the receptors in the dermis. 

A well-known extrinsic source of itch is “itch powder” or cowhage which consists of 
the very fine sharp-pointed spicules or trichomes which cover the seed pods of the leguminous 
plant Mucuna pruriens. This plant was first brought to England by Hans Sloane when he 
returned from the West Indies in 1688, and in the eighteenth century cowhage, taken in 
honey or treacle, was used in the treatment of roundworms. When rubbed into the skin 
the powder produces marked itch, both burning and pricking in character and becoming 
painful at times. Itching can occur without much evidence of cutaneous vasodilatation, 
but often there is erythema and sometimes weal and flare. The itching is not a mechanical 
effect due to pricking since previously boiled spicules are not effective. 

Broadbent (1953) showed that an extract of cowhage contained very little histamine, 
but experiments on the cat’s blood pressure, the guinea-pig ileum and on human siin 
suggested that the active principle was a histamine liberator. Subsequently Bowden e/ al. 
(1954) found that cowhage also contained 5-HT in amounts which, from our experie!'ce, 
could account for the pain which sometimes accompanies its application. 

However, more recent studies by Shelley and Arthur (1955) have shown that cowh : 
contains a proteolytic enzyme, which they call mucunain. When this was administered 
intradermal injection it produced itching within 30 seconds. They have also used a sin 
technique for making what appears to be an intra-epidermal injection. By insertin 
single cowhage spicule almost parallel to the skin surface they produced itching wi! 
15-30 seconds without erythema or urticaria. The discovery of one pruritogenic proteii 
naturally raised the question whether other proteolytic enzymes acted similarly. Art 
and Shelley (1955) have shown that intra-epidermal or intradermal administration of b 
plant proteinases, such as papain, and animal proteinases, such as trypsin, chymotry| 
and plasmin, can produce itching which from its speed of onset is not due to histam 
release. Other types of enzymes were inactive. 

— work suggests that within the body two main groups of substances could give ' 
to itching. 

(1) Histamine, liberated by injury, drugs or an antigen-antibody reaction in the skin 

(2) Proteolytic enzymes, liberated as the result of cellular injury. It is not known whet 
these enzymes act directly on nerve endings or whether they liberate polypeptides ir 
manner similar to that described for the pain-producing substance of plasma, Proteol) 
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enzym: s can of course release histamine from tissues, but Shelley and Arthur’s work seems 
tome 0 show that they probably cause itch in some other way. We have observed that 
in add.tion to their pruritogenic action when applied superficially to the skin, mucunain 
and tr.osin also produce pain when applied to the deeper nerve endings exposed in the 
blister base. 

Ano:her aspect of chemical production of itch is the possibility of central itch. So far 
as | ari: aware the production of itch by the action of chemical agents on the central nervous 
system has not been clearly demonstrated in man, However, experiments on cats and dogs 
have snown that the application of certain drugs to the brain provokes marked scratching. 
Koenizstein (1948) showed that intracisternal injections of morphine, eserine, pilocarpine 
or ACh were very active in the cat, and Feldberg and Sherwood (1954) have found that 
intraventricular administration of diisopropylfluorophosphonate (DFP) and _ eserine 
produces signs of intense itching in the same species. 

This experimental work in animals raises the possibility that certain types of itching 
in man might be of central origin, particularly in those instances where itching is wide- 
spread and where there are initially no abnormal manifestations in the skin. In the case 
of morphine, pruritus might be produced by histamine liberation in the skin or by a central 
action as suggested by the work of Koenigstein. However, it does not seem likely that 
histamine would be the cause of itching unless there was accompanying vasodilatation 
and wealing, since Arthur and Shelley (1955) found that after intra-epidermal administra- 
tion of histamine itching never occurred without these other signs. The relief of itching 
by antihistamine drugs is, of course, no proof that the cause of itching is histamine release, 
since these drugs have well-recognized central nervous actions of a depressant nature. 

The generalized pruritus of obstructive jaundice, Hodgkin’s disease, chronic nephritis or 
diabetes cannot be explained in terms of any known chemical agent, nor indeed is it known 
whether the itching is due to a peripheral or a central nervous action. In the case of obstruc- 
tive jaundice, the fact that bile salts are weak histamine releasers appears to be irrelevant, 
since Sherlock (1955) has shown that there is no constant relation between itching and the 
blood cholic acid level, and the itching is not aggravated by intravenous injection of bile 
salts. Some other, as yet unknown, factor must be involved. 

With regard to the itching of skin diseases there is one condition for which one can 
confidently offer an explanation. I refer to urticaria, in which Lewis’ original view that 
this was the typical lesion of histamine release has been amply confirmed by subsequent 
work. Antihistamines can prevent not only the itching, but the development of the flare 
and weal. It is more difficult to point to definite single factors to explain the itching of 
such conditions as eczema, atopic dermatitis and lichen planus. Histamine could, of 
course, be involved, so could proteolytic enzymes from the damaged cells, but there is no 
clear way of determining what part these (or other factors) play in any given case. It would 
certainly be worth while to study the effects of inhibitors of proteolytic enzymes, for example, 
the soya bean trypsin inhibitor, on the itching of superficial inflammatory conditions of 
the skin. 

And now to return to the relation between pain and itch. First, something must be said 
about the histology of the nerve endings in the skin. Weddell and his colleagues at Oxford 
(Weddell et al., 1955) have shown that nerve fibres end in naked axoplasmic filaments in 
the epidermis, and at various levels in the dermis. It was formerly thought that free, 
unencapsulated nerve endings were concerned only with pain, but Weddell’s recent demon- 
strations that all forms of cutaneous sensation can be felt in skin which does not possess 
specia!ized encapsulated endings, shows that some of the free nerve endings must be involved 
in the perception of temperature and touch as well as pain. 

Our own work on chemical production of pain and that of others on itch, can be readily 
linked with a distribution of free nerve endings in epidermis and different levels in the 
dermi:. Jt seems to me very likely that the intra-epidermal nerve endings are concerned 
only \ ith itch and the dermal endings only with pain. 

The receptors for itch must therefore be situated on the axoplasmic filaments running 
betwe n, but not into, the cells of the epidermis, penetrating as far as the stratum granu- 
losun These receptors can be stimulated by histamine and proteolytic enzymes, but not 
by ot! er substances such as potassium or 5-HT. They can also be activated by mechanical, 
therm :1 and electrical stimuli at intensities below those which cause pain, though there 
may '« chemical mediation in these cases. Light contact can certainly stimulate them in 
itthy kin. When the epidermis is removed itching can no longer be elicited, because the 
appre oriate receptors have gone. Since the occurrence of itching is related to the so-called 
pain »ots on the skin, and since nerve fibres conveying itch run up the anterolateral tracts 
of th spinal cord, it is assumed that the itch fibres, though independent of pain fibres, 
purst : the same anatomical pathway. The only differences are at the very periphery, and 
presu nably also in the central nervous system where the pathways end. 
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With these assumptions it is easy to explain how itch can be felt at all intensities frc 1 the 
just detectable to the intolerable, without any element of pain. One can also explai. how 
pain can be felt even at the lowest intensities without any trace of itch, and how it is quite 
possible to distinguish both sensations occurring simultaneously. These facts are nuch 
more difficult to explain on the assumption that itch is subthreshold pain (Bishop, 948), 
It is, of course, true that a painful stimulus can abolish itching but this would se:; 
be due to a central suppression rather than a peripheral modification of nervous acti 

Lewis was tempted to regard superficial and deep pain as distinct sensations and ou 
shows that the quality of pain may differ even at different levels in the dermis. ( 
blister base the typical immediate smarting pain produced by ACh is different in chi -acter 
from the delayed duller pain of 5-HT and PPS. The difference in time of onset sugges:s that 
ACh acts on nerve endings right on the surface of the exposed base and that 5-H* and 
PPS act on deeper nerve endings to which they take time to penetrate. Incidentally, the 
action of KCl in producing a sensation of warmth shows that receptors other than itch 
and pain can be chemically activated. 

We have not ourselves studied subcutaneous or deeper pain receptors but they probably 
also show selective sensitivity to chemical and physical stimuli and the pain produced is 
certainly of a different quality from that evoked in superficial structures. 


SUMMARY 
I suggest that there are at different depths in the skin, nerve endings which can be 
differentially stimulated by chemical and physical agents to give rise to different qualities 
of sensation. The most superficial, the intra-epidermal endings, are concerned with itch, 
some of the superficial dermal endings with smarting pain (the type of pain which most 
closely resembles itch in character), and some of the deeper dermal endings with a “duller” 
type of pain. The nerve fibres coming from the epidermis and different layers of the dermis 
are distinct from each other but they all run together in peripheral nerve and spina! cord 
to end presumably in anatomically distinct regions in the brain. This hypothesis suggests 
that a suitable anatomical substratum exists for the functional activities which | have 
discussed. 
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DISCUSSION ON THE MODERN OUTLOOK IN THE MANAGEMENT 
OF PULMONARY TUBERCULOSIS 


Dr. K. Neville Irvine: 
BCG Vaccination 


From my angle the modern outlook in the management of any preventable disease is its 
prevention. We have all read of the ravages of smallpox before vaccination; in the 
twenty-four years that I have been in general practice I have myself seen diphtheria 
practically wiped out by APT; I hope that I may live to see pulmonary tuberculosis 
similarly reduced to a rare condition by preventive measures. 

The ideal method of eradicating tuberculosis is to remove all sources of infection; this 
is the line taken by our veterinary colleagues in producing tuberculin-negative herds. 
Unfortunately this is a slow and difficult procedure if you cannot slaughter infectious 
cases. In the meantime much may be done by protective measures for the uninfected. 
Better standards of living, less overcrowding and education in hygiene are matters with 
which we general practitioners deal daily; there is little fresh to discuss here. 

In 1949 a new preventive measure was introduced into this country. Under the control 
of the Ministry of Health, BCG vaccine was released to approved vaccinators for use on 
especially exposed persons—nurses, medical students, and the contacts of known cases of 
tuberculosis; it did not enter the realm of general practice. But in 1953 it was released 
for the mass vaccination of one age-group of the entire population—the 13-year-olds. 
To-day the family doctor is having rapidly to read up a subject about which he was never 
taught as a student, so that he can answer the searching questions of anxious parents. 
It is for this reason that I am confining myself to this one aspect of the prevention of 
tuberculosis. 

When we consider that about every five-hundredth person we meet in a bus is an unknown 
infectious case of tuberculosis, it is clear that our chances of becoming infected are great. 
Ninety-nine times out of a hundred our first encounter with the tubercle bacillus results 
only in a subclinical infection—thanks to our natural resistance. This subclinical infection 
stimulates the body to produce an acquired resistance in addition to our natural resistance, 
so that we are better protected from future outside infection; we have, however, no 
guarantee that our own subclinical infection may not develop into clinical disease later. 
In short, the first invasion with the tubercle bacillus is a boon if it does not produce 
progressive primary disease or a later endogenous spread. 

This is the whole object of deliberately giving a person a primary infection with BCG. 
BCG was a bovine tubercle bacillus fifty years ago, but it has long since been rendered 
non-pathogenic. Introduced as a live vaccine into the skin it multiplies for six weeks 
and then regresses. Being non-pathogenic, it does not produce progressive primary 
disexse or a later endogenous spread—but it does produce acquired resistance to any 
subsequent virulent infection. 

I BCG we have a valuable preventive weapon—if it is safe and effective. So far one 
cas’ of lupus of the vaccination site, which rapidly responded to treatment, is the only 
mis dventure reported in this country (Davies, 1955). In the world literature there are 
4c: ses that have died as the result of BCG vaccination (Irvine, 1957); this is deplorable, 
but ‘t must be remembered that a total of about 145 million BCG vaccinations have now 
bee carried out in the world, which gives a mortality rate of one in 36 million. Between 
194 > and 1949 in England and Wales alone there were 43 deaths from smallpox vaccination 
(Re :istrar-General, 1949). 

| 1e First (Progress) Report of the Medical Research Council Trial of BCG (1956) gives 
the answer to the question of its efficacy; it shows that 4 out of 5 of the vaccinated were 
pre ected. This was in a group unexposed to known tuberculosis. In an epidemic of 
tut rculosis in a girls’ school in Denmark where the exposure was heavy, 95% of the 
vac inated were protected (Hyge, 1947). 
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If then we accept that BCG vaccine is reasonably safe and that the protection it prod. es— 
though not so complete as with smallpox vaccination or diphtheria inoculation—is ‘ orth 
while, why do we not advocate that everyone should be vaccinated? The reason is ‘hat, 
unlike antidiphtheria inoculation, you cannot give BCG to susceptible and immune _like, 
BCG vaccination in the uninfected person is like smallpox vaccination in slow m< ‘ion; 
if BCG is given to someone who has already been infected, the result is very diff. rent, 
An angry reaction begins within a few hours and may reach its height in two days: the 
site of vaccination rapidly breaks down and the BCG is ejected by the body defences in 
a profuse purulent discharge. This is known as Koch’s phenomenon. 


It is wise therefore to differentiate between the infected and uninfected before ving 
BCG vaccine; fortunately there is a test which will do this—the tuberculin test. Arvyone 
who has been infected with the tubercle bacillus becomes allergic to tuberculin, usually 
within six weeks. All that is necessary is to apply tuberculin to the skin; if no reaction 
occurs by the third day he may safely be vaccinated. 


There are several methods of applying tuberculin. You may inject it diluted beiween 
the layers of the skin (the Mantoux test), scratch it into the skin (the Pirquet test), apply it 
to the skin under plaster (Moro and jelly tests), or prick it into the skin with needles (the 
Heaf multiple-puncture test). I shall confine myself to this last and newest test, because 
in this I think we have the most practical of all the tuberculin tests from the general 
practitioner’s point of view. Let me say at the outset that its main disadvantage is the 
cost of the Heaf apparatus with which it is given.!_ This carries six needles drawn up behind 
an end-plate in which there are six holes; on firing the gun the needles stab through the 
holes in the end-plate to project a set distance. It is sterilized by dipping the end-plate 
into a shallow tray of spirit and igniting it. 


The test is performed by cleaning the skin of the forearm with acetone and placing on 
it a drop of special tuberculin? (PPD 2 mg./ml. in 50% glycerol with 0-5% phenol); this 
solution is both stable and difficult to contaminate. The drop of tuberculin is spread by 
the end-plate of the Heaf apparatus into a half-inch circle: the skin of the forearm is drawn 
taut with the left hand: the end-plate is held firmly in the centre of the tuberculin and the 
gun fired. No skill is required as the apparatus is mechanically adjusted to perform the 
same six punctures to the same depth each time (Heaf, 1951). 


The test should not be read before the third day and some workers claim that it is reliable 
even when read as late as the seventh (Townsend and Macdonald, 1955). As with all 
tuberculin tests, skill is required to read the weaker results. It should be remembered 
that in most negative reactions the six punctures will still be clearly visible; they may even 
be surrounded by a ring of erythema and bear a tiny crust in the centre. This should 
cause no confusion as the criterion of the minimal positive reaction is palpable induration 
around at least four of the punctures. Usually the positive reaction is more definite than 
this and the six punctures will have coalesced to form a ring or a plaque of induration. 
If in doubt, call the result negative and retest if possible. 


I have discussed this test in some detail because, though it is too new to have reached 
most textbooks, it is rapidly becoming popular. As a result you may one day be aske« to 
read the result of this test in a 13-year-old kept away from school by illness. Moreover 
for those of us who can afford this apparatus, a foolproof tuberculin test that is applica le 
both to the infant and the adult is of great interest. 


If a general practitioner is prepared to do a tuberculin test on his patients, should he “ot 
be given access to BCG vaccine so that he can vaccinate the negative reactors in his practi 2? 
Before answering this question I think I should make it clear that BCG vaccination is 
nothing like as simple as antidiphtheria inoculation. To begin with it is a live vacc xe 
which should not be used more than fourteen days after manufacture: it comes frm 
Copenhagen and has to be ordered at least two weeks in advance: it deteriorates if t 
kept in a refrigerator, is damaged by heat and killed by exposure to sunlight; it can c: .- 
tain no preservative and so any ampoule must be used within a short time of openi 2. 
The dose is one-tenth of a millilitre, so for accuracy a special long syringe is generally us 
The BCG issued by the Ministry has to be injected intracutaneously which requires a spe: ‘J 
quarter-inch needle with a short bevel and a skill in a technique that few of us were tau: t 
in our student days; if the injection is accidentally given subcutaneously, a local absc 5s 
the size of a cherry is likely to appear six weeks later. The healthy infant that would e¢ 
the first care of every family doctor is the greatest BCG headache of all; not only is a bat 5 


1Obtainable from Messrs. Allen & Hanburys Ltd., Bethnal Green, London, E.2, or fr 
Messrs. H. G. East & Co., 37a, Oxford Rd., Cowley, Oxford. 


2Obtainable as “Protoderm” from Messrs. Allen & Hanburys Ltd., Bethnal Green, London, F 
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skin .xtremely thin and tough, but it is in this age-group that glandular abscesses follow 
the r.ost perfect vaccinations with distressing frequency. 

I ‘cel, therefore, that our generation of general practitioners would be wise to leave 
BCG vaccination at the moment to specially trained vaccinators. As the number of 
approved vaccinators is not great—they are mostly chest physicians or school medical 
officers—they cannot be expected to take on any great extension of BCG vaccination. 
This is limiting wider use of the vaccine. The solution which I would advocate is that no 
medical student should in future reach qualification without having had practical training 
in tuberculin testing and BCG vaccination. Those of our generation who are keen on 
preventive medicine could also be given practical training in a short postgraduate course. 
By this means it should soon become possible for the Ministry to release BCG vaccine to 
the family doctor for use alongside his other preventive inoculations. 

Meanwhile we must be prepared to give advice to the mother of the 13-year-old. Before 
vaccination he will be given an initial tuberculin test: what is the significance of a positive 
reaction? Ina healthy boy this probably only means that he has had a subclinical infection 
at some time, but this is only a probability; the best way to be sure is to take a chest X-ray. 
A marked positive reaction is a warning to keep an eye on the boy for some time; the 
M.R.C. found four times more cases of tuberculosis developing later in fierce reactors than 
in mild. The fierce reactions are uncomfortable; a dressing of antihistamine ointment 
is useful. 

Next, the negative reactor will be vaccinated with BCG. If a reaction occurs at the site 
of vaccination in the first week, refer him back to the vaccinator. Little should normally 
be visible for two weeks when a painless papule appears; this increases to a maximum at 
six weeks. The average papule measures 10 mm. across; it should not normally exceed 
20 mm. Three-quarters of these papules will break down to an ulcer and discharge pus. 
The average diameter of the ulcer is 5 mm.; it should not normally exceed 10 mm. If a 
dressing has to be applied to protect the clothing, it should allow as much air to the ulcer 
as possible; do not occlude it with a plaster dressing or smother it with penicillin ointment. 
If he wants to go swimming, there is a waterproof rubber sleeve on the market! that he can 
pull over the dressing. If instead of a papule, an abscess the size of a cherry develops, it 
should be aspirated—not incised; the best plan is to refer it back to the vaccinator. 


After the sixth week the vaccination reaction should begin to regress and ulcers should 
be healed by the tenth week. Large or indolent ulcers may be helped by exposure to 
sunlight, dusting with PAS or dressing with a special “BCG Reaction Ointment”.* A pain- 
less enlargement of the regional lymph glands normally occurs in 3% of all vaccinations 
about the sixth week and may last for several weeks; the mother should be reassured and 
no action taken. Sometimes, however, three to twelve months after vaccination the glands 
break down to form a cold abscess. This harmless but distressing complication occurs 
in about 0-5°% of infants vaccinated; it is fortunately uncommon in school children. It 
should be treated by repeated aspiration and replacement of the pus with streptomycin— 
never by simple incision, or a troublesome sinus may result. There is evidence to suggest 
that any injection given in the same arm within six months of BCG may precipitate a 
glandular abscess; for this reason it is wise always to give BCG in the right arm thus leaving 
the traditional left arm free for other inoculations. 

With the possible exception of the very rare complication of lupus, all complications 
of 3CG always heal in the end—even if they have been wrongly treated. You may with 
complete confidence continue to reassure both yourself and the anxious mother. 


Some six to twelve weeks after vaccination the tuberculin test is repeated; this time it 
should be positive, showing that infection with BCG has taken place and the vaccination 
ha: been effective. This change from negative to positive is called “‘conversion” and 
thi: post-vaccination test is called the “conversion test”. For school children in the 
O: ‘ord Region, the conversion rate to a Heaf test is 99-2%; similar findings have been 
re; orted in other parts of the country and there is much discussion about whether conversion 
tes'ing will be necessary in the future. 

\t intervals vaccinated persons may be followed up with further tuberculin tests to 
se that the vaccination is still effective; if the tuberculin test returns again to negative— 
a >rocess known as “‘reversion’’—the person should be revaccinated. It is impracticable 
to go to these lengths with unexposed school children, but it is important that the full 
pt cedure should be carried out on those who are in continual contact with tuberculosis. 


Made by Messrs. Kleinerts, 91, New Bond Street, London, W.1. 


Glaxo Laboratories make a BCG Reaction Ointment (L.C.C. formula) containing in each gram 
h jrocortisone acetate 10 mg. dihydro-streptomycin 5,000 units and isonicotinic acid hydrazide 50 mg. 
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It has been my part to discuss the most modern addition to the methods of prey Ating 
pulmonary tuberculosis—BCG vaccination; I am anxious that I should not gi. > the 
impression that I consider it to be the whole answer to the problem. It is but one ‘nore 
weapon in our armament against tuberculosis—though, I submit, a most effective one, 
I would offer just one word of caution when discussing our “new” vaccine with Eur’ pean 
colleagues; Scandinavia has been using it for thirty years and France for thirty-six. 
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Sir Geoffrey Marshall: 
Chemotherapy 

This is a good time for us as clinicians to take stock of our methods of dealing with 
patients suffering from tuberculosis. The situation has been changing fundamentally as a 
result of the introduction of effective chemotherapy. Many more patients are being treated in 
their own homes, and beds in sanatoria are standing empty; whereas only a few years ago 
there were long lists of patients awaiting admission. The number of new cases notified 
annually in England and Wales has fallen only slightly, from 50,000 before the war to 
about 40,000 now; but the death-rate is only one-third of what it was in 1938. This is 
heartening, but 8,000 deaths per annum from tuberculosis, most of them preventible, should 
not give us an excuse for complacence. The pattern of mortality has changed. Prior to 
the war the highest mortality was in young women; now the bulk of the deaths are in elderly 
men—those in the sixties and seventies, many of whom have been hit hard by the social 
changes of the Welfare State. 


The fall of the gross mortality must be attributed largely to earlier diagnosis by the 
widespread use of radiography and to more effective treatment, in the form of chemo- 
therapy which followed the advent of streptomycin in 1948. 

Now let us consider how we should deal with various types of case, remembering that 
management of the patient, his dependants and contacts can never be satisfactory unless 
a large measure of the responsibility is kept in the hands of the general practitioner. 
Early diagnosis has been achieved in a great many cases by Mass Radiography. It is a 
procedure we should encourage, not least for men over 50 years of age. We can reassure 
the public who have been unduly alarmed by propaganda on the dangers of excessive 
radiation. There is no assessable risk to the subjects of chest radiography. 


The Minimal Lesion 

When X-ray films show normal lung fields apart from the presence of one or two discrete 
rounded opacities of not more than one centimetre in diameter, these are commonly ca!'ed 
minimal lesions, and not infrequently these cases are kept under observation by periodical 
radiography, without treatment. Usually there is no sputum and no indication of toxemia. 
The X-ray appearance may improve or it may remain unaltered for a year or more. ‘ut 
at any time you may find a sudden change for the worse. Moreover if swabs from ‘he 
larynx or juice from the stomach are taken when the lesions are first seen, and if these 
materials are cultured for ten weeks, tubercle bacilli will be found in about one-fifth of «he 
cases. I believe that we should treat all these patients by chemotherapy as soon as 1¢ 
lesions are found. The drugs penetrate the lesion and eliminate the tubercle bacilli mst 
effectively when the lesions are only a few weeks old. Moreover early treatment wo: !d 
prevent the development of bronchial stenosis, with permanent structural damage to ‘ 1¢ 
lungs. 


Pleural Effusion 

The contemporary treatment for this is chemotherapy and early and thorough aspiratic 3. 
If fluid recurs it is usual to inject streptomycin into the pleural cavity after each aspirati: 
Chemotherapy should be continued for twelve months at least in cases of minimal lesi 1 
and pleural effusion. Regular review with radiography should be maintained for seve: | 
years. 
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Ir more advanced cases the main lesions are likely to be considerable areas of infiltration 
in te lungs, together with segmental atelectasis which is characterized by wedge-shaped 
or |. wear shadows in the lung fields. The presence of tuberculous cavities may be detectable 
only by tomography. 

Ir all cases chemotherapy is an essential part of the treatment, and rest is necessary 
for « variable period of weeks or months. Whether treatment is to be carried out at home 
or in an institution will depend on individual circumstances. In all cases chemotherapy 
should be begun at home while awaiting admission to hospital. If the sputum is positive 
and there are children in the house, the patient should go to hospital. If the presence of 
a pleural effusion, or of cavitation in the lungs calls for constant observation or strict bed 
rest, hospital is the place for it. The mother and housewife will never rest with an easy 
mind in her own home, and she should go away until active disease has been arrested. 
Other patients may do very well at home, but precautions must be taken against spreading 
infection. There must be no visits by those susceptible to infection, and effective steps 
must be taken to sterilize sheets, pillow-cases and handkerchiefs. 


With regard to the chemotherapy we have three effective drugs, any two of which may 
be given simultaneously. These drugs are streptomycin, PAS and Isoniazid. There are 
others, but they are too toxic for consideration here. It is usual to begin treatment with 
streptomycin by injection and one of the other two drugs by mouth. We must not give one 
drug by itself as this leads to the development of resistant strains of tubercle bacilli, with 
consequent danger to the patient and to the public. On the other hand there is little to 
be said for the administration of all three drugs at the same time. Give two at a time and 
give them in effective doses. For an adult we give intramuscular injections of streptomycin 
sulphate, 1 gram once a day on five to seven days a week. PAS is given by mouth on 
six days a week, 14 to 20 grams daily in divided doses; and Isoniazid is given by mouth 
in tablets of 100 mg. two or three times a day on six days a week. 


As intramuscular injections are inconvenient when a patient resumes active life, we usually 
continue treatment with PAS and Isoniazid at that stage, and maintain chemotherapy for 
twelve months in the first instance, with shorter repeat courses at intervals thereafter. 


In patients who are acutely ill, and in those who are intolerant of the drugs, great benefit 
is to be derived—as has been shown by Dr. L. E. Houghton—from giving preparations of 
the cortisone group together with the anti-tuberculous drugs. 


REFERENCE 
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Sir Clement Price Thomas: 
Modern Surgical Treatment 

| shall deal with my subject mainly from the point of view of the general principles guiding 
the form of treatment to be advised, and to indicate, by a consideration of cases treated, the 
reasons for such decisions. 

Surgically speaking, after the beneficial general effects of drug therapy are accepted, the 
most important factor is the effect of the drugs on the bronchial disease; the healing of 
the disease in the bronchi produces one of two results, either the opening of the bronchi 
by the decrease in the thickness of the diseased bronchial mucosa leading to a decrease in 
the size of the cavity, and in favourable cases, its closure, or it leads to stenosis of the 
bro: chi; this latter resulting from the fibrosis following up the healing of the disease, and 
the subsequent contraction of the fibrous tissue. Stenosis will only occur when the 
tub: rculous process has involved the musculofibrous wall of the bronchus. These processes 
I be‘ieve to be the main factors in either the healing or blocking of tuberculous cavities. 
Wh: n stenosis affects the larger bronchi such as the lobar or main bronchi, mechanical 
pro lems ensue which are not strictly related to the tuberculous disease. One other factor 

ting from the healing of tuberculous bronchial disease is that resection of the lung 
mes a safer procedure in that the line of section of the bronchus will then be through 
hy tissue. 

iere is a tendency to consider resection and relaxation operations as competitive pro- 
res, instead of considering them as being complementary. As I shall show later, as 

- gad differentiation, resection should be reserved for tuberculous lesions which are 

r non-cavitated or have been converted from open lesions to closed lesions or, at 
. into lesions which have ceased shedding tubercle bacilli, as judged by direct smears 
ultures; on the other hand, open cavitated lesions, with a positive sputum, still are 
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best treated by thoracoplasty, if the cavity be in such a position that closure ca. be 
anticipated. 


The practical politics of the issue are as have been indicated by my colleagues. All 
patients, after a satisfactory diagnosis has been made on all three grounds, clinical, r dio- 
logical and bacteriological (including the sensitivity of the organisms to the available d: igs), 
should be started on chemotherapy, using always two of the available drugs, never 0: , in 
order to prevent the emergency of insensitive strains of bacilli. It is usual to use str -pto- 
mycin as one of them at the outset. The length of treatment will depend on many fac ‘ors: 
the extent and severity of the disease, the persistence or otherwise of a positive spi tum, 
the closure or blocking of the cavities; but, generally speaking, treatment should be cont ued 
for as long as there is steady even progress, on clinical, radiological and bac:crio- 
logical grounds. No patient, who has a positive sputum at the outset of the disease, s!: ould 
be submitted to resection before he has had at least three months’ medical treatment. and 
in those with cavitation, a minimum of six months’ pre-operative treatment is safer. 


Admittedly other factors arise which may modify the above course, but it shouid be 
quite fully realized that to modify such a curriculum is to increase the potential risk to the 
patient. 

The tables list a series of cases submitted to resection for pulmonary tuberculosis and 
personally operated upon. 


TABLE I TABLE II 
Total No. of cases... -. 366 Deaths 
Total deaths. . - av" 28 (7:65%) —" early 6 (11°3°%) 
Farly .. .. .. 18(49% Cavitation I 53 84 Iate 2 
Late eee ee 10TH) Cavitation =— 493 oS fang 
Solid 131 24 carly 0 


late 2 
Cav. Sol. 22 0 

Cavitation I means that open cavitation was 
present at the time of operation. 

Cavitation II indicates that a cavity was 
present when the patient first came under 
observation, but was closed at the time of 
operation. 

Solid is self-explanatory. 

Cay. sol. indicates a solid lesion showing 
evidence of cavitation. 


Table I shows the number of cases with the early and late mortality. It is noteworthy 
that there has been only one early death in the last three years and that from coronary 
thrombosis. 


From Tables II and III, it will be seen that all of the 18 early deaths, with the one 
exception already referred to who had a solid lesion, occurred in patients who had open 
cavitated disease at the time of operation. By early death is meant those patients «ho 
died whilst in hospital, who were, in fact, never fit enough to leave. Some died quite some 
time post-operatively from some complication of the operation, most commonly bronchial 
fistula with a complicating empyema and spread of the disease. 


As would be expected, the highest mortality accompanies the more complicated fort 
the disease, empyema and stenosis with underlying open cavitated disease. Interest’) 
enough, destroyed lungs have a lower operative mortality than the former two, and ‘hi 
I believe to be due to the fact that in quite an appreciable number of this latter group 
tuberculous disease has burnt itself out. In other words, the patient has conquerec 
tuberculous infection at the expense of gross anatomical destruction. 


If the whole group of patients with cavitated disease be alone considered, 85 in a! 
patients died in hospital, a mortality rate of 20%. 


This high mortality rate was, without doubt, due to operating on patients with 
cavitated disease and a positive sputum at a time when the necessity for prolonged >re- 
operative chemotherapy in such cases was not properly appreciated. I believe that the 
time-duration of such treatment, with adequate daily dosage, is of more significance ‘1an 
the total quantitative dosage. There can be no question that the whole success of sur: ‘cal 
intervention, especially resection, depends on adequate and effective pre-oper: ive 
treatment. 
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TABLE III 


Deaths 
»sis Total No. 22 : (18-18%) 
thout cav. 15 


ith cav. 7 {a 4 (S7-1%) 


TABLE V 


Lobectomy. Total No... ee 
Deaths. Total No. .. a ae 
Early és .. 2 (186%) 
Late .. : = i.e 
Deaths 


mp yema Total No. 28 


Vithout cav. 20 


early : (66%) 
late 
early ; 


Cavitation I 


—_ * on late 1 


] 3 176% i —_' 
— : ( » Solid late 2 


Cav. sol. 


vith cav. 8 Cavitation II 


‘royed lung 17 


: ly 0 
Empyema Rta 


Stenosis 


TABLE VI 


Pneumonectomy. Total No. .. 65 

Deaths. Total No 14 
12(18-46%) 
2 


TABLE IV 
Segmental Resections. Total No. 194 
Deaths Total No. 


- ~~ a 
Early .. a2 - -- 4 (206%) Early .. 
Late .. it ~~ . = Late .. os oe os 
Deaths 


24 éarty 2 (12:5%) 
“\late 0 


Deaths 


carly 2 (28:57) Cavitation I 


early 0 Cavitation II 
late 2 Solid 
Cav. sol. 


Empyema 


Cavitation I 7 
Cavitation II 61 


Solid 100 
Cav. sol. 14 


Empyema 10 


early 4 (36:3%) 
late 1 

early 3 (20%) 
late 0 

early 3 (17-6%) 
late 1 


ay ‘ (10%) 
lat 


ae 1 (50%) 
late Destroyed 


Stenosis 
Stenosis 2 


In a certain number of patients, cavity closure and sputum conversion do not occur 
even with prolonged treatment, due commonly to drug resistance of the organisms; then 
again adequate treatment cannot be given owing to the patient’s sensitivity to the drugs— 
in one case, the patient developed agranulocytosis. In any case, whatever the cause of 
failure, in such cases, if there is a reasonable chance of cavity closure, thoracoplasty is far 
and away the safer procedure. If the cavity, however, is in such a place as to preclude 
reasonable expectation of closure, for example in the basic segments of the lower lobe 
or in the middle lobe, then the risk may have to be undertaken but the risk should be 
clearly recognized. 

It will be agreed that the aim in view is the cure of the patient’s disease with as little 
- is possible, and the choice of treatment lies in the accurate assessment of these two 
actors. 

Tables IV, V and VI list the types of operative intervention and demonstrate the same 
poin's relative to open cavitated disease, and that the mortality is greater in proportion 
to the extent of the intervention. 


Tie end-results of resection cannot yet be accurately assessed. It will be seen that 
ther: are 10 late deaths, this giving a mortality of 28% in the 348 who survive after leaving 
hosp tal, and of these, about two-thirds die of a disease other than tuberculosis. The end- 
resu's are difficult to report owing to the short time available since resection became 
gene al (with four exceptions, the longest survival is eight years); and also to the inadequate 
follc v-up at the time of reporting. At the time of writing, however, of those followed 
up : out 3% are classified as being poor, about 84% as good, and about 13% as fair. 
I fe reasonably certain that in the latter two groups, the majority of those considered 
fair, in due course, will eventually merge into those considered to be good. 

I uggest that the conclusions to be drawn from the foregoing experience are that resection 
of : e lung for tuberculosis can be rendered a safer procedure, provided adequate and 
effe. ive chemotherapy is carried out before operation is undertaken, and that more than 
pro ably it will be attended by good long-term results. 
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DISCUSSION ON ANURIA IN MEDICAL CONDITIONS 


Dr. M. D. Milne: 

Anuria, which is strictly defined as complete failure of urine formation, is rare. Complete 
anuria is much more likely in surgical conditions associated with obstruction of both ureters 
or of the ureter of a single kidney. The term “‘anuria” is, however, often inaccurately 
applied to conditions associated with severe oliguria in which the daily urine volume is 
insufficient to maintain normal kidney function and preserve biochemical homeostasis. 
A better and more accurate term is “‘acute oliguric renal failure”’. 

The daily urinary volume (v) is related to the mean urinary concentration and the total 
amount of solute excreted daily. Urinary concentration is dependent on the fluid intake 
and on the amount of water loss by extra-renal channels, e.g. the stools, sweat, and expired 
air. Solute excretion is mainly influenced by the diet, being high with a salty and high- 
protein diet and low with a diet containing little salt and protein. Normally, the following 
mathematical relationship holds (Fig. 1): 
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IG. 1.—Relationship between urinary concentration and urine volume for (a) electrolyte-free 
an | protein-free diet (200 m.osmoles/day). (6) Low protein diet (700 m.osmoles/day). (c) Good 
nc mal diet (1,200 m.osmoles/day). (d) High protein diet (1,700 m.osmoles/day). The urine 
vo ume is dependent on the amount of solute excretion as well as on the concentration of the urine. 
W :h low solute excretion satisfactory renal function is compatible with moderate oliguria. Urinary 
ce centration is best expressed in m.osmoles/l., but may also be expressed in grams/1. and as 
ur 1ary specific gravity. Equivalents between these values are only approximate. 
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CcxvVvV=s 
where c is the mean urinary concentration in m.osmoles/ml., v is the urine volum: in 
ml./day, and s is the solute required to be excreted in m.osmoles/day. In clinical prac ice 
urinary concentration is measured by determination of specific gravity rather than ‘he 
more accurate but more difficult method of estimation of urinary osmolarity. Approxin ate 
equivalent values are given in the abscissa of Fig. 1. 

If a patient is receiving a protein and electrolyte free diet, e.g. in parenteral feeding \ ith 
5% glucose, the amount of solute excreted is entirely derived from the metabolic breakd« wn 
of body protein and may be less than 300 m.osmoles/day. Should the patient be dehydr: ted 
from vomiting or diarrhcea, a concentrated urine of an osmolarity greater than 1 m.osmole, inl. 
may be excreted. In such circumstances the daily urine volume would be only 300 ml./cay, 
but there would be no renal failure and no increase of blood urea or non-protein nitroyen. 
This type of oliguria is physiological and obviously should not be classed as acute renal 
failure. 

Acute oliguric renal failure is always associated with uremia which steadily deteriorates 
unless diuresis occurs or the patient is treated by dialysis methods, e.g. the artificial kidney. 
In contrast, in chronic renal failure with polyuria, the degree of uremia may remain 
unchanged for many months or even years. Acute renal failure may occur in patients 
with previously normal kidneys or in patients with preceding renal disease. The prognosis 
is obviously worse in the latter group, since at best, renal function can only be restored 
to its original impaired state. Differential diagnosis in patients seen for the first time in 
acute renal failure may be difficult. The single most useful feature is that the patients with 
an acute exacerbation of previous chronic uremia have a normochromic anemia due to 
long-standing renal disease. The two most important causes of oliguria in chronic uremia 
are salt depletion or an acute exacerbation of chronic pyelonephritis. Severe salt deple- 
tion is particularly liable to occur in uremic patients from vomiting or diarrheea. If salt 
depletion occurs in normal subjects the kidneys will compensate by secretion of a salt-free 
urine due to increased aldosterone production. This cannot occur in uremic patients as 
the renal tubules can no longer retain sodium efficiently, and continued salt loss occurs both 
in gastro-intestinal fluids and in the urine. Recognition of these two causes is of great 
importance since effective therapy by saline infusions or by antibiotics may lead to rapid 
improvement. If, however, these two factors can be excluded, the prognosis of an acute 
exacerbation of chronic uremia is extremely grave since it is usually due to almost complete 
destruction of existing glomerular function by the previous renal disease. 

The most important cause of acute renal failure in previously healthy patients is renal 
ischemia. Classification is best based on the anatomical site of underlying disease: 

(a) Obstruction of the main renal arteries. 

(b) Obstruction of renal veins. 

(c) Obstruction of smaller renal arteries or of the afferent glomerular arterioles. 

(d) Glomerular lesions. 

(e) Acute renal circulatory failure. 

(f) Acute tubular necrosis. 

(g) Renal cortical necrosis. 

(h) Proximal tubular necrosis. 

(i) Renal papillary necrosis. 

(j) Obstructive lesions of the ureters. 

Obstruction of the main renal arteries.—This may occur as a result of embolus, thrombos's, 
or a dissecting aneurysm of the abdominal aorta involving the origins of the renal arteric;, 
and is obviously more liable to occur in a patient with a single kidney. The commone 
cause of pathology at this site is, however, diagnostic aortography. This is a potentia! y 
dangerous investigation and should only be performed if the information obtained w 
be of direct value to the patient. Anuria may result from renal artery thrombos ., 
intimal stripping by injection of contrast media directly into the aortic wall (Gaylis a: 
Laws, 1956), or from acute tubular necrosis from local high concentration of diodon 
Miller et al. (1954) report 4 cases all of whom recovered, and Alwall et al. (1955) descri! 2 
8 cases with 2 deaths. I have recently seen 3 cases of which 1 died. The use of t! > 
Seldinger technique (1953) avoids the danger of intimal stripping but anuria may st 
occur from the other two causes. The technique is especially dangerous if only a sing - 
kidney is present. 

Obstruction of the main renal veins.—This will cause anuria if the obstruction is complet: 
Renal vein thrombosis may or may not be associated with thrombosis of the inferior ven 
cava (Harrison et al., 1956). Primary renal vein thrombosis is especially liable to occt 
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as a complication of acute gastro-enteritis in the first few months of life. Renal vein 
throm).osis in adults is more usually secondary to chronic renal disease with gross reduction 
of ren..l blood flow and is especially likely to occur in cases of secondary renal amyloidosis 
(Vilk, 1940; Harrison ef al., 1956). This type of anuria is also more liable to occur in 
patienis with only a single kidney. 

Obsiruction of the smaller renal arteries—The smaller renal arteries may be involved 
in polyarteritis nodosa, the kidneys being the organs most commonly affected. The 
uremia usually terminates in an oliguric phase. Polyarteritis should be suspected if there 
is evidence of arteritis elsewhere and if there is rapid deterioration of renal function in 
patients in whom the blood pressure is normal or only slightly increased. Usually chronic 
renal failure without rise of blood pressure is only slowly progressive but cases of poly- 
arteritis are exceptional, and there is rapid renal functional and structural damage. In 
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Fic. 2.—Section of glomerulus in a case of polyarteritis nodosa with severe and fatal oliguria. 
There is widespread necrotizing arteriolitis of the afferent glomerular arterioles. Hamalum and 


eosin. 142. 


some cases the afferent glomerular arterioles are especially involved (Fig. 2), but necrotizing 
arteriolitis in this location may also occur in other types of renal disease, e.g. acute 
glomerulonephritis or malignant hypertension. Treatment with cortisone will often prevent 
further activity elsewhere, but unfortunately has little if any beneficial effect on the renal 
lesion. An accurate post-mortem diagnosis is often more difficult after cortisone therapy. 


Glmerular lesions—In a small proportion of cases of acute glomerular nephritis the 
oliguria may be severe enough to cause acute renal failure. Many cases show complete 
anuria and the prognosis is worse than in the more common acute tubular necrosis. The 
diagr osis is made by finding other signs of acute nephritis such as oedema and hypertension. 
Severe oliguria and rapidly progressive uremia may occur in the subacute stage of 
glom -rulonephritis, and is not uncommon in the nephropathy of Henoch-Sch6nlein purpura, 

ite renal circulatory failure and acute tubular necrosis.—This type of oliguria is 
dary to conditions involving hemorrhage and shock and is therefore more common 
stetric or surgical practice than in medical cases. In acute renal circulatory failure 
is occurs when the circulatory insufficiency is effectively treated, but in acute tubular 
- sis oliguria persists for a varying period up to two or three weeks. Since there is 
' srmanent glomerular change the prognosis is good and there are no sequele if the 
it survives. In purely medical practice, common causes are coronary thrombosis, 
)-intestinal hemorrhage, incompatible blood transfusion, acute hemolysis as in black- 
- fever, and circulatory collapse from overdosage with ganglionic blocking drugs. 
nal cortical necrosis affects both glomeruli and tubules. About 80% of cases of renal 
{ cal necrosis occur in association with concealed accidental hemorrhage of pregnancy. 
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The remaining cases may occur either in children or adults and have usually been assoc ated 
with episodes of severe vomiting or diarrhoea or with septicemia or bacteremia. Com@lete 
cortical necrosis is obviously inevitably fatal, but in less severe cases with only partial nec ‘osis 
the patient may recover. There is, however, some permanent reduction of renal fun:tion 
owing to patchy destruction of glomeruli. 

Proximal tubular necrosis follows ingestion of nephrotoxic drugs and poisons, e.g, 
mercuric chloride, potassium bichromate, chlorates, carbon tetrachloride, and large « oses 
of sulphonamide drugs. There is widespread necrosis of proximal tubular cells without 
rupture of the basal membrane. The course and prognosis is similar to that of «cute 
tubular necrosis. 

Renal papillary necrosis.—In this condition there is necrosis of some or all of the *enal 
papilla (Fig. 3). About two-thirds of cases occur in diabetic patients with secondary 


Fic. 3.—Section of renal papilla i in a case of necrotizing papillitis with severe and fatal oliguria. 
There is complete necrosis of almost the whole papilla. A hemorrhagic area separates the area 
of necrosis from living kidney tissue. Hamalum and eosin. x6. 


pyelonephritis. The oliguria usually follows an acute exacerbation of urinary infection 
with severe dysuria, pyrexia and hematuria. There may be renal colic due to fragments 
of necrosed papilla being passed down the ureters. 

Ureteric obstruction.—This is a surgical variety of acute uremia but may closely simulate 
the medical conditions already described. Anuria is usually complete and is obviously 
more likely to occur if there is a single kidney. 

Conservative management by a protein and electrolyte-free but high caloric diet together 
with fluid restriction is the basis of treatment in all cases of acute renal failure. B'ood 
urea, and serum potassium and bicarbonate should be determined each day. Treatiment 
should be supplemented by dialysis, preferably by the artificial kidney, if any of the following 
signs of failure of conservative measures are found: 

(a) Serum potassium above 8 mEq./1. 

(6) Serum bicarbonate below 10 mEq./1. 

(c) Electrocardiographic evidence of progressive hyperkalemia, acidotic breat! ing, 

deepening stupor, or uremic twitching or hyperexcitability. 
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Dr. A. M. Joekes: 

The importance of the recognition of the presence or onset of acute renal failure 
stressed. The recognition is made both earlier and more certainly by observing the vo 
and quality of the urine passed than from biochemical changes in the blood. Oli; 
was defined as a urine volume less than 700 ml./twenty-four hours. In the presen 
severe renal failure the specific gravity will lie between 1008 and 1014. With good : 
function a twenty-four-hour urine volume of 700 ml. or less will result in a specific gr? 
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of 101; or higher. In the absence of glycosuria or heavy proteinuria a specific gravity 
exceed'ng 1018 can be accepted as evidence of good renal function. Spurious low specific 
gravity oliguria may be met with under circumstances in which a low nitrogen intake is 
mainteined and sodium chloride retention by the kidney is occurring. As a working rule 
it may be taken that the urine in a low specific gravity oliguria with severe renal damage 
will always contain considerable amounts of sodium and chloride and that their absence 
implies a physiological response by the kidney. 

Among several illustrative cases of acute tubular necrosis complicating medical conditions, 
were included four occurring during the course of non-fatal hepatic disturbances in which 
no surgical intervention had occurred in the immediate past; in all 4 patients the acute 
renal failure ran the typical course of an acute tubular necrosis with recovery. 

The only illustrative case which is here recorded is that of a young man of 21 in whom 
an acute tubular necrosis followed a severe hypotensive episode after a large pulmonary 


embolus. 


History.—Male, aged 21. 

Admitted to hospital 18.8.56 with a short history of cold, some pain in the left lower chest and 
blood-flecked sputum. On admission, an afebrile, healthy-looking boy. B.P. 110/65 with the only 
physical signs being some diminished movement of the left chest. 

The following day he became febrile and the next day a small left-sided pleural effusion was 
discovered which contained a straw-coloured fluid. Mantoux 1/10,000 positive, W.B.C. 9,000, 
ES.R. 86 mm. in the first hour. 21.8.56: Episode of pain in the right chest. 22.8.56: Small 
R pleural effusion. 

eo diagnosis—pulmonary tuberculosis and treatment started with streptomycin and 
isoniazid. 

1.9.56: After swinging legs over the side of the bed suddenly collapsed and was found pulseless 
and unconscious at 7 a.m. Some two hours later intravenous infusion containing noradrenaline 
was started with rapid improvement in the general condition. B.P. which had previously slowly 
risen to 75/55 rose to 104/75. Noradrenaline drip was maintained for the following twenty-four 
hours, the B.P. at times still dropping as low as 85/60. 

From the time of the sudden collapse, the patient was severely oliguric for four days. On the 
fifth, the urine volume started to increase and the urine volume reached one litre in the twenty-four 
hours on the seventh day. The blood urea, urine volume and body-weight are shown in Fig. 1. 
The course of the renal failure was typical of an acute tubular necrosis. 
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The pulmonary condition prior to the hypotensive episode was, in retrospect, typical of nm: ‘tiple 
pulmonary emboli, with a massive one occurring on 1.9.56. The radiological appearances f the 
lungs were characteristic and slight oedema of the ankle and calf tenderness were present on *.9.56, 
ECG showed very severe acute right ventricular strain at this time. 

During the first three days after the massive pulmonary embolus on 1.9.56, the patient wa: /airly 
severely overhydrated and on 4.9.56 the patient weighed 10 kg. more than his normal weig!:. At 
this time, he was overbreathing quite out of proportion to his chemical acidosis; this was as..umed 
to be consistent with the hyperpnoea typically seen with pulmonary embolus. In view of the severe 
overhydration and the absence of a marked rise in serum potassium, the patient was left with: t any 
fluid administration for twenty-four hours in the hope that he would lose water via the lung: This 
was most strikingly successful, the weight falling from 80 to 75 kg. in thirty-six hours, with :arked 
improvement in his general condition. From then he was managed on intravenous alimen ation, 
with 40% glucose and insulin (1 unit to 4 grams glucose) added to the drip. During the early 
diuretic phase, sodium and potassium loss in the urine was replaced intravenously. 

The recovery was complicated by a severe penicillin skin rash, but renal function sieadily 
improved, and he returned to full work three months after the initial illness. 


Dr. E. M. Darmady: 
The Renal Changes in Anuria Following Medical Conditions 


Anuria follows a very large number of etiological factors, but more frequently shock, 
disturbances of the electrolyte water balance, intravascular hemolysis or combinations of 
all these factors. It is fortunate that the pathological changes in the kidney are similar, 
even to the extent that it is not possible to determine from the microscopical examinations 
the nature of the etiological agent. This syndrome is known as acute tubular necrosis, 
and I propose to confine my remarks entirely to this condition. 

This report is based on the examination of 53 kidneys obtained from post-mortem, and 
sent to us by many colleagues to whom we are grateful. In addition, we have examined 
five that have followed a specific nephrotoxin. Oliver, MacDowell and Tracey (1951) 
and Dible (1953) have already shown that the pathological changes differ from those seen 
in acute tubular necrosis, but as we have examined so few cases following nephrotoxins 
we do not propose to discuss them here. 

All the kidneys have been examined both by microdissection and histological means. 
We have arranged them according to the duration and stage of their illness, and in order 
that the pathological changes can be correlated with the urinary output. Four phases 
are usually recognized: (1) Onset; (2) Anuric or oliguric; (3) Diuretic; (4) Late diuretic; 
and we propose to describe our findings in each phase: 


(1) Onset phase.—In the onset phase, there is no anatomical defect in the nephron, 
although the glomerulus is often engorged with blood. Histological preparations using 
standard staining methods seldom suggest there are changes in the tubules, but by micro- 
dissection many nephrons show focal areas of epithelial disorganization, and loss of trans- 
lucency. This is by no means widespread, and may be localized to a specific nephron. 
Staining for alkaline phosphatase confirms the early changes in the proximal tubules, for 
in many areas alkaline phosphatase is absent. At this stage the proximal tubules are most 
affected, although many nephrons may show little or no change. This is of import#nce, 
and will be referred to later. 


(2) Anuric and oliguric phase-——The changes of the onset phase gradually merge into 
the findings of this stage. Transparent casts start to appear in the lower end of the pro» mal 
tubule, and later in the loops of Henle. By microdissection the focal epithelial chang’: in 
the proximal tubule become more marked, and there is shrinkage of the epithelium so at 
the lumen is now apparent. Once again many nephrons may be considered normal, alth: igh 
the volume of urine passed in life may be small. The epithelium soon starts to regene ‘te, 
and heaping of the cells may be observed. In some areas, necrosis of the cells ma. be 
apparent, and the lower part of the nephron may be dilated even though casts are not pre: ot. 

About the fourth to sixth day after onset, the distal tubule begins to show widesp’ ad 
epithelial degeneration, while casts of all types start to appear in the lower part o! he 
nephron affecting the loops of Henle, and the distal and collecting tubules. The lu en 
is dilated since the epithelium is shrunken and flattened. At the same time, rupture in 
the wall of the tubule appear and are found in all parts of the nephron. These prob: ly 
correspond to tubulo-venous and tubulo-interstitial ruptures described by Dunn, Gille ‘¢ 
and Niven (1941), and Bywaters and Dible (1942). 

The ruptures in the interstitial tissue are accompanied by a brisk lymphocytic react: }, 
particularly where the protein-like material had leaked into the tissues. The appearanc 
casts seen by microdissection are interesting in that they often affect the same nephr 1. 
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The cists seem to take up the shape of the lumen and epithelium arrangement, and are 
frequeatly multiple. At the same time the tubule is not dilated either at the site of the 
cast 0° above the cast, unless the tubule wall has ruptured. The presence of casts and the 
outstending damage to the distal tubules at this stage of the disease has given rise to the 
misnomer “lower nephron nephrosis”. As it is at this stage the untreated case usually 
dies carly pathologists were obviously impressed by the extent of the lesion of the lower 
nephron (Lucke, 1946). 


(3) Diuretic phase-—No hard and fast rules can be laid down as to the changes found in 
the early diuretic phase, for the histologist cannot from histological grounds alone predict 
whether at the time of death or biopsy, the patient was in anuria or diuresis. However, 
in general, evidence of regeneration is apparent in all parts of the nephron. The epithelium 
of the proximal tubule is usually shrunken and flattened, and by histological standards 
now begins to show a more regular pattern, whilst nuclei show mitotic divisions. As the 
period of time after the onset lengthens, so the repair of the nephron continues, starting 
from the proximal tubule downwards. Indeed, not only does the epitheliun: recover, but 
the casts, particularly in the collecting tubules show polymorphic nuclear leucocytic and 
macrophage infiltration. 


DISCUSSION 


Although the sequence of renal changes is well recognized, there are these points in 
the understanding of the syndrome that require further elucidation. First, interstitial 
edema that may be found particularly in the early anuric phase, or in the early diuretic 
phase. Second, the random distribution of the lesions, and third, the mechanism of the 
anuria. 

As regards the first, Dible (1953) has suggested that the interstitial edema which is often 
found in the boundary zone may result in “relative functional bar’’ to the passage of the 
filtrate, and this may maintain the anuria or oliguria, and at the same time it has often been 
suggested that there is a rise in intra-renal pressure. From microdissection studies, there is 
no evidence to confirm this, for the tubules show no evidence of collapse or dilatation 
higher in the nephron which would result from such an obstruction. Indeed, de Wardener 
(1955), who measured the intra-renal pressure following experimental acute tubular 
necrosis, found that the pressure was unaltered. For this reason, together with the 
fact that the interstitial cedema is not found constantly, we suggest that this view is 
untenable. 

With regard to the second point, both histological and microdissection studies confirm 
the random distribution of the lesions. Indeed many nephrons may show little or no 
damage, whilst others are so damaged by rupture of the wall and cast formation that it 
is unlikely that they could have ever recovered function. Conversely, the lesions, even 
though not seriously disturbing the epithelium pattern, do not appear sufficient to prevent 
complete urinary function. In other renal conditions, epithelium disarrangement of the 
same severity has not been associated in life with oliguria. Furthermore, it is clear that 
in the early stages of the disease the tubular damage is not sufficient to prevent the passage 
of the filtrate. This makes us believe that the cause of the anuria cannot be directly attributed 
to the lesions of the tubules, but rather to the function of the glomerulus. 

On the third point, it is possible that the findings following the anuria of the homo- 
transplanted kidney may shed light on the mechanism of the anuria in this syndrome. 
Following homotransplantation of the kidney in dogs, urine is usually secreted for about 
four to six days after transplantation. At about this time there is an abrupt cessation of 
urine flow. Examination of the nephron at this time shows the glomerular neck to be 
narrowed and devoid of epithelium, but as these changes are also found before the cessation 
of urine flow, it is clearly not directly responsible for the anuria (Darmady, Dempster and 
Stra: ack, 1955). Injection of indian ink in the renal circulation at the time of the anuria 
shou; the glomeruli to be engorged with blood. Furthermore, cortisone treatment assists 
in pr venting the changes in the glomerular neck, but it does not prevent the onset of anuria, 
and <idneys examined at this stage show a similar overfilling of the glomeruli. This 
sugg sts to us that the blood flow through the glomerulus is stagnant or sluggish, and 
that -he tone of the glomerular tuft has been lost. The congestion of the glomerulus in 
the « nset phase of acute tubular necrosis has led us to believe that the mechanism of the 
anur a is similar, and that the cause should be sought in the glomerulus. 

Fi vally, it is often noted in the recovery or diuretic phase, there may be considerable excess 
urin. ry potassium. In primary aldosteronism, of which we have had the opportunity of 


cxan ining 5 cases, vacuolation of the epthelium, particularly of the proximal tubule, is 
seen Similar changes can also be found in some cases in the diuretic phase, which suggests 
that -he potassium depletion may be a significant factor. 
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SUMMARY 
(1) The renal changes in acute tubular necrosis in cases have been traced through the nr ‘ural 
history of the syndrome, by both microdissection and histological preparations. 
(2) The random distribution of the lesions is stressed. 
(3) The role of glomerulus in producing anuria is discussed. 
(4) The presence of vacuolation in the tubular epithelium of patients dying in the diuretic »hase 
is analogous to the changes found in 5 cases of primary aldosteronism. 


My thanks are due to Miss F. Stranack who has painstakingly prepared so many tissi -s for 
examination, and to the Medical Research Council for an expenses grant, which has made thi- work 
possible. I am also grateful to my many colleagues, who have provided the material on which 
these observations have been based. 
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[February 26, 1957] 


DISCUSSION ON THE PHARMACOLOGICAL AND MEDICAL 
ASPECTS OF SMOKING 


Professor J. H. Burn (Department of Pharmacology, Oxford University): The Pharmacology 
of Smoking 

Amounts of nicotine received in smoking.—The observation that nicotine stimulates 
sympathetic ganglia is now an old one, and most people remember that the stimulant 
action passes over to a paralysing action when nicotine is applied. In the amounts which 
normally reach man, however, it is a ganglionic stimulant. I would like to begin my 
remarks with a consideration of this very point. How much nicotine does a man smoking 
a cigarette take in? There have been some surprising estimates, which seem to me too 
high. Thus Haag and Larson (1944) have concluded that cigarette smokers who inhale 
retain about 3 mg. nicotine from each cigarette, while those who do not inhale retain 0-35 mg. 
Now observations made in my own department by Ling and Wynn Parry (1949) suggested 
that the amounts were much smaller. They set up a long glass U-tube each arm of which 
was 50 cm. long and of internal diameter 1 cm. The U-tube was immersed in running cold 
water. To one side of the U-tube a holder was attached in which a cigarette coul:! be 
fixed, and the other side was attached to a 50 ml. flask which was in turn attached to a ‘Iter 
pump which applied weak suction. A T-piece near the pump could be opened or cl:sed 
so as to allow suction to draw air through the cigarette at intervals similar to those used 
by a smoker in smoking a cigarette. Usually 5 cigarettes were “smoked” in succession, 
and the nicotine condensed in the U-tube and in the flask was then collected and estim: ted. 
The deposit was dissolved in weak acid, made alkaline and extracted with ether. [he 
ether extract was allowed to dry and the nicotine was taken up in 1% tartaric acid. It was 
then estimated on the blood pressure of a spinal cat. Results were obtained by Lir: in 
1935 and by Wynn Parry in 1948. They showed that the amount of nicotine enteriny the 
mouth during the smoking of one cigarette, which contains 1 gram tobacco, is bet. en 
0-6 mg. and 1-0 mg. The cigarettes used were the brands commonly smoked in Bri «in, 
including Players, Gold Flake and State Express. 

This result gains confirmation from observations published by Burn et al. (1945 on 
the antidiuretic action of nicotine. Thus one subject who drank 1 litre of warm w ter 
and measured its rate of excretion by emptying his bladder at 15 min. intervals, smc ed 
one cigarette, inhaling deeply, 45 min. after drinking the water. This caused inhibi on 
of the diuresis for over one hour, the interval between the maximum rate of excre 0n 
before and after smoking being 105 min. On another occasion he repeated the ext ‘tl- 
ment, but instead of smoking a cigarette, he received an injection of 1 mg. nicotine « ‘id 
tartrate, corresponding to 0-33 mg. nicotine calculated as base. This produced a lo: ef 
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inhibition of diuresis, the interval between the maximum rate of excretion before and 
after receiving the injection being 150 min. This, and a similar result in a second subject, 
suggested that the amount of nicotine reaching the blood when a subject inhales deeply 
is about 0-3 mg. per cigarette, and probably only one-third of the amount entering the 
mouth. Thus the figures given for the amounts of nicotine in the smoke of cigarettes by 
Haag and Larson (1944) and by Wolman (1953) do not apply to cigarettes obtained in Britain. 
Our lower results may be due to the use of the biological method for estimating nicotine, 
which ignores related substances which are without physiological action. 


Heart-rate and blood pressure.—That smoking raises the heart-rate and the blood pressure 
is generally agreed. The rise in heart-rate is to be expected from the stimulation of the 
stellate ganglia by the nicotine. This would lead to a discharge of impulses along the 
cardio-accelerator nerves. The rise in blood pressure is also to be expected from the 
stimulation of the sympathetic ganglia, and, like the rise in heart-rate it may also be due in 
part to a release of adrenaline and noradrenaline from the adrenal medulla. In normal 
subjects the rise of blood pressure was found by Roth et al. (1944) to be about 10 to 20 mm., 
but it was found to be greater in patients with hypertension (Roth, 1954). In 16 patients 
whose average blood pressure was 170/117, the average increase caused was 38 mm. 
systolic and 23 mm. diastolic; 2 cigarettes were smoked in both series. 


Peripheral vasoconstriction.—The rise of blood pressure is due, in the main, to vaso- 
constriction and the vasoconstriction is prominent in the vessels of the skin. Lampson 
(1935) used a plethysmographic method of measuring the rate of blood flow through the 
hand, and observed a striking fall in the blood flow when the subject smoked and inhaled 
acigarette. The hand was in water at 32° C., and the flow per 100 ml. of hand fell from 
19 to 4 ml. per min. 

Other observers have recorded changes in skin temperature. Among these have been 
Barker (1931), Wright (1933), Wright and Moffatt (1934), Maddock ef al. (1936) and 
Roth (1951). An example of the observations made showed a fall in the surface tempera- 
ture at the finger tips from 32°5°C. to 25-8°C., the temperature returning to 32-4° C. 
about 35 min. after the end of smoking. 

The explanation of these effects which would naturally be put forward is that the nicotine 
stimulated the ganglia of the sympathetic chain and so caused the vasoconstriction. It is, 
however, not certain that the action of the nicotine is only or mainly on the sympathetic 
chain. In the first place, observations on the perfused vessels of an isolated organ indicate 
that nicotine has a peripheral constrictor action in addition to its ordinary ganglionic 
action. This effect was first demonstrated with small doses (5 yg.) of nicotine by Haimovici 
and Pick (1946) in the perfused vessels of the frog. My colleague Kottegoda (1953a) 
observed a similar effect in the perfused rabbit ear and saw that it was abolished by 
hexamethonium. This seemed to indicate that nicotine was not acting directly on the 
vessels, but on some ganglion-like structure, though none was known in the tissues of 
the ear. Kottegoda also showed that the effect of nicotine was reversed when the vessels 
were perfused with a solution containing priscol. Now, in the presence of priscol, the 
constrictor action of adrenaline is reversed to a dilator action, and so it appeared that the 
constriction caused by nicotine might be due to the release of adrenaline, because the 
constrictor effect of nicotine was reversed in the presence of priscol. Finally, Ginzel and 
Kottezoda (1953) made observations on the isolated ears of rabbits in which the sympathetic 
fibres had degenerated. They removed the superior cervical ganglion and the stellate 
ganglion on one side, and three weeks later they tested such denervated ears. The action 
of nicotine was unaltered. In small amounts, e.g. 5 yg., it caused a vasoconstriction which 
was | locked by hexamethonium, and which was reversed to a vasodilator action in the 
prese ce of priscol. 

The mechanism of the effect of nicotine is obscure. The effect is clearly independent 
of th postganglionic sympathetic fibres. Perhaps there is chromaffin tissue surrounding 
the s:,all vessels of the ear; this tissue, which is present in various parts of the body, con- 
tains 1oradrenaline with a small amount of adrenaline. The action of nicotine may be to 
telea: > these amines. 


Th se observations may very well have an importance for human skin, particularly in 
disea es such as thrombo-angiitis obliterans and Raynaud’s disease. It appears to be 
estat ished that smoking may bring on the ulcers and the gangrene which is characteristic 
of th ombo-angiitis obliterans, and that the condition heals when smoking stops. McDevitt 
and Vright (1955) quote several cases where the disease was sufficiently severe that an 
amp tation of a limb was required, and where a connexion with smoking was established 
by . recurrence of attacks when smoking was resumed. One was of a middle-aged 
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physician who had thrombo-angiitis for five years. He had three severe attacks. each 
associated with the resumption of smoking. 


Another was a patient in the New York Hospital who first had active thrombo-a :igiitis 
in 1940. In 1941 he stopped smoking and his symptoms were arrested until 1949 when 
he started to smoke again. Within three months gangrene of three toes developed. Once 
more after abstinence from smoking and with other therapy the disease became quicscent, 


In the spring of 1954 he started to smoke cigarettes with a filter tip and this again made 
the disease active. 


Evidence that in this disease the effect of nicotine is peripheral and independent of 
sympathetic innervation has been obtained by various observers (Silbert, 1935). Smoking 
aggravates the thrombo-angiitic process in limbs in which the sympathetic fibres have 
degenerated as a result of sympathectomy. The vasospasm of Raynaud’s disease is also 
brought on in some patients as a result of smoking one or two cigarettes. 


The coronary circulation.—Perhaps the most serious suspicion regarding nicotine concerns 
its effect on the coronary circulation. The direct action of nicotine on the vessels is to 
dilate them, but it has been shown beyond reasonable doubt that nicotine stimulates the 
supra-optic nucleus and causes a discharge of vasopressin from the posterior lobe of the 
pituitary gland. This discharge has been demonstrated by its antidiuretic action (Burn 
et al., 1945). Now vasopressin causes constriction of the coronary vessels, and the question 
at issue is whether the amounts of vasopressin discharged during smoking are sufficient 
to reduce coronary flow. It has been shown that the coronary flow in the dog heart is 


reduced by about 14% when the amount of vasopressin in the blood is not more than 
20 milli-units per litre. 


There is no direct evidence yet available. However, Burn and Singh Grewal (1951) 
have recovered 95 milli-units vasopressin from the urine of one subject who smoked 
two cigarettes, and they also showed that when vasopressin is injected intravenously, about 
5% appears in the urine. From this they calculated that their subject who smoked 
2 cigarettes had 1,900 milli-units in his blood, which may be reckoned as 380 milli-units 
per litre. This concentration would certainly cause a severe reduction in the coronary 
flow. However, this subject was unusually sensitive to nicotine, and it is unlikely that 


smoking would normally produce such high concentrations of vasopressin in the blood 
as this. 


The electrocardiogram.—ECG changes have been recorded after smoking. Graybiel 
et al. (1938) found that 20 out of 45 subjects showed a lowering of the T wave, and sometimes 
an inversion of it. As a result of our studies on atrial fibrillation in Oxford we are coming 
to the conclusion that this depression of the T wave may indicate a diminution of the active 
transport of potassium from the plasma into the cardiac muscle, and as the active transport 
is carried out by metabolic processes which require oxygen, a depression of the T wav: may 
indicate a diminution of the blood flowing through the coronary circulation. Roth - al: 
(1944) also observed a lowering of the T wave. Evans and Stewart (1943) also described 
a lowering of the T wave. 


The _ ballistocardiogram.—Smoking has been observed to produce changes ir the 
ballistocardiogram (Dock et al., 1951; Caccese and Schrager, 1951; Kelly et al., | 54). 
The changes were rarely seen in young people, but were common in persons with cor .ary 
artery disease. This observation has been confirmed by Starr (1954) who consider: that 
evidence of a change in the ballistocardiogram produced by smoking can be us: | as 
evidence of coronary disease. 


Conclusion concerning the heart.—Thus the findings all point in the same directio: hat 
nicotine has an effect on the heart which, while harmless in the young and healthy pe on, 
is harmful in those who are older, and especially in those with coronary disease. his 
effect may be due to the release of vasopressin which reduces the coronary blood >w, 
or it may be due to the action of nicotine on chromaffin tissue in the heart causin he 


release of adrenaline and noradrenaline, which my colleague Kottegoda (19536) has so 
demonstrated. 


I would like to conclude with an expression of surprise that doctors seem often disinc ed 
to tell their patients not to smoke. McDevitt and Wright (1955) speaking of patients th 
thrombo-angiitis obliterans say ‘We still encounter a number of patients who have: ¢f 
been told to stop smoking. They frequently submit to multiple sympathectomies, » ch 
are quite futile if they continue to smoke”. To my mind this is also true in those ‘h 
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legree of coronary insufficiency. Such patients ought to be warned quite strictly 


smoke, for when they stop they sometimes improve very much. 
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Richard Doll (Statistical Research Unit, Medical Research Council) Smoking and 


Lung Cancer, said that the data relating smoking to lung cancer were now extensive. 
Twenty retrospective studies of patients with and without lung cancer in 7 countries had 


all led to similar conclusions. 


It seemed unlikely that any form of bias could have 


accounted for the results of some of the investigations—particularly since it now appeared 
that the association held only for squamous, oat cell and undifferentiated cancers and 


not at all for adenocarcinomas. 
results 
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The evidence had been appreciably strengthened by the 
of two prospective studies carried out by a different method. In the British inquiry 
ind Hill, 1956) doctors had been questioned in 1951 about their smoking habits and, 
sequence of the replies, had been classified according to the amount they smoked, 
1ethod of smoking and whether or not they had stopped smoking. The death-rates 
uently observed in the various groups were very different; the rate for lung cancer 
w in non-smokers and increased steadily with the amount smoked till it was more 
venty times higher among heavy smokers. A similar, but much less pronounced, 
vas observed for chronic bronchitis and a slight trend was observed for coronary 
»0sis. For other cancers and for all other diseases taken together there was no 
ant difference in mortality between the various smoking categories. Cigarette 
‘s showed a higher mortality from lung cancer than pipe smokers and there had been 
‘+r mortality among those who were still smoking in 1951 than among those who had 
1. The lung cancer mortality among doctors who were continuing to smoke 25 
‘e cigarettes a day at the time of completing the questionnaire was forty times that 
non-smokers. The latest results in the American Cancer Society’s study had 
eported by Dr. Hammond to a meeting of the American Statistical Society in 
ber 1955. This study involved the follow-up of 200,000 men aged 50-69, who had 
iterviewed by volunteer members of the Society in 1952. The results with regard 
» cancer were closely similar to those of the British study; the mortality had been 
ten times higher among cigarette smokers than among non-smokers, higher still 

heavy smokers and higher among cigarette smokers than among pipe or cigar 


rs. 
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It was difficult to attribute the results of these two investigations to a tendency for « octors 
to diagnose lung cancer more readily among heavy cigarette smokers, since the assc-iation 
with smoking was stronger for histologically proven cases than for all cases. / ‘either 
could it be due to the effect, postulated by Berkson (1955), of special selection of persons 
to be included in the study as a result of reticence on the part of heavy smokers to r:spond 
to questions about their smoking habits. Such an effect should wear off in the course of 
a few years, but in the British study the relationship with smoking had remained unaltered 
over four years, while in the American study it was becoming stronger with the massage 
of time. It could not be that smoking merely determined the site in which a predete:mined 
cancer developed, since in this case there would need to be a lower mortality from forms 
of cancer other than lung cancer among heavy smokers—and this was not observed, 
The simplest explanation of the facts was that cigarette smoking was a major cause of 
lung cancer. It was impossible to exclude the possibility that the association might be 
indirect, but in so far as any such mechanism had been suggested which was capable of 
testing, this had been disproved. For example, the association did not arise because 
heavy smokers specifically tended to live in big towns where they were exposed to atmos- 
pheric pollution. In the British investigation the smoking habits of the doctors were much 
the same wherever they lived, whereas in the American investigation, which was on « larger 
scale, it had been possible to show that the relation with smoking held—and was in fact 
much the same—in all types of residential area. The suggestion that the fundamental 
factor might be alcohol consumption was disproved by the work of Wynder et a/. (1956) 
who showed that there was no significant difference between the amounts of alcohol 
drunk by patients with and without lung cancer, if the amounts smoked were kept 
constant. 


The conclusion that cigarette smoking was a major cause of lung cancer accorded well 
with many of the other observed facts about lung cancer. For example, a detailed patho- 
logical study of the bronchial mucosa of patients dying of various types of cancer had 
shown that hyperplasia and metaplasia of the basal cell layer and the presence of carcinoma- 
in-situ became progressively more common as the amount smoked increased and was 
commonest of all among patients who had died of lung cancer. The increase in the death- 
rate in this country had followed the increase in cigarette consumption by about twenty 
years; it had been more rapid than the increase in cigarette consumption but some of the 
increase in the death-rate must be attributed to improvements in diagnosis. It remained 
to be seen whether the lung cancer death-rate would become stable in the future, following 
the relative stabilization of cigarette consumption over the last decade. The difference 
in the recorded mortality in different countries correlated well with the annual consumption 
of cigarettes in those countries twenty years previously; the mortality in Britain was, how- 
ever, somewhat higher and the mortality in the U.S.A. somewhat lower than would be 
expected from comparison with other countries. The ratio of the recorded death-rates 
among men and women accorded with what was known of the past smoking habits of 
the two sexes. 
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Dr. Neville Oswald (Physician St. Bartholomew’s Hospital and Brompton Hospital): 
Medical Effects of Smoking 

Clinical aspects —Of the dozen or so alkaloids which have been isolated fro: the 
tobacco plant, nicotine has established itself as being the most important. The pharmaco- 
logical properties of nicotine are now well understood, the main effect being upen the 
sympathetic nerves, which are first stimulated and later, if the dosage be sufficient, pare ‘ysed. 
It is a stimulant to the central nervous system, and in toxic doses may produce convu! ions. 
As with other habit-forming drugs, experimental investigations have been hampered. both 
in man and animals, by the differences in response to large and small doses in thos: who 
have or have not been previously exposed. 


The vaso-constrictor effect is seen clinically in peripheral vascular disease and 2 :gina 
pectoris. Whilst no one would claim that either of these diseases was caused by sm <ing, 
the symptoms are occasionally intensified by it, and at least a trial period of absti ence 
should be recommended. Thrombo-angiitis obliterans, if indeed such an entity « «ists, 
falls into a rather different category, as it seems to bear a direct relation to smokir , s0 
that smoking should always be forbidden in this disease. 
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The only parts of the gastro-intestinal tract that are affected by tobacco, so far as is known, 
are the stomach and duodenum, in which the symptoms of functional dyspepsia and peptic 
ulceration are thought to be aggravated. This is borne out in clinical practice, and the 
abandonment of smoking, especially when active ulceration exists, must be regarded as 
an essential part of proper medical management. It may be as well to remember that, in 
health, roughly 100 ml. of bronchial secretions are transferred from the trachea to the 
stomach via the cesophagus in each twenty-four hours and if these, together with saliva, 
are charged with the products of combustion of tobacco, they are likely to contribute to 
any effects that blood-borne nicotine may have upon the nerve endings in the gastro- 
duodenal mucosa. Certainly there seems to be a close association between smoking and 
minor symptoms of dyspepsia, particularly heartburn. 


Amongst other clinical effects of smoking, the transient rise in blood pressure and pulse- 
rate, extrasystoles and the anti-diuretic effect are not important so far as we know, but 
smoking in conjunction with malnutrition seems to predispose to amblyopia. 


A recital of the possible ill-effects of nicotine may leave the impression that the drug is 
capable of causing or aggravating a wide variety of diseases. This is offset to a large 
extent by the pleasant effects, which are related to the central nervous system; were this 
not so, there would be no problem. Most fresh smokers need to pass through a short period 
of initiation, which indeed is an accepted part of undergraduate experience. The phases 
of dizziness, nausea and vomiting are well known, but acute toxic manifestations, such 
as stupor and convulsions, are very rare. Repeated smoking leads to addiction, in which 
nicotine is said to soothe the nerves, relieve tension and monotony, and enable a clear 
brain to be maintained. Certainly, these are the properties which habitual smokers claim 
to exist. 

In recent years, an association between tobacco smoking and bronchial carcinoma has 
been alleged by medical statisticians. Their case may now be regarded as proved, but 
clinicians have been slow to act upon this information, principally because of the reluctance 
of the majority of them to abandon the habit themselves. At first, the evidence was based 
upon small numbers of deaths from bronchial carcinoma, but reports from various 
countries during the past year or so confirm the association, which can be no longer 
disputed. Whether statistical methods will ever be able to determine the extent of the 
association remains to be seen. Some authors have gone so far as to suggest that heavy 
smokers have one chance in twenty of dying from bronchial carcinoma, and are twenty 
times more likely to do so than non-smokers. Perhaps such generalizations should be 
avoided until more is known of the other variable factors which influence the development 
of this neoplasm. 


By dividing the population into heavy, medium, light and non-smokers, available evidence 
points to an association between the amount smoked and the chances of developing a 
bronchial carcinoma. In other words, there is a critical end-point of irritation beyond 
which epithelial metaplasia takes place. Perhaps future research will be able to determine 
the extent to which smoking influences this end-point in relation to such other possible 
predisposing causes as air pollution and a familial tendency to cancer. Clearly, the applica- 
tion of statistical methods can do no more than define the problem, and the real necessity 
now 's for more intensive work upon the isolation of carcinogens from burnt tobacco, such 
as 3-4 benzpyrine, in the hope that possible noxious substances may be eliminated from 
tobacco without destroying its pleasant qualities. 


The study of smoking in relation to chronic bronchitis is considerably hampered by our 
lack of a satisfactory definition of chronic bronchitis. The first difficulty is that about one- 
half of the population have mild respiratory symptoms from time to time which are not 
sufficiently severe to be labelled bronchitis, but which include the so-called ‘“‘smoker’s 
coug”’. Beyond this, with no sharp dividing line, are the true bronchitics who are dis- 
able’ by one or more of the triad of infection, diminished air-flow, and reduced alveolar 
surfs ce. In order to determine whether the possible effects of smoking could be expressed 
in fi: ures, a form was completed upon 5,844 clerical workers in two London offices of 
the “‘ivil Service. In this way, comparable groups of males and females were obtained 
havir zg similar age, work, incomes, domestic circumstances and exposures to respiratory 
infec ions. The results (Table I) show consistently higher figures both for bronchitis and 
mild -espiratory symptoms in smokers, compared with non-smokers, and are of the order 
whic: might be anticipated from clinical impressions. No estimate can be made of the 


quar itative effect of tobacco upon respiratory symptoms from this series, because some 
of tl . figures are insufficiently large for the differences to be statistically significant, but the 
cons stent trends towards a higher prevalence of symptoms among smokers is most unlikely 
Table I also shows the higher prevalence of bronchitis in the older age 


tot fortuitous. 
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TABLE I.—PREVALENCE OF MILD RESPIRATORY SYMPTOMS AND BRONCHITIS IN 
5,844 CLERICAL WorKERS (3,602 MALES, 2,242 FEMALES) IN THE CIviL SERVICE IN 
LONDON, ACCORDING TO SMOKING HAsits (Oswald and Medvei, 1955) 


Age 15-39 Age 40-65 
Non- Non- 
Smokers smokers Smokers smokers 
Males: 
No respiratory symptoms. . 276 255 674 260 


(406%) (499%) (348%)  (54-9%) 
340 235 906 139 
(500%) (460%) (468%)  (29:3%) 
64 21 357 7 


Mild symptoms 





Bronchitis 5 
(9-4%) (4-1% (18-4%) = (15-8%) 
Total 680 511 1,937 474 
Females: 
No respiratory symptoms. . 159 352 198 317 


(40-6 %) (54-1 %) (34:3 %) (510%) 
193 258 271 229 
(49-:2%) (39: o) (46:9 %) (36:9%) 


Mild symptoms 





Bronchitis .. ob a 40 109 75 
(10:2%) (6: 3%) (18-8 %) (12-1 %) 
Total 392 651 578 621 


group in both sexes. This is hardly surprising, but the close correlation between the 
prevalence of bronchitis and sex in each group of smokers and non-smokers is remarkable, 
strongly suggesting that, when age, domestic and working conditions are standardized, the 
different rates for bronchitis in men and women are related to smoking habits. 


The tobacco habits of 1,000 bronchitics have been investigated at the Bronchitis Clinic, 
Brompton Hospital. All except 106 had smoked at some time, and they were asked their 
opinions of the effect of smoking upon their bronchitis. The results are set out in Table Il. 


TABLE II.—Tospacco HaAsits oF 1,000 BRoncuitics (Oswald et al., 1953) 


Don’t 

Yes No know 
Does smoking aggravate bronchitis? <a sia .. 479 381 34 
Has meng been abandoned or cut down ieee of bronchitis? 532 359 3 
If “tyes”, has bronchitis improved ? ny: ~ es -- we 1% 1 


The majority agreed that their bronchitis was aggravated by smoking and a surprisingly 
high proportion of them had cut down or abandoned the habit with benefit. 


The precise relationship between smoking and bronchitis cannot be defined. The sugges- 
tion has been made that tobacco smoke acts as a chemical poison upon the bronchial 
epithelium; certainly, it promotes the excessive formation of mucus, and it seems tc pre- 
dispose to chronic bronchitis. Its effects are likely to be influenced to some exte! by 
individual differences in response to bronchial irritation. The commonest effect i: the 
expectoration of mucoid sputum, which diminishes rapidly on the cessation of smoking, at 
least in the early stages; later, the condition may become permanent, causing little dis- 
ability. At any stage in this process, bronchospasm may supervene, in which case br -ath- 
lessness becomes apparent, and the sooner smoking is abandoned the better; unfortun: ‘ely, 
once clinical bronchospasm has become evident, it is extremely difficult to eradicate \ less 
it does so fairly promptly on the withdrawal of tobacco. 


The excessive formation of bronchial mucus from any cause, and one cause is undoul :dly 
tobacco smoking, inevitably leads to a predisposition towards bronchial infection the 
so-called “resistance lowering effect’ of mucus. To this extent, smoking hastens the « 1set 
of true chronic bronchitis, in which clinical evidence of an infective element exists, anc this 
effect may well be enhanced by any poisonous action that tobacco smoke may have | »0n 
the bronchial epithelium. 
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MEETING HELD AT THE WHITTINGTON HOSPITAL, LONDON 
i Intrahepatic Portal Hypertension Due to Mucoviscidosis—T. St.M. Norris, M.D., 
M.R.C.P., D.P.H. 
: The association between cirrhosis of the liver and fibrocystic disease of the pancreas was 
ewecn the first noted by Anderson in 1938, and in 1944 Farber when reviewing the post-mortem 
— findings in 87 cases of the latter condition mentioned that in a small number he had found an 
rdized, the unusual type of cirrhosis which appeared to be secondary to intrahepatic biliary obstruction. 


i He held that the sequences leading to these obstructive changes were similar to those seen 

itis Clinic, in the pancreas. 

on During the last ten years it has been recognized that hepatic cirrhosis may be one of 

i Table Il. the features of fibrocystic disease of the pancreas and its incidence according to different 
authorities is shown in Table I. 


"t TABLE I.—INCIDENCE OF HEPATIC FIBROSIS AS A FEATURE OF FIBROCYSTIC 
DISEASE OF THE PANCREAS 
No. of cases No. of Percentage 
Authority Year reviewed cirrhotics cirrhotics 
Bodian .. ‘i a 1952 62 “About a 2% 
quarter” 
Webster and Williams .. 1953 116 5 ner bs 
. May a a ie 1954 a. l 1 Less than 1% 
rprisingly ~ Pass nM eas 
Craig et al. _ es 1955 160 7 4:37% 
ie Sugges- Sant’ Agnese and Blanc. . 1956 116 25 22% 
oronchial 
ts eo Sant’ Agnese and Blanc (1956) state that one-third of the cases of cirrhosis seen in children 
+t pd of the pediatric age-group is due to fibrocystic disease of the pancreas. 
oki: g, at 
itth > Case REPORT 
das - ; A schoolgirl aged 14 was admitted to the Archway Wing of the Whittington Hospital 
“— me on October 26, 1956, because of hematemesis. There was nothing unusual in the family 
histo y, the father and mother, who are not cousins, are alive and well, one brother aged 
- 9 is : pparently well. 
~ pd Th -re were no previous illnesses until the age of 4 when the child had whooping cough; 


egions since that illness she has suffered from recurrent “colds” and cough. At the age of 11 
anc this beca se of a cough, she was X-rayed and hepatomegaly without splenomegaly was noted, 
: chest X-ray was normal. Her serum albumin was 5-1 g.% and serum globulin 3-5 g. %. 


ve | 00n deere ; 
D .gnosis:jcirrhosis of the liver. 
O: admission to the Whittington Hospital she gave a history of hematemesis on the 


prev »us day with recurrence on two occasions since; there had been no dyspepsia, but 
diarr 1a with the passage of pale bulky stools had been noted. 





Ju y 
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On examination she was pale with a hemoglobin of 48%. The liver edge was pal able 
two to three fingerbreadths below the costal margin and the spleen, though not feit on 
admission, was palpable two days later. Naked-eye examination of the stools showed them 
to be pale and unusually bulky. 

She made a satisfactory recovery from the hemorrhage and the following investig: tions 
were carried out. 


Chest X-ray.—A small area of diminished translucency is seen in the right infra-clav cular 
region (Fig. 1); this is probably healed pulmonary tuberculosis. The diaphragm is not 
flattened and the intercostal spaces not broadened. 


Barium swallow.—Filling defects in the lower third of the cesophagus are characteristic 
of varices (Fig. 2). 


Barium meal.—Small duodenal ulcer. 
Follow through.—N.A.D. 


X-ray lumbar spine and right femur.—Nothing abnormal. 





Fic. 1. A B 
Fic. 2. 


Hb 48%. W.B.C. 6,700 (polys. 61°%, eosinos. 1°%, lymphos. 34°, monos. 4%). 

Prothrombin time: 21 seconds. Control 15 seconds. Serum proteins 6-2, albumin 3°8, 
globulin 2-4 grams.%. Paper electrophoresis of serum proteins: N.A.D. Serum bilir:ibin 
0-1 mg./100 ml. Alkaline phosphatase 21-5 units/100 ml. Thymol turbidity 3 units/10« ml. 
Bromsulphthalein test normal. Absolute indices on day after admission: Hb “3° 
P.C.V. 20%. M.C.V. 91 cu. M.C.H.C. 32%. 

C.S.U.: N.A.D. W.R. and Kahn negative. Serum calcium 10-4 mg.%. Scrum 
inorganic phosphorus 5-6 mg. %. 

Duodenal intubation was attempted but was not satisfactorily completed becaus: the 
patient became distressed. However, it was established that trypsin, bilirubin and bile 
salts were present in the duodenal juice. Tryptic activity was present in dilutions v » to 
1 in 50 and in fecal dilutions up to 1 in 100. (Normal dilutions of 1 in 50 to 1 in « 0.) 
Fat balance showed average daily excretion of 22:7°% of intake. Glucose tolerance c 'rve 
showed an increase of 92 mg.% above resting value 60 minutes after glucose feed. No 
glycosuria. Urinary calcium: 0-15 gram in a total of 1,450 ml. Folic acid absory ion 
test normal. Sweat test: Sodium 122 (normal 4-52), chlorides 129 (normal 9-40) m 4q./ 
litre. 

In January 1957, at laparotomy by Mr. W. W. Davey, no duodenal ulcer was fo: 1d, 
but the liver was coarsely nodular and unusually firm. A small portion was taker for 
section which showed a coarse fibrosis in the portal systems with areas of acute and chr. nic 
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Fic. 3.—Very low power showing groups of normal lobules 
with coarse and irregular portal fibrosis. 8. 











Fic. 4.—Low power showing an area of portal Fic. 5.—High power of Fig. 4 to show 
fibrosis with chronic inflammation and a few con- concretions. x 133. 
cretions in bile ducts. 
min 3-8, inflammatory infiltration and conspicuous proliferation of bile canaliculi containing 
bilir bin eosinophilic secretion and some concretions (Figs. 3, 4, 5). : ; 
/100 ml. There is no doubt that this girl suffers from an unusual type of hepatic cirrhosis which 
b 63% is associated with steatorrhoea. The diagnosis seems to lie between cirrhosis due to 
fibro-ystic disease of the pancreas or mucoviscidosis and a nutritional cirrhosis secondary 
Serum to d:sfunction of the small intestine and malabsorption. ; 

In favour of the former diagnosis we have: The sweat test. The liver biopsy. The 
usc the normal folic acid excretion test and absence of evidence of any intestinal abnormality. 
nd bile The -vidence in favour of the latter diagnosis is negative only, being: ; ; 

SU» to The tryptic activity in the duodenal aspirate and the absence of radiological evidence of 
in « 90.) emp! ysema or bronchiectasis. 

€ ¢ irve W > are satisfied that the former is the correct diagnosis. ; 
d. No If ve accept this diagnosis we are faced with a problem regarding treatment. Should this 
ory ion girl |e submitted to surgery with a view to a shunt operation? or should she be treated con- 
m 4q./ serv: tively? In considering this problem a summary of Sant’ Agnese and Blanc’s 5 cases 

in v 1ich the diagnosis was confirmed by liver biopsy may be helpful (Table II). 
fo: nd, C se 1 died of pulmonary complications. 
en ior C se 4 died after three operations, the first a lieno-renal shunt; this thrombosed and 


hr. nic her atemesis recurred. A porta-caval shunt was then carried out, but again hematemesis 
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TABLE II.—SUMMARY OF SANT’ AGNESE AND BLANC’S 5 CASES 
Duodenal Gastro- 
tryptic Sweat Lung intestinal Shunt Present 
Age activity Cl. Na. involvement bleeding operation state 
4 0 73 — + + + Died 18/1 
6 0 94 95 4- ~ - Well 2/12 
6 320 units 98 120 + 0 0 Alive 
per ml. 
10 0 72 84 + 4 - Died 19/12 
10 131 units 84 95 4 - _ Alive 
per ml. 6 years 


Case UNDER REVIEW FOR COMPARISON 
1-100 129 122 History — 
dilution only 
Normal 
1-50 to 1-600 


~ 


m1 zzz 


recurred. A third operation was attempted, but the girl did not long survive and at post- 
mortem it was found that the portal vein had thrombosed. 

In the case under review it is a difficult decision to make. Firstly there is the slight 
possibility that the hemorrhage originated in the duodenal ulcer and not from cesophageal 
varices. Secondly, this disease involves other important organs such as the lungs and 
the pancreas besides the liver, and the expectation of life is in any event not beyond the 
middle twenties. 

It therefore seems rather drastic to resort to major surgery at present and my own view 
is that she should be kept under close observation on conservative treatment. 
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CraiG, J. M., Gevuis, S. S,., and Hsia, D. Y-I. (1955) Amer. J. Dis. Child., 90, 299. 
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Myeloproliferative Syndrome presenting as ‘‘Neutrophilic Leukemia’’.—A. N. Exton- 
SmitH, M.D., M.R.C.P. (with the assistance of A. A. CHAZAN, M.B.). 
L. P., female, aged 80. 


History.—Swelling of the legs and general weakness for three months. Constipation 
and prolapse of the bowel for about six months. 


On examination (22.9.56).—Anemic; signs of congestive cardiac failure; well-marked 
rectal prolapse which could easily be reduced. 


Progress (24.9.56).—Hemoglobin 44°% (see Table I). The anemia was treated with 


TABLE I.—SUMMARY OF BLOOD FINDINGS 


> 


oO 

‘ 
inos. 
oO 
° 


Date Hb% W.B.C. 
24.9.56 44 63,600 


Comments on film Platelets E.S.%. 
Iron-deficient R.B.C.s 21 mm 
with increased poly- 

chromasia and a few 

normoblasts. Adult 

W.B.C.s and the poly- 

morphs showed a shift 

to the right 
18.10.56 55 37,200 96 1 _ No primitive cells seen 1,185,000 14m 1 
13.11.56 73 62,000 90 3 2 — Platelets numerous. 

One myeloctye noted 

28.12.56 105 71,200 93 1 — 1 No primitive cells seen 2n 
25.1.57 102 61,800 93 2 — 1 No primitive cells seen 786,000 2m 


Eos 


~ 


_. Lymphos 
oO 


wo Neutros. 


Imferon. Enlargement of the spleen was detected for the first time on 19.10.56. Gen sal 
condition gradually improved and the signs of cardiac failure disappeared during the r “xt 
two months. Present condition: fully ambulant, colour good, spleen 3 cm. below co val 
margin. 
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Investigations. —Table I gives a summary of the blood findings. 23.11.56 and 30.1.57: 
Sternul Puncture—Marked hyperplasia of erythroid, myeloid and megakaryocytic elements 
(see Figs. 1 and 2). Fecal occult blood reaction negative. Barium enema unsuccessful. 


13.2.57: Blood (see Fig. 3). R.B.C. 6,880,000; Hb 117%; P.C.V. 58%. M.C.V. 85 cu. 
M.C.H.C. 29-99%. W.B.C. 65,800 (neutros. 93%, eosinos. 4%, basos. 1%, lymphos. 1%, 
monos. 1°%). Platelets 922,000 per c.mm. Film: Low-grade increase in polychromasia 
but no primitive red or white cells seen. 


22.1.57: Serum vitamin B,, 1,000 pp/ml. 
14.2.57: Leukocyte alkaline phosphatase (see Fig. 4)—marked increase. 


Comment.—The early hematological features suggested the diagnosis of neutrophilic 
leukemia, and the findings in the peripheral blood are similar to those described by 
Tuohy (1920). Subsequently, however, polycythemia developed and the later blood 
examinations disclosed a pancytosis. These changing hematological features support the 
unitarian hypothesis of the myeloproliferative syndromes (Dameshek, 1951). The 
occurrence of neutrophilia in polycythemia vera is well recognized (Weber, 1933; Rosenthal 
and Bassen, 1938), but for polycythemia to present with such a marked neutrophilia with- 
out immature white cells in the peripheral blood is most unusual. Estimation of the 
leukocyte alkaline phosphatase activity by the histo-chemical method of Wiltshaw and 
Moloney (1955) shows a marked increase with intense staining in the cytoplasm of most 
leucocytes (see Fig. 4); this reaction is found in the leucocyte abnormality of polycythemia 
vera and is unlike the results obtained in chronic myeloid leukemia. 





Fic. 1. Fic. 2. 


Fics. | and 2.—Bone-marrow; myeloid and megakarocytic hyperplasia. 
(Fig. 1 x 426; Fig. 2 x 222). 








atseee 





Fic. Peripheral blood (13.2.57); marked 
neutrophilia. 426. staining of cytoplasm of leucocytes. 
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Bilateral Uretero-Sigmoidostomy, Acidosis, Osteomalacia.a—ARNOLD BLOOM, M.D., 
M.R.C.P. 


R. R., male, aged 45. September 1953: Total cystectomy and transplantation of ureters 
into colon performed for carcinoma of bladder (Mr. P. T. Savage). Defaulted on after- 
care and readmitted in January 1954 with thirst, an “‘ammonia taste”’ in the mouth, lassitude, 
anorexia and vomiting. Blood chemistry revealed acidosis and hypokalemia (alkali 
reserve 12-1, serum potassium 3, sodium 126, chlorides 90 mEgq./l. blood urea 120 
mg./100 ml.). Potassium bicarbonate by mouth led to rapid improvement and correction 
of biochemistry (alkali reserve 22-2, potassium 6-7, sodium 141, chlorides 101mEq. ‘litre: 
urea 50 mg./100 ml). He was again admitted in April 1954 with a similar relapse and 
response to therapy. Thereafter, he took alkalis sporadically but failed to attend out- 
patients: for the six months prior to his last admission, he developed increasing weakness 
in the limbs and became almost unable to get out of bed. When seen in November 1956, 
some three years after cystectomy, he walked slowly and stiffly, with a waddling gait and 
using two sticks. To get out of a chair, he “climbed up himself’, i.e. hands on knees, then 
up his thighs. There was marked tenderness over the entire thorax, especially over left 
second rib. Transverse abdominal creases and loss of head to pubic height suggested 
collapsed vertebre (crown to pubis 32 in., pubis to feet 34 in., span 71 in.). Muscles were 
weak and spastic with myotonic irritability and increased reflexes. Plantars flexor. 


Investigations.—X-rays: rarefaction of vertebral column with marked wedging of 
thoracic vertebre (Fig. 1): fracture of left second rib. Intravenous pyelograph: kidneys 
failed to visualize. 

Bone biopsy (Von Kossa stain of undecalcified cancellous bone): numerous pale osteoid 
borders on surfaces of dark calcified portions of bone trabecule: excessive fragmentation 
of bone trabecule is an artefact: appearances typical of osteomalacia (Fig. 2). 

Biochemistry: Calcium 8-2, phosphorus 3-5 mg./100 ml. 

Alkali reserve 12-1, chlorides 111, sodium 130, potassium 3-6 mEq,./l. 

Alk, phosphatase 14-5 KA units. Acid phosphatase 1-5 units. 

Protein: albumin 3-2, globulin 2-8 grams %. 

Blood urea 60 mg./100 ml. 

Treatment and _ progress.—On__ the 
suggestion of Professor C. E. Dent, 
calciferol alone (15 mg. I.V. followed 
by 5 mg. I.V. twice weekly) was 
administered for two weeks, but with 
no improvement. Calciferol by mouth 
(3-5 mg. daily) and alkalis (sodium 
lactate 2 grams and potassium bicar- 
bonate 1 gram t.d.s.; later sod:um 
bicarbonate 3 grams t.d.s.) were ‘hen 
administered. He was given a low salt 
diet and advised to empty his bowe’; at 
frequent intervals. Over the ext 
three months, progress was steady he 
became able to walk freely wit! out 
sticks, and could get up from a c’ air 
without use of his hands. No c est 
tenderness. February 1957: X-ray of 
chest showed callus formation at te 
of rib fracture. Bone biopsy: “ te 
osteoid borders have disappeared. ‘ ne 
or two localized areas of nar: Ww 
fibrosis and irregularity of cem nt 
lines suggest remodelling following rn !d 
Fic. 1.—Partial collapse of vertebral bodies. trauma.” 
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! \ Fic. 2.—Bone biopsy showing osteoid 
borders. 17. 
| 
amas as Fic. 3.—Chart showing effect of 
= - - < a =aST-~SCt«*éatdi«aili' on biochemistry. 


28 3 


Fic. 3. 


Icium 9-8; phosphorus 4:2 mg./100 ml; alkali reserve 22:2, chlorides 107 mEq./i. 


3.) 

mment.—Two mechanisms may be responsible for the persistent acidosis occurring 
uretero-sigmoidostomy. Firstly, there appears to be a selective absorption from 
ywer bowel of urinary chlorides, perhaps combined with ammonia derived from 
rial breakdown of urea. Secondly, since the kidneys are usually damaged by chronic 
rrade infection, the renal acid-base regulating mechanism is disturbed and the acidosis 
Xt be corrected. Prolonged acidosis in its turn leads to loss of fixed base. In this 
it, although initially there was hypokalemia, in the later stages the most striking 
re was resorption of calcium from the bones and consequent osteomalacia. These 
toms can be avoided by daily administration of alkalis, by restriction of salt and by 
ent emptying of the lower bowel. However, the likelihood of electrolyte imbalance 
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is a serious disadvantage of bilateral uretero-colostomy, particularly in this case -vhere 
the patient was unco-operative. 
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Mr. E. W. Riches hoped that the occasional occurrence of severe acidosis would not lead to the 
complete abandonment of the operation of uretero-sigmoidostomy. When the kidneys were not 
grossly damaged before operation there was no reason to condemn the patient to a permanent 
urinary fistula, and acidosis could be avoided by giving alkalis, reducing salt intake, and insisting 
on regular three-hourly evacuation of the rectum. How many would prefer an ileostomy with 
the need to wear an appliance rather than a controlled rectal bladder? If the kidneys were damaged 
uretero-ileostomy made it possible to save them from further injury, and had a useful place in the 
treatment of carcinoma of the bladder. 

He had seen one case of osteomalacia following uretero-sigmoidostomy. This patient also had 
defaulted in taking alkalis, and had eventually gone to another hospital where the condition had 
not been recognized; orthopedic rather than biochemical methods of treatment had been instituted 
without success. Under treatment by alkalis he had made a good recovery. 


Cervical Pain as a Symptom of Hypotension During Treatment with Ganglio-plegic Drugs.— 
E. Montuscu!, M.D., M.R.C.P. 

G. T., male, aged 45. 

History.—First seen in 1953 with a spontaneous left pneumothorax which resolved with 
bed rest. B.P. 180/100. 

In 1954 he was admitted for congestive cardiac failure. Auricular fibrillation. B.P. 
240/160. Cardiac enlargement. Left ventricular hypertrophy on clinical examination 
and in ECG. Good renal function. 

Treatment started with digitalis and pentolinium; the dose of Ansolysen Retard was 
gradually increased to 25 mg. in the morning. The congestive failure cleared and he was 
followed up-in out-patients. He then reported that at the height of the effect of the drug, 
one to one and a half hours after injection, he would experience severe pain in the posterior 
cervical region on standing and on physical exertion; the pain would subside on lying down. 
The symptom would disappear in the afternoon, whatever the posture. 

Readmitted to hospital in September 1956 when a change was made from pentolinium 
by injection to Mecamylamine by mouth. On that occasion serial blood pressure readings 
were taken after an injection of pentolinium. 

Since taking Mecamylamine there has been no recurrence of posterior cervical pain. 

On examination.—Fundi show hypertensive retinopathy with hemorrhages. Pulse 80. 
Auricular fibrillation. Considerable cardiac enlargement with heaving apex beat. Wide 
splitting of first and second sounds at all areas. The split of the second sound widens on 
inspiration. No evidence of congestive cardiac failure. ECG tracings show a change from 
left ventricular hypertrophy pattern to right bundle branch block. 

Comment.—This patient was the first of a series of six to draw my attention to a symptom 
not described before. 

The symptom is pain in the nape of the neck which is severe, radiating acros: the 
shoulders when a rapid fall in blood pressure caused by ganglio-plegic drugs reach s its 
lowest point. The pain is aggravated by exertion and immediately corrected by assu ning 
a reclining posture. No ECG changes, suggestive of myocardial ischemia, have »een 
recorded at the height of the symptom. If patients are unaware of its cause pain m:y be 
prolonged and lead to misdiagnosis. One patient had been referred to the physiotherapy 
department for cervical spondylosis. No explanation is offered as to the meche.ism 
of this symptom. 


Idiopathic Hypercatabolic Hypoproteinemia.—W. R. CATTELL, M.B., M.R.C.P. (for 
T. St. M. Norris, M.D., M.R.C.P., D.C.H.). 

Mr. A. W., a librarian’s assistant, aged 20, was admitted to the Archway Wing c the 
Whittington Hospital in March 1956, with a history of ankle swelling for ten days. In 
addition, he had had malaise and lassitude for some months and a history of mild on- 
stipation with abdominal discomfort for many years. His diet was normal in qu lity 
and quantity. 





it lead to the 
-yS were not 
a permanent 
and insisting 
ostoms with 
ere damaged 
place in the 


-nt also had 
yndition had 
en instituted 


ic Drugs.— 


Oolved with 


‘ion. B.P. 
(amination 


.etard was 
nd he was 
f the drug, 
> posterior 
‘ing down. 


sntolinium 
e readings 


1 pain. 

Pulse 80. 
at. Wide 
widens on 
ange from 


symptom 


cross the 
each.s its 
assu ning 
ave een 
n mzay be 
iothe rapy 
eche xism 


ng c the 
jays. In 
nild on- 
1 qu lity 


17 Clinical Section 515 


There was no history of serious illness in the past. He had had the usual childhood 
exantiiemata without complications. At the age of 17 years he developed mild flexural 
eczema Which has persisted. There was no history of acute allergic disorders. 

There was no relevant family history. He is an only child. 

On examination he was pale and thin, but appeared normally developed. There was 
slight oedema of both ankles but no evidence of cardiovascular disease. He also had 
a dry flexural eczema affecting the elbow and popliteal areas. There was slight abdominal 
distension but no abnormal masses and no hepatic or splenic enlargement. All other 
systems were normal. 

Estimation of his serum proteins showed a hypoproteinemia, the total serum protein 
on admission being 4 grams/100 ml. Subsequent examination showed that the hypo- 
proteinemia affected albumin and globulin alike and paper electrophoresis showed reduced 
albumin, much reduced gamma globulin and increased alpha globulin. 

Other special investigations were as follows: 

Hb 58% (8-5 gram/100 ml.). R.B.C. 4,370,000. P.C.V. 32%, M.C.V. 73 cu., M.C.H.C. 
27%. W.B.C. 6,450 with normal differential count and no eosinophilia. Fecal trypsin was 
present in normal quantities; F.T.M. normal; fat balance—average daily excretion of 
38° of fat intake; feecal nitrogen excretion 0-5 gram daily while on intake of 70 grams daily. 
Sigmoidoscopy normal; Ba meal and follow through normal; straight X-ray of abdomen 
normal; Ba enema showed dilatation of the whole length of the colon and rectum—the 
appearances being consistent with those found in chronic constipation. Serum bilirubin 
0:2 mg./100 ml., alkaline phosphatase 3 units (King Armstrong), thymol turbidity 2 units/100 
ml., bromsulphthalein excretion normal; prothrombin time 18 seconds against control of 
15 seconds. Liver biopsy (3.5.56) showed slight ceedema of otherwise normal liver tissue. 
Repeated urinalysis showed no proteinuria and no abnormality on microscopic examination 
of the centrifuged deposit. Blood urea <20 mg./100 mi. Water concentration and 
dilution test was normal. Examination of the urine by two dimension paper chromato- 
graphy showed no abnormal amino-aciduria. Serum calcium 8-7, inorganic phosphate 
2:7, cholesterol 143 mg./100 ml. Wassermann and Kahn reactions negative. Mantoux 
positive to 100 T.U. only. X-ray of chest normal. 

His mother (his only close living relative) had her plasma proteins estimated and these 
were normal, as was the electrophoretic pattern. 

A diagnosis of idiopathic hypoproteinemia was made and the patient was given a high 
protein diet (average daily intake of protein being 100-120 grams). He was also given 
oral iron and the iron deficiency anemia rapidly improved, although the Hb has never 
reached 100%. A mild iron deficiency anemia persists (Hb 84%, R.B.C. 5,200,000, 
M.C.V. 78 cu., and M.C.H.C. 30%). and is associated with weakly positive stool benzidine 
tests. The exact site of this intestinal bleeding has not been located. 

His oedema rapidly disappeared after admission to hospital and has only occasionally 
been noted since. As can be seen from Table I there has been no significant change in his 
serum protein levels over twelve months, despite a high protein intake. 


TABLE I.—SERUM PROTEINS 
Total serum 

proteins Albumin Globulin 
grams/100 ml. grams/100 ml. grams/100 ml. A/G Ratio 

Normal 6-3-8-2 3-5-5-7 1-5-3-0 
24.3.56 
9.4.56 
27.4.56 
11.5.56 
2.7.56 
20.8.56 
18.12.56 
2.3.57 2-9 1-1 


Ir February 1957 studies were carried out to determine the fate of intravenously injected 
hun an serum albumin labelled with radioactive iodine. Figs. 1 and 2 show the fate of 
intr venously injected labelled serum albumin in a normal young man and in this case. 
It w ll be seen that the initial fall off in plasma levels is similar in each case and represents 
mix g of the labelled albumin with native albumin throughout the body. The subsequent 
fall n plasma levels can be taken to represent the gradual elimination or breakdown of 
the njected albumin. If the daily urinary output of radioactive iodine is measured over 
this period it can be shown that paralleling the fall off in plasma radiaoctivity, there is 
act: al elimination of radioactive iodine in the urine and if the twenty-four-hour urine 
rad activity is divided by the total radioactivity in the plasma at the middle of the twenty- 
fou -hour period, one may estimate the proportion of plasma albumin broken down per 
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Fic. 1.—Idiopathic hypoproteinemia. Fic. 2.—I'*!—Human albumin in normal human. 


day. This is represented in the graph as the “‘metabolic rate’—expressed as a percentage 
of total plasma albumin. 

It can be seen that there is a marked difference in the metabolic rates in the normal and in 
this case. It would, therefore, seem that in the patient there is an excessively rapid break- 
down of plasma albumin (and probably other plasma proteins) within the body. As his 
plasma protein levels remain relatively constant, we must presume that to meet this excessive 
breakdown, the rate of synthesis must be increased. 

The findings in this study agree with those of Schwartz and Thomsen (1957) using similar 
methods. Both studies combine to oppose the originally held view that the underlying 
defect in this condition is one of defective synthesis of plasma proteins. They do not, 
however, indicate the site of this abnormal breakdown or the primary cause of such a dis- 
turbance in plasma protein metabolism. We propose to carry out further studies in this 
case in an attempt to elucidate these points further. 

We would like to acknowledge the assistance and advice given to us by Dr. A. S. 
McFarlane of the National Institute for Medical Research who supplied the labelled albumin 
and carried out the subsequent estimations of plasma and urine radioactivity, 


REFERENCE 
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The following cases were also demonstrated: 
Coronary Occlusion Following Thoracic Radiotherapy, Two Cases.—H. E. S. PEARSON, 
M.D., M.R.C.P. 
Nephrocalcinosis.—Mr. J. Logs (for Mr. N. E. STIDOLPH). 
? Giant Cyst of Liver.—Dr. A. BLOoom. 
Choledochus Cyst.—Mr. W. W. Davey. 
Tricuspid Incompetence with Saphena Varix.—Dr. H. E. S. PEARSON. 
Venous Hum in Hepatic Cirrhosis.—Dr. K. C. ROBINSON. 
Calcinosis Circumscripta.—Dr. A. L. JAcoss. 
Sacro-coccygeal Chordoma.—Mr. P. T. SAVAGE. 


OTHER DEMONSTRATIONS 
Radiographs of Lesions of the Colon.—Dr. G. OsBorNE. 
**Boilable’’ Camera.—Mr. W. W. Davey. 
Gastrectomy in the Aged.—Mr. Davey’s Team. 
Gastro-enterological Unit—Analysis of Operations (1950-1957).—Mr. H. CoLLinson nd 
Mr. S. L. STRANGE (for Mr. W. W. Davey and Dr. T. St. M. Norris). 
Pathological Specimens with Clinical Histories.—Mr. P. T. SAVAGE. 
Identity Quiz.— Mr. J. P. WILLIAMs. 


\This Meeting will be continued in Golden Jubilee issue, October 1957] 
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Spontaneous Pneumothorax in the Royal Navy 
By Surgeon Commander J. M. CuirF, M.B., B.Chir., M.R.C.P., R.N. 


DuRING the last thirty years a large number of series of cases of spontaneous pneumothorax 
have been reported from various parts of the world and the increasing number of such 
reports indicates that the condition can no longer be regarded as rare although Perry 
considered it as “‘comparatively rare” as late as 1939. There is no doubt that this apparent 
increasing incidence is due to improved diagnosis, both in the use of radiology and 
awareness of the condition, as in Perry’s (1939) 85 cases where only 26 were recorded in 
the first seven years against 59 in the second period of seven years. Blackford (1939) noted 
an incidence of one per thousand male students at the University of Virginia while Schneider 
and Reissman (1945) found that one in five hundred men examined for military service in 
the United States gave a verified history of spontaneous pneumothorax. 

Kjaergaard (1932) had a clear conception of the condition when he included every case 
“that appears without demonstrable cause in healthy persons in whom tuberculosis cannot 
be demonstrated, either by examination of the sputum, by auscultation or by X-ray 
examination, and in whom the lesion is not accompanied by fever or by pleural effusion’’. 

The material for this investigation was drawn from the admissions to the three Home Port 
Naval Hospitals at Chatham, Haslar and Plymouth during the years 1943 to 1953 inclusive. 
During the war years the number of admissions was far in excess of normal and while those 
joining the Service either voluntarily or for National Service were of the age groups normally 
serving in the Royal Navy they were supplemented by pensioners and retired officers over 
the age of 40; there is therefore some bias towards the older age groups in 1943-1946 
inclusive. During the eleven-year period under review there are records of the admission 
of 163 patients suffering from or subsequently found to have a spontaneous pneumothorax; 
only 3 were female. 

Hospital admissions give some idea of the incidence of a disease but few statistics have 
been published for this condition, and the figures for civil and Service hospitals are not 
strictly comparable on account of the particular age group and predominance of males in 
the Armed Forces, the greater tendency to admit Service patients to hospital where the 
probiems of accommodation of the sick in Ships and Establishments often do not permit 
nursing or even observation, and the fact that Servicemen are selected fit men (Tables I 
and i[). 


TABLE I.—ADMISSIONS OF CASES OF SPONTANEOUS PNEUMOTHORAX 
TO RoyaL NAVAL HOsPITALS 
No. of cases Rate per 
Total No. of spontaneous 1,000 
of admissions pneumothorax admissions 
40,748 
40,058 
41,788 
30,824 
20,990 
18,729 
18,791 
17,278 
19,402 
18,968 
20,389 


Totals 287,965 
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TABLE II.—ADMISSION RATES FOR SPONTANEOUS PNEUMOTHORAX 
Rate per thous: nd 
admissions for all 
Author Period Source No. of cases causes 
Perry (1939) 1924-1937 London Hospital 85 
ee Kinsman 1941-1944 U.S. Army Hospitals 41 
( ) 
Du Bose, Price and 1946-1952 Veterans Administra- 75 
Guilfoil (1953) tion Hospital 
Jones and Lyons 1949-1953 U.S. Naval Hospital 70 
(1954) Philadelphia (60 
analysed) 


This series 1943-1953 Royal Naval Hospitals 163 


Age and sex distribution—The age of patients prone to spontaneous pneumothorax is 
shown to be low in all reports, and in civil practice many authors have substantiated West's 
(1884) observation that the young adult male is particularly prone (Table IIT). No adequate 


TABLE II].—AGE INCIDENCE OF SPONTANEOUS PNEUMOTHORAX 


60 years 
Age Average 0-10 10-20 20-30 30-40 40-50 50-60 old and! 
Author Source range age years years years years years years upwards 
Kjaergaard Denmark 5-49 1 22 14 — - 
(1932) 
Perry (1939) London 33 16 11 7 
Hospital 
Ornstein and Out-patient 23 20 1 
Lercher Private 
(1942) Practice 
U.S.A. 
Schneider U.S.A. 
and Reiss- 
man (1945) 
Hyde and U.S.A. 
Hyde (1948) 
Myerson Boston City 
(1948) Hospital 
Du Bose, Veterans 
Price and Administra- 
Guilfoil tion 
(1953) Hospital 
Jones and U.S.N. 41 
Lyons Hospital 
(1954) Philadelphia 
Total 5 65 277 117 40 26 
ay Uz) SIA @y Tn Cw 


45 90 20 2 4 
(27%) (55%) (12%) 3%) (3%) 








This series Royal Navy — 


theory has been advanced to explain this observation; it has been suggested (Wilson, 937) 
that there is an innate sex-linked tendency but a more probable reason is that emphysen’ tous 
blebs are more likely to develop in the sex which plays all sports and performs fe s of 
strength in which the intrapleural pressure is built up against a closed glottis (Ornste' and 
Lercher, 1942). 


Physique.—Wilson (1937) noted that all his 11 Yale University students were sing arly 
tall and lean while Norris (1940) observed that two-thirds of his patients were 10 Ib. 
underweight and Hyde and Hyde (1948) reported that almost all their 63 patients vere 
thin and underweight. Wilson (1937) argued that it is the tall thin young man with low 
diaphragm and a predominantly diaphragmatic type of breathing who is more lik« ’ to 
concentrate tension on the apices of the lungs, but the opposite argument may well be ised 
since the well-built youth is more likely to take part in strenuous exercise and thei ore 
overdistend the apices of the lungs which are unsupported by the thoracic cage. 
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It was not possible to assess the physique of the patients in this series accurately from 
their nedical records but there were available the weights of 128 patients and the average 
weight of the 127 males was 141-2 lb. (Table IV). 
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uses 
0-6 TABLE IV.—WEIGHTS OF PATIENTS IN THIS SERIES 
0-22 Weight (Ib.) 110-120 121-130 131-140 141-150 151-160 161-170 171- 
Number of cases 11 17 41 25 25 3 5 
0-02 
Family history of spontaneous pneumothorax.—A familial occurrence has occasionally 
10 been observed in this condition, Willis (1937) noting it in a brother and sister, Bachmann 
(1940) in a father and daughter, Brock (1948) reporting 2 patients whose near relatives had 
)-57 had pneumothoraces, and Young (1936) mentioning 2 patients in the same family who 
developed a pneumothorax while straining at stool; similarly Atwood (1926) observed the 
condition in a father and son and Rottenberg and Golden (1949) in 2 brothers. It has 
mothorax is § been suggested that the cause might be hereditary lung cysts in all these familial cases but 






this condition is rare and Perry (1939) did not feel that there was sufficient evidence for such 
adiagnosis, pointing out that there was no indication that the condition was transmitted as 
a Mendelian dominant as in congenital cystic disease of the kidney. There were no familial 
cases in this series. 

Previous history of chest disease-——A previous history of pulmonary disease other than 
spontaneous pneumothorax was uncommon in this series, 157 (96%) admitting to no such 
history; of the remaining 6, 3 were asthmatics, 1 had had pleurisy, another pneumonia and 
the sixth a contralateral pleural effusion. 

Emphysema is often considered an unusual causative factor since it is rare in the young 
(except in asthmatics) and the blebs do not tend to become overdistended with air because 
they communicate with the surrounding lung tissue, but Perry (1939) found that 20 (91%) 
of his patients over the age of 40 had clinical, radiological and spirometric evidence of 
emphysema. In this series the 5 (3-1°%) patients with radiological signs of unilateral or 
generalized emphysema were aged 23, 23, 31, 45 and 55; it was not possible to determine 
the cause of the unilateral emphysema in the 2 younger patients, 1 not being traced and the 
other symptom-free nine years later. 

The presence of respiratory tract infection at the time of onset of the spontaneous 
pneumothorax.—Leach (1945) found that 18 (14%) of his patients had an upper respiratory 





iated West’s 
No adequate 







60 years 
60 old and! 
irs upwards 








4 































: infection and 13 had a cough but in only one did the pneumothorax occur during a bout of 
coughing. In this series there was a history of such an infection in 18 cases (11%) but the 
= month of admission to hospital does not suggest that this condition is more likely to occur 
‘ when these infections are most common (Table V). 
TABLE V.—MONTH OF ONSET OF PNEUMOTHORAX IN THIS SERIES 
Month Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. 
| Number of cases 14 12 12 12 13 16 17 15 14 13 14 10 
(No record in one patient.) 
— — Activity at onset of the spontaneous pneumothorax.—The relation between physical 
9 exertion and the onset of a spontaneous pneumothorax is of considerable interest both 
C%) physiologically and from a medico-legal aspect, the latter problem being well demonstrated 
aa by 13 (22-4°%) of Ornstein and Lercher’s (1942) patients being industrial compensation cases. 
Kjaergaard (1932) found no history of preceding physical exertion in 78-7 % of the episodes 
in his report, 16°% occurring while the patient was in bed; similarly 4 (6-3°%%) of Hyde and 
Hyde's (1948) patients were wakened by symptoms of a pneumothorax and Jones and Lyons 
on, 937) (1954) found that 11 (13-3°%) of their patients were asleep or just rising. In this series the 
sen tous activ y of the patient at the time of onset of the pneumothorax was recorded in 100 cases; 
s fe 's of 36 w re at rest or asleep, 48 were carrying out mild exercise and 16 were taking strenuous 
stei and exerc se. There is therefore no close relationship between physical activity and the onset 
ofa :nmeumothorax but it remains possible that exertion plays an occasional part. 
, As mptomatic spontaneous pneumothorax.—The accidental finding of a pneumothorax 
ing arly atro tine chest X-ray is not unusual; Kjaergaard (1932) noted 2 such patients, 5 of Wilson’s 
10- Ib. (193°, 11 cases were detected in this way and Schneider and Reissman (1945) found that 
nts vere 5% f their 100 cases were asymptomatic. In this series 5 men were found to have a 
ith low pneu 10thorax at their annual mass miniature radiograph but only one was completely 
like » to symp om-free, the remainder admitting to cough, chest pain or dyspnoea on exertion, on 
| be ised direc questioning. 
ther ‘ore Lu g involved in this attack of spontaneous pneumothorax.—In this series there were 





80 r tht-sided attacks while 82 involved the left side, a ratio of 0-97:1; in 1 patient there 
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was a bilateral partial pneumothorax. In 1,001 cases from the literature 529 were : ght- 
sided, 453 left-sided and 19 bilateral, alternating or unspecified (Table V1) but thee is 


TABLE VI.—LUNG INVOLVED IN PNEUMOTHORAX 
No. of No. of No. bilateral, 
right left alternating or 
Author pneumothorax pneumothorax unknown 
Enneking (1923) 73 66 
Le Wald (1926) 
Olbrechts (1930) 
Kjaergaard (1932) 33 
Biesenthal and Snyder (1932) 
Wilson (1937) 
Kirshner (1938) 
Perry (1939) 
Van Ordstrand (1940) 
Ornstein and Lercher (1942) 
Pease, Stener and Chapman (1944) 
Leach (1945) 
Schneider and Reissman (1945) 
Cohen and Kinsman (1946) 
Niehaus (1947) 
Hyde and Hyde (1948) 
Rottenberg and Golden (1949) 
Du Bose, Price and Guilfoil (1953) 
Jones and Lyons (1954) 
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529 5 19 
(528%) (45:3%) (1-:9%) 


Total 





This series 80 82 1 

(49-1%) (50-3 %) (0-6%) 

some evidence that the left side is more often involved when there is a concurrent mediastinal 
emphysema. 

Recurrence of pneumothorax.—Recurrence is frequent at some later date, often in the 
absence of any evident predisposing cause, and many patients are instructed to lead quiet 
lives; they are advised not to close the glottis, or to avoid high altitudes or heavy lifting, 
yet these restrictions seem unnecessary since relapses may well occur while the patient is at 
rest and much avoidable invalidism may be encouraged. The relapse rate varies from 
4:7% observed by Perry (1939) to 29-8°% reported by Ornstein and Lercher (1942) with an 
average of about 20%; the relapse may be in the contralateral lung, as in 20% of Hyde and 
Hyde’s (1948) and 35% of Ornstein and Lercher’s (1942) patients. Schneider and Reissman 
(1945) found that only 10% recurred if two years had elapsed but Rottenberg and Golden 
(1949) noted the average time between attacks to be nearly two years although 15 (62:5" 
of their cases had their relapse within a year (Table VII). 20 (12-3%) patients in this serie 


TABLE VIIT.—RECURRENCE RATE OF SPONTANEOUS PNEUMOTHORAX 
No. of No. with 
Author patients recurrence °% recurrence 
Wood (1931) 15 
Kjaergaard (1932) 7 
Perry (1939) 
Ornstein and Lercher (1942) 
Schneider and Reissman (1945) 
Cohen and Kinsman (1946) 
Hyde and Hyde (1948) 
Myerson (1948) 
Rottenberg and Golden (1949) 
Du Bose, Price and Guilfoil (1953) 
Jones and Lyons (1954) 





Total 720 





This series 116 14 _ 12-12 
(Note: the figures from the literature are not strictly comparable with those in this investi: 
since some authors do not state the period of observation which was from one to eleven years | 
series.) 


gave a verified history of previous pneumothorax, 12 (7-4%) having had single ipsil: 
attacks, 4 (24%) two or more ipsilateral attacks, 2 (1-2 %) one or more contralateral att 
while the side of the previous attack was unknown in 2. 
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ree of collapse of lung.—Estimates of the degree of collapse vary with the observer 
diological technique and therefore both Leach (1945) and Rottenberg and Golden 
divided their cases into only two groups, less than or more than 50% collapse; 
il collapse may not be detected unless radiographs are taken in full expiration and 
hnique is superlative. In this series the pneumothorax was reported as partial in 97 
.) and complete in 65 (39-9°), while in 1 it was bilateral and partial (Table VIII). 


TasBLe VIII.—DEGREE OF COLLAPSE OF LUNG 
oO. No. Less than More than 
in Inadequate remain- 50% 50% 
Author series records ing collapse collapse _ Bilateral 
Leach (1945) 126 32 94 56 38 _— 
Rottenberg and Golden (1949) 97 9 88 57 31 — 


This series 163 — 163 97 65 1 


Total 386 41 345 210 ~—«134 1 
1%  GI% 


Presence of adhesions in the pneumothorax radiographs.—The importance of adhesions 
which prevent further collapse of lung has been stressed in the American literature on 
account of the greater incidence of subsequent active pulmonary tuberculosis in these 
patients but they are a group self-selected for the development of pulmonary tuberculosis, 
the adhesions often being due to a previous tuberculous pleurisy. None of the 6 (9°8%) 
patients noted to have adhesions by Kjaergaard (1932) developed pulmonary tuberculosis 
but this did happen to all 3 (5:2°4) of Ornstein and Lercher’s (1942) cases; similarly Cohen 
and Kinsman (1946) had 5 (13°) cases with adhesions, 2 having no lung lesion after 
expansion, 2 inactive minimal tuberculosis and 1 active disease. In this series adhesions 
were noted at the time of the pneumothorax in 8 (5%) patients but none of the 4 patients 
followed up for two to nine years developed active pulmonary tuberculosis. 

Presence of a simultaneous pleural effusion.—Small effusions are frequent, rapidly absorbed 
and of no significance and in his definition of pneumothorax simplex Kjaergaard (1932) 
allowed a trace of fluid in the costophrenic angle so long as it could not be detected clinically ; 
when fluid rises above the level of the diaphragm a hemopneumothorax or a tuberculous 
effusion is almost certainly present. In a collected series of cases from the literature a small 
effusion was present in 31-5°% (Table IX) but it was only present in 17-8% of the cases in 





aBLe [X.—THE PRESENCE OF A PLEURAL EFFUSION IN SPONTANEOUS PNEUMOTHORAX 
Fluid in 
No. of the costo- Fluid up Fluid 
attacks No phrenic to the above the 
Author in series fluid angle diaphragm diaphragm 
Palmer and Taft (1931) 5 3 1 — 1 (due to blood) 
Kjaergaard (1932) 61 49 10 — 2 (due to blood) 
Wilson (1937) 11 10 1 -- _ 
Beatty (1938) 8 5 3 — 
Kirshiier (1938) 20 18 1 — 
Ornstein and Lercher (1942) 58 36 22 
Pease. Stener and Chapman (1944) 7 3 _ 


4 
Coher: and Kinsman (1946) 39 25 10 4 (two due to 
tuberculosis) 


2 (due to blood) 
3 (due to blood) 


1 (due to blood) 


Hyde nd Hyde (1948) 63 40 19 2 
Rotte: berg and Golden (1949) 97 48 46 _— 


Total 369 238 
(64%) 








2 13 
(05%) (35%) 


29 — 2 (due to blood) 
(178%) (12%) 


116 
(32%) 





This series 163 132 
(81%) 


this t port; the reason for the disparity of these figures is not clear but it is possible that 
Servic » patients are admitted to hospital earlier than in civil life and the chest radiographed 
befor fluid has formed. In one patient in this series the trace of fluid was aspirated and 
founc to be clear, containing 96% lymphocytes. 

Pr. ence of fever.—A low-grade fever is often noted in the first week, as in 11% of Hyde 
and _yde’s (1948) patients, but a temperature repeatedly above 99-6°F. indicates either a 
tuber ulous effusion or a hemopneumothorax and it is significant that the two of Cohen 








522 Proceedings of the Royal Society of Medicine 16 


and Kinsman’s (1946) 39 patients to have fever were both found to have active pulm: nary 
tuberculosis. Temperature charts had been preserved in 66 cases in this series; 14 (2) :2%) 
showed a fever of 99-100°F. for less than a week, while there was no recorded fever n 52 
(78-8 %). 


Laboratory investigations.—Little useful information is obtained from routine investig ition 
of the erythrocyte sedimentation rate (E.S.R.), the white cell count, sputum examinati: n for 
tubercle bacilli or the tuberculin skin test in spontaneous pneumothorax. Jones and ! yons 
(1954) found a normal E.S.R. in all 60 cases except one who had pulmonary tuberc:losis 
while Hyde and Hyde (1948) noted that a slightly raised E.S.R. or white cell count was :iot of 
diagnostic value. In this series the E.S.R. was normal in 100 (97-1%) of the 103 patients 
examined and the fact that it was 18, 23 and 25 mm. in one hour in the remaining 3 did not 
prove useful in the ultimate prognosis, each patient making an uneventful recovery and 
remaining well for one to ten years; similarly the blood picture was normal in the 
49 patients examined and the sputum repeatedly negative for tubercle bacilli in all 67 
examined. 

A negative tuberculin skin reaction is strong evidence against a tuberculous etioloxy for 
the pneumothorax and there are limited reports in the literature that about half are positive 
in the absence of active pulmonary tuberculosis (Table X). In this investigation 5 out of 9 
patients showed a positive reaction. 


TABLE X.—RESULTS OF TUBERCULIN TESTS 





No. No. 
of cases tuberculin 
Author in series tested Positive Negative Doubtful 

Kjaergaard (1932) 51 a2 12 9 1 
Leggett, Myers and Levine (1934) 19 15 7 8 
Ylvisaker, Kiessling and Kirkland (1940) 17 13 8 
Norris (1940) 25 15 8 7 
Cohen and Kinsman (1946) 39 12 6 6 
Jones and Lyons (1954) 60 42 21 21 

Total 211 119 62 56 | 


(564%) (521%) (471%) (08%) 


Mediastinal emphysema.—Many ingenious theories have been put forward to explain the 
unmistakable physical sign of a clicking pneumothorax but no experimental evidence was 
forthcoming until Macklin (1939) showed that over-inflation of the lung of a cat ruptured 
alveoli causing pulmonary interstitial emphysema, subcutaneous emphysema in the neck 
and often a concurrent pneumothorax, the air passing to the mediastinum via the vascular 
sheaths and not by the bronchial sheaths. Scadding and Wood (1939) separated two groups 
of cases with transitory noises over the precordium; in the first a chiefly systolic clicking 
sound always indicated that a left pneumothorax was present while, in the second, churning, 
crunching or crackling sounds in systole and diastole occurred in mediastinal emphys:ma, 
both sorts of sound being found when a pneumothorax was present in association with 
mediastinal emphysema. 

There are a number of case reports in the literature of a left-sided pneumothorax i the 
presence of mediastinal emphysema (Wolferth and Wood, 1930; McGuire and Bean, | 739; 
Miller, 1944; Hamman, 1937, 1939) and in the only possible case of a right-sided cli-king 
pneumothorax (Black, 1948) the sound was not observed clinically. In the present : :ries 
there was radiological evidence of mediastinal emphysema in 2 patients; in both ther was 
a left-sided pneumothorax and an audible and palpable clicking noise was heard ove the 
precordium. 


Air travel.—Air travel may prove dangerous in the removal of patients with a pne 0- 
thorax to special treatment centres on account of the expansion of the air in the p! ral 
space when the barometric pressure falls. In this series a large lung cyst ruptured w! ‘ea 
man aged 20 was flying as a passenger and he was in immediate respiratory distress w! '¢ a 
second patient became increasingly breathless when he was flown to England fron the 
Mediterranean before the lung had completely expanded after a pneumothorax. 


Treatment.—Treatment was symptomatic until there was evidence of considerab!  re- 
expansion. Air was aspirated from the chest in 16 (9-8 %) cases (in 9 for the relief of ten on, 
and in 7 to hasten expansion). 

The potential danger of the development of a contralateral pneumothorax anc he 
economic loss from the prolonged sickness under conservative treatment have le to 
continuous intrapleural suction being advised in order to obtain early expansion o' he 
collapsed lung and Jones and Lyons (1954) employed this method in 15 (25%) of their pat 1s 
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where the lung had not shown any evidence of expansion after five to seven days on 
conse: vative treatment. There is a danger of sepsis with empyema formation, as in one 
case ii! this investigation. 


Time for expansion of the collapsed lung.—Leach (1945) found that those with less than 
50°% collapse took about nineteen days to expand while the remainder took about forty-eight 
days and Cohen and Kinsman (1946) reported an average stay of their Service patients in 
hospital of forty-one days; in civil practice Schneider and Reissman (1945) observed that 
their patients were away from work for three to four months and even longer in compensation 
cases. In this series records are available for 136 patients, the average time for expansion 
being 39°75 days but there were 8 (4-9°%%) patients in whom expansion was delayed for 
104-171 days. It is in these latter cases that a persistent bronchopleural fistula may be 
present and Brock (1948) brought to notice the chronic ill-health and marked loss of weight 
in 46 patients in whom the average duration of the pneumothorax was fifteen months 


(Table XI). 
TABLE XI.—TIME FOR EXPANSION OF LUNG 


Time for expansion Cases 

(days) No. % 

1-7 5 3-7 

8-14 14 10-3 
15-21 18 13-2 
22-28 20 «14-7 
29-35 22 16:2 
36-42 13 9-5 
43-49 9 6°6 
50-56 9 66 
57-63 5 3-7 
64-70 5 3-7 
71-77 5 3:7 
more than 77 11 8-1 


Average time for expansion—39-75 days 
In 92 cases (68%) lung expanded within six weeks 


Death in spontaneous pneumothorax.—Kjaergaard (1932) found references to only 6 deaths 
in 200 typical cases and in 4 it was due to hemopneumothorax. Rottenberg and Golden 
(1949) had two (2-1°%) deaths due to tension pneumothorax and several other single cases 
have been reported. There were no deaths in this series. 


Abnormal chest radiograph after expansion.—The final chest radiograph was abnormal 
in 25 (15-3°%) patients; in 13 there were ipsilateral or contralateral calcified lesions, in 6 
ipsilateral or contralateral bulle, in 5 ipsilateral or generalized emphysema and in 1 an 
apical pleuritis. 5 of these patients had had previous attacks of spontaneous pneumothorax. 
Cohen and Kinsman (1946) reported similar findings in their Service patients, 17% having 
minimal inactive lesions. 

Final disposal on recovery from the spontaneous pneumothorax.—148 (90-8%) patients 
returned to full duty while 15 (9°2%) were invalided from the Royal Navy as a direct or 
indirect result of their spontaneous pneumothorax, the invaliding diagnoses being: inactive 
pulmonary tuberculosis (4), emphysema (4), recurrent pneumothorax (2), asthma (2), 
multiple bulle (1), effort syndrome (1), following pleurodesis (1). In the U.S. Army Air 
Fore: Leach (1945) found that 74% returned to duty, 10° were invalided, and the disposal 
was unknown in the remaining 16° while Cohen and Kinsman (1946) stated that 80% of 
their men in the U.S. Army were retained and 7% invalided. 


THE FOLLOW-UP 
1!) (73%) of the patients were traced, 3 of whom were dead, leaving 116 (71:2%) for 
this nalysis (Table XII). 


TABLE XII.—No. oF PATIENTS TRACED IN EACH YEAR 


Year 1943 1944 1945 1946 1947 1948 1949 1950 1951 1952 1953 
No. of cases in original 20 14 22 17 16 11 9 10 9 13 22 
inv: tigation 
No. -aced 14 10 14 10 12 8 5 8 7 9 19 
Dea’ :s | | — — — — 1 — — — — 
No. vithout recurrence 13 8 13 8 9 7 4 7 6 8 19 


[ aths.—One patient died in status asthmaticus at the age of 30, six years after his 
pne mothorax, and another as the result of a road accident, also six years after his attack; 
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the third patient died at the age of 59, four years after his pneumothorax and foll: wing 
invaliding on account of emphysema. None of these patients had had a recurrence : f his 
pneumothorax. 


Recurrence of pneumothorax.—14 (12-1°%) of the patients had had an ipsilateral, c: atra- 
lateral or bilateral recurrence of spontaneous pneumothorax. The relapse rate may the: cfore 
be summarized as follows: 20 (12%) of the original 163 patients had had a previous pn: umo- 
thorax and 14 (12%) of the 116 patients followed up for one to ten years had had a recu: rence 
but this includes only 1 of the original 20 and he was an asthmatic (Table XIII). 


TABLE XIII.—PATIENTS WITH RECURRENCE OF PNEUMOTHORAX 


Time interval Final chest 
Follow-up Side of from first X-ray after 
Patient in years relapse attack first attack 
1 11 Ipsilateral 30 months Ipsilateral emphysema 
2 10 Ipsilateral 3 months _ Bilat. calcified lesions 
3 10 Ipsilateral 12 months Normal 
Ipsilateral 30 months 
4 9 Ipsilateral 9 years Normal 
5 8 Contralateral 43 years Ipsilateral apical bulla 
6 8 Ipsilateral 2 years Normal 
: Contralateral 6 years 
7 7 Contralateral 25 months Normal 
8 7 Contralateral 7 years Normal 
9 7 ( Contralateral 7 months Generalized emphysema 
< Ipsilateral 13 months 
| Bilateral 30 months 
10 6 Ipsilateral 3 years Normal 
11 b Ipsilateral 21 months Normal 
12 4 Contralateral 16 months Normal 
13 3 Contralateral 12 months Contralateral cysts 
14 1 Contralateral 12 months Generalized 
emphysema 


No recurrence of pneumothorax.—There was no recurrence in 102 (87-9°%) of the patients 
traced (Table XII). 


Significance of adhesions in the pneumothorax radiograph.—A follow-up was obtained 
on 4 of the 8 patients in whom adhesions had previously been observed; 2 had had their 
pneumothorax in 1945, 1 in 1949 and 1 in 1952 but none had developed pulmonary 
tuberculosis and only 1 had had a further pneumothorax (contralateral), this patient being 
known to have generalized emphysema. 


Symptoms.—87 (75 %,) of the patients traced were symptom-free while 29 (25%) attributed 
their breathlessness on exertion (in 27) or winter bronchitis (in 2) to their spontaneous 
pneumothorax (Table XIV). 


TABLE XIV.—PATIENTS WITH AND WITHOUT SYMPTOMS AT FOLLOW-UP 


Year 1943 1944 1945 1946 1947 1948 1949 1950 1951 1952 1953 
Number traced 14 10 14 10 12 8 5 8 7 9 19 
Symptom-free 11 4 10 7 12 5 4 7 5 7 15 
Chest symptoms present 3 6 4 3 — 3 1 ] 2 2 a 


Chest radiographs.—8\ (69:8°%) patients had had a normal chest radiograph with 1 the 
previous two years while 22 (19°) had had no further chest film following recovery from 
their pneumothorax. 13 (11-:2°%) patients had abnormal chest X-rays but in 10 ( -6%) 
the abnormality was known to have been present following expansion of the collapsec ‘ung, 
leaving 3 (2°6%) who had developed lung lesions during the follow-up period. | one 
patient a large ipsilateral bulla appeared and lobectomy was performed, anothe was 
appealing to the Pneumoconiosis Board for compensation after a chest film had shown ome 
reticulation in both lung fields, while the third had developed open pulmonary tuberc  osis. 
This last patient had had a left spontaneous pneumothorax on three occasions (ag: | 17, 
18 and 19), followed by a right-sided attack at the age of 20 with a normal chest film after 
— and he did not develop tuberculosis of the left upper lobe until he was 23 ears 
of age. 


Development of pulmonary tuberculosis —The absence of any relationship betw -n 4 
previous spontaneous pneumothorax and pulmonary tuberculosis is well demonstrat i by 
the long follow-ups in the literature (Table XV) but occasional cases are found whe . the 
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TABLE XV.—SERIES IN WHICH PULMONARY TUBERCULOSIS WAS 
NOT OBSERVED AT FOLLOW-UP 


No. Maximum Active 

followed length of pulmonary 

Author up follow-up tuberculosis 
Biesenthal and Snyder (1932) 12 9 years Nil 
Kirshner (1938) 11 9 years Nil 
Perry (1939) 67 13 years Nil 
Blackford (1939) 14 15 years Nil 
Norris (1940) 23 12 years Nil 
Niehaus (1947) 21 12 years Nil 
Hyde and Hyde (1948) 18 8 years Nil 

Total 166 


presence of pulmonary tuberculosis has no bearing on the extiology of the pneumothorax. 
All the 126 men in the U.S. Army Air Force reported by Leach (1945) had been X-rayed 
before entry or subsequently, yet one had proven active disease, and in a rather similar 
series from the U.S. Navy Jones and Lyons (1954) found one case of open disease, while 
Cohen and Kinsman (1946) reported two cases of open pulmonary tuberculosis and seven 
others with apparently inactive lesions amongst 39 patients in the U.S. Army. 

Once a pneumothorax has fulfilled the definition of Kjaergaard (1932) it may be regarded 
as a benign condition and there is no greater chance of the development of pulmonary 
tuberculosis than in the average individual in the community. Perry (1939) could find 
only 6 (2-4°%) patients out of a total of about 250 in the literature who developed pulmonary 
tuberculosis and there was no such case in his series of 85 patients (Table XVI). 


TasBLe XVI.—DEVELOPMENT OF PULMONARY TUBERCULOSIS AFTER 
SPONTANEOUS PNEUMOTHORAX 


No. No. 
of cases Maximum developing 
followed period of | pulmonary Time 
Author up follow-up tuberculosis Lung interval 
Hamman (1916) 5 6 years | Bilateral 34 months (previous 
alternating pneu- 
mothorax with 
negative Mantoux) 
Kjaergaard (1932) 49 20 years | Contra- 3 years (exposed at 
lateral home) 
Leggctt, Myers and 19 Not stated 1 Ipsilateral 5 years 
Levine (1934) then contra- 
lateral 
Ornstein and Lercher 40 18 years 3 Not stated Less than two years; 
(1942) adhesions present 
Schneider and Reissman 65 10 years 1 Contra- 5 years 
(1945) lateral 
Rottenberg and Golden 97 Not stated 1 Not stated 14 years; adhesions 
(1949) present 
This series 116 11 years I Contra- 3 years 
lateral 
Totals 391 9 


S. mmary.—The case records of 163 patients admitted to the Home Port Naval Hospitals 
with a spontaneous pneumothorax during the period 1943-1953 inclusive have been reviewed. 
It is essentially a disease of the young adult male of average physique, associated with no 
mar ed constitutional upset, involving either lung equally unless mediastinal emphysema is 
pre: nt when the left lung is more often involved, and it usually absorbs within 6 weeks; 
phy ical exertion is not an important precipitating factor but there is a considerable risk of 
rect rence. 116(71-2°%) of the patients were followed-up for one to eleven years; 3 (1-8%) 
had lied without a recurrence of the pneumothorax, 14 (12-1°%) had had further attacks and 
one 0-9°%) had developed contralateral active pulmonary tuberculosis three years after his 
last sneumothorax. 

1 .is investigation confirms that the incidence of pulmonary tuberculosis in patients who 
hay had a spontaneous pneumothorax is no greater than in the general population 
but it remains important to exclude tuberculosis at the time of occurrence of the 
pne :mothorax. 
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BOOK REVIEWS 


Medical Ethics. A Guide to Students and Practitioners. Edited by Maurice Davidson, 
M.A., D.M., B.Ch.Oxon., F.R.C.P. (Pp. viii + 165; illustrated. 20s.) London: 
Lloyd-Luke (Medical Books) Ltd. 1957. 


This book contains a collection of essays dealing with various aspects of the personal 
relationships met with in practice. Each of the distinguished authors writes in characteristic 
style on the subject allotted to him, and thus a pleasing variety is afforded. 


The functions of the General Medical Council are well outlined by Mr. W. K. Pyke-Lees, 
and Dr. Clegg gives some wise advice to those doctors who write for the lay press or take 
part in broadcast or television programmes. Lord Cohen of Birkenhead deals with the 
doctor-patient relationship with his accustomed clarity, while Sir Heneage Ogilvie writes 
in plain language about the way in which a doctor should behave towards his colleagues. 
There is a short but welcome note on “‘Medicine and the Church” by the Bishop of Durham. 
Dr. Neville Stafford contributes a chapter on “The Doctor, the Law and the Police” 
which is excellent but would be almost more appropriate in a textbook on forensic medicine. 
Dr. Roques delivers wisely conservative judgments on the questions of contraception, 
therapeutic abortion, sterilization and artificial insemination. There are two useful 
chapters on clinical subjects—the Management of the Hopeless Case written by Dr. Lindsey 
Batten, and the Care of the Dying from the pen of Dr. Clifford Hoyle. The last essay is 
an excellent account of the Hippocratic Oath by Dr. Douglas Guthrie. 


We have left for special mention the other two contributors. Professor McCance writes 
a much-needed chapter on the practice of experimental medicine in which he carefully 
lays down the safeguards required by therapeutic experiments on the human being. This 
is the first time we have seen such an essay on this most important subject and we commend 
it to all workers on the forefront of medicine. Finally the editor of the volume, Dr. Maurice 
Davidson, has written not only the introductory chapter but also two short essays on 
difficult subjects—the doctor’s responsibility to his own family, and the problem as to 
what should be told to gravely ill patients. These are written with true humanism, and 
though the writer says that “judgment, discretion and initiative are not to be taught by 
tule of thumb” we believe the first two of these can be cultivated by reading such a book 
as this. 


One impression stands out prominently after reading this book, i.e. the immense influence 
which is still being exerted by the ethical teaching of Hippocrates on the medical profession 
of to-day. There is much to be said for Dr. Guthrie’s plea that some form of the 
Hippocratic oath should be put before if not taken by every graduate of medicine. 


There is some overlapping and on one question we detected difference of opinion. 
On the question of euthanasia one contributor states that “‘the doctor must not be the 
arbiter of life and death” while another comments surprisingly “‘the law forbids in theory 
but ignores in practice, thus tacitly accepting the common-sense view that doctors here, 
as in other spheres, should be protected from the consequences of steps honestly taken in 
the interests of patients’’. 


De Motu Cordis. Movement of the Heart and Blood in Animals. An Anatomical Essay 
by William Harvey. Translated by Kenneth J. Franklin. (Pp. xii + 209; illustrated. 
17s. 6d.) Published for the Royal College of Physicians of London. Oxford: 


Blackwell Scientific Publications. 1957. 


hais excellent translation of the most important medical work ever written will 
un oubtedly take its place at once as the standard English text. It is written in lucid 
En ‘ish, accurate, and altogether a joy to read. Professor Franklin, who is at the same 
tim a distinguished physiologist and classical scholar, has so closely entered into the 
thc ight of Harvey that the translation reads as if the work had been primarily written in 
En lish. We can give but a few examples of the felicity of translation. 

arvey’s resolution to free himself from the bondage of Galen is vividly portrayed. 
“F owever, the die has now been cast, and my hope lies in the love of truth and the clear- 
sig tedness of the trained mind.” Again, the picture Harvey draws of the failing heart 


° 
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is wonderfully reproduced—“And while the heart is slowly dying, one can sometime see 
it—so to speak—arouse itself and, in reply to two or three auricular beats, produce a s ngle 
ventricular one slowly and reluctantly and with an effort”. 


An example of accuracy. At the end of Chapter 9 Harvey wrote—“Ego in illa 
disquisitione jam sum’. This had been rendered by a previous translator—“‘I shall now 
discuss this point’’, and a critical note had been added that Harvey had forgotten to di. cuss 
it. Professor Franklin translates correctly and in modern idiom—‘I am now busy with 
that research’. 


We should like to continue quoting passages which specially appealed to us but shall 
not do so, for everyone should read the whole book for himself. For the medical student 
the reading of Harvey’s immortal work should be compulsory, and now that this imost 
readable translation is available there is no excuse if he does not become acquainted with 
it. The reading of the De Motu Cordis is the beginning of physiological wisdom, and 
every doctor and man of science will enjoy and profit from this beautifully produced volume. 


Battle for the Mind. A Physiology of Conversion and Brain-washing. By William Sargant. 
(Pp. xxiv + 248; illustrated. 25s.) Melbourne, Toronto and London: Wiiliam 
Heinemann & Co. Ltd. 1957. 


In this book, Dr. William Sargant reiterates his views about abreaction and its reformula- 
tion in terms of the Pavlovian conditioned reflex. He goes much farther and considers 
what he believes to be the close relationship of political indoctrination, religious conversion, 
and the work of the Freudian psychoanalyst. By political indoctrination he refers to what 
has been inelegantly called “brain washing’. By religious conversion he refers to the 
rapid and tumultuous changes of heart which apparently occur in some American revivalist 
meetings after the audience or part of it has been moved almost to the point of frenzy. 


The author is at some pains to make it clear that he is not concerned with the validity 
of any belief but only with the mechanics of its indoctrination. Nevertheless the treatment 
of the subject matter lacks delicacy of touch and there are passages which might have 
been written differently without making the author’s task more difficult. We read that 
the Apostle known to most Christians for his wise and moving first epistle to the Corinthians, 
was acutely excited, transmarginally inhibited, hallucinated, and showed “‘other inhibitory 
hysterical manifestations” just outside Damascus. Is not the clinical record in Acts perhaps 
a little too old and a little too scanty to permit these deductions to be made? True, as 
Dr. Sargant reminds us, St. Luke was a doctor—but perhaps as a medical journalist, 
psychiatry may not have been his best subject. When we are told, too, that Chinese 
Communists have been helped in their task of political conversion by a study of Catholic 
Missionary methods, one wonders if the author has not over-reached his authority. 
Certainly it would be interesting to have the views of a Catholic Missionary who has worked 
in China. 

The book is intended to appeal to a wider audience than a purely medical one and * ‘oo 
technical a style has been avoided’. This design places difficulties in the path of any 
writer and perhaps accounts for some loss of accuracy. Thus, “much of our human |ife 
consists ... in the unconscious following of conditioned reflex patterns originally acqu red 
by hard study”. How are conditioned reflex patterns studied? Surely the author means 
acquired habits which become automatic by repeated use. A grown man shaves hin self 
automatically, and even unconsciously but no one would suggest that shaving is a « 0n- 
ditioned reflex. Conditioned reflexes as defined and established by Pavlov play a very s: all 
part in integrated human behaviour. On pages 7 and 8 there is, included under the | rm 
conditioned reflex, a remarkable mixture of what most people would call reflexes, conditic ‘ed 
reflexes, habits, attitudes and sentiments. Precision in the use of language seems t: be 
wholly abandoned when the author, in speaking of E.C.T., explains that John Wesley 010 
was a great believer in electric treatment and possessed a Leyden jar—though he stoy ed 
short of convulsions! 


A series of illustrations at the centre of the book begins with a Quaker Meeting, ¢ es 
on to show some excited Negroes, some even more excited revivalists and ends with R °k 
and Roll, and Wesley in a death cart. The book itself is well written and agreeably produc 4. 
It will certainly arouse discussion but it is to be hoped that psychiatrists generally © ll 
not be thought to have a Weltanschauung as sterilely mechanistic as this. Experience ‘Ss 
shown that such a view is still very prevalent and makes the clinician’s task needle: y 
difficult. 
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DISCUSSION ON THE RADIATION TREATMENT OF CANCER 
OF THE ANTRUM AND ETHMOID 


Miss Margaret D. Snelling (The Middlesex Hospital, London): 
The Treatment of Carcinoma of the Maxillary Antrum and Ethmoid 


The method used in the treatment of cases of carcinoma of the maxillary antrum at the 
Middlesex Hospital was introduced in 1936 and was described by Professor Windeyer in 
the Skinner lecture of 1943 (Windeyer, 1943, 1944; Windeyer and Wilson, 1955). The whole 
of the antrum is irradiated with deep X-rays to a dosage of 5,000—5,500 r in five to six weeks. 
No surgical treatment is given at this stage apart from a biopsy to confirm the diagnosis 
and, where there is infection, drainage by Caldwell-Luc antrostomy. One month after the 
completion of the deep X-ray treatment a palatal antrostomy is performed when residual 
tumour and necrotic debris are removed and a biopsy is taken of any suspicious area. 
Active growth in the antrum is then treated by an intracavitary radium applicator while any 
recurrence in the ethmoid region is implanted with radium needles or gold seeds. Since 
the effect of applicator or implant is necessarily localized to a small volume, this treatment is 
unsuccessful in cases where there is extensive infiltration and we have in recent years 
endeavoured to avoid the necessity for this additional irradiation by extending the volume 
and improving the dosage distribution of the original deep X-ray treatment. As a result 
of these alterations in our technique the local recurrence rate has diminished considerably. 

Table I shows the results obtained in all cases of malignant disease of antrum and/or 


THe RESULTS OF TREATMENT OF CARCINOMA OF MAXILLARY 
ANTRUM AND ETHMorps: 1929-1950 
Full 
Five-year treatment 
survival given 
3 (7:3%) 33 
7 (18%) 33 
8 (22-:2%) 27 
17 (41-5%) 39 


1929-1950 35 (22°4%) 132 
1936-1950 32 (27°8%) 99 32 (32°3%) 


ethmoids seen at the Middlesex Hospital from 1929 to 1950 inclusive. The cases are divided 
into an early group treated by varied techniques before 1936 and three later groups each of 
five years, all treated by our present method. The five-year survival rate has improved 
steadily, rising from 9-1 °% in treated cases before the introduction of the present method to 
21:2°%, 29-6% and 43°6%. Not all the five-year survivors are free from disease and of the 
17 patients in the last group who were alive five years after the first treatment 7 were thought 
to have disease still present—an apparent cure rate of 25-6%. The result of the more 
intensive treatment has been, therefore, not only to increase the number of cures but also 
to increase the average length of life in the failures. An attempt was made to assess the 
rela‘ion between the results of treatment and the histology of the tumour but there were too 
few cases in each group for any definite conclusions to be drawn except, perhaps, in the case 
of « denocarcinoma in which the results confirm the impression of apparent cure followed 
by . ite recurrence. 

uses of failure-—10 of the 132 cases developed blood-stream metastases and in 11 
the: = was spread to the lymphatic glands. The most important complication by far was the 
loc. | recurrence which occurred in no less than 35 of the 132 patients—11 times in the antrum 
anc 24 in the orbit or ethmoids. 

\ hile recurrence in the antrum is rare with our present technique, recurrence in the orbit 
anc ethmoid remains a very serious problem, which must be overcome if the results are to 
be urther improved. Because of the high incidence of involvement of orbit and ethmoid 
wh: 1 the cases are first seen—it was present in 65-8% of the cases treated between 1946 and 
19S \—these are presumed to be involved in every case, and are therefore included in the 

treatment with deep X-rays. The sight of the eye on the side of the growth is thereby 
ngered but loss of sight is rare except where the orbit is extensively infiltrated or 


TABLE I. 


Five-year 
survival 
3 (9-1%) 
7 (21:2%) 
8 (29-6%) 
17 (43-6%) 


35 (265%) 


Total 


1929-1935 
1936-1940 
1941-1945 
1946-1950 
Totals 
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Fic. 1.—Section through centre of antrum— Fic. 2.—Section through “orbits and ethmoids 
four field deep X-ray treatment (250 kV, H.V.L. showing dosage received by four field treatment 
2:4 mm. Cu, F.S.D. 50 cm.). as shown in Fig. 1. 





Fic. 3.—Section through orbits and ethmoids Fic. 4.—Coronal section through antri 
showing effect of addition of small field at anterior ethmoids showing dosage disti 
contralateral inner canthus. (treatment as in Figs. 1 and 3). 


infected. Every precaution is taken to reduce the irradiation received by the other ey: 
each case is carefully planned with this object. 

Fig. 1 shows a transverse section through the middle of the antrum. Superimposed 
it is the plan and dosage distribution of a four-field deep X-ray treatment. (For this phy 
chart, as for most of the others, | am indebted to Mr. C. Gregory, now working i! 
Physics Department at Mount Vernon Hospital.) On the side of the tumour, there ar: 
long fields, 4 or 6 cm. wide, which extend from above the level of the frontal sinus do. 
below the floor of the antrum; the lateral field is directed medially and forwards an 
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anterior field backwards and medially. On the unaffected side, there is an anterior field 
—usuzily 4 cm. wide—which extends from the lower margin of the orbit to below the 
hard palate. This field is directed medially and backwards, the angle depending upon 
those of the other fields and upon the anatomy of the part. 

Since with three fields only the dose is too low posteriorly a lateral field is usually added 
on the sound side and is directed medially through the back of the normal orbit and antrum 
to the posterior part of the diseased antrum and orbit. The addition of this field brings the 
posterior part of the antrum into the high dosage area. 

Fig. 2 shows a transverse section through the centre of the orbit. The same four field 

plan is being used but we are now above the level of the small anterior field on the sound 

fide and the dose received is due to a combination of anterior and lateral fields on the side 
of the diseased antrum and the lateral field on the sound side. The dosage in most of the 
orbit and ethmoid region is satisfactory but an inadequate quantity of radiation reaches the 
anterior ethmoid cells and the antero-medial part of the orbit, which are often infiltrated 
with growth. A small field, usually 2 cm. wide, is therefore added at the inner canthus on 
the sound side (Fig. 3) and is so placed and angled as to reduce to the minimum the dose 
received by the eyeball to be preserved. In this example the medial part of the eyeball 
receives a maximum dose of 30% of that received by the tumour. The cerebrum also 
receives little radiation. 

Fig. 4 shows a coronal section through the centre of the antrum and anterior part of the 
eyeball. The antrum, floor of orbit and ethmoids are all seen to be in the high dosage area, 
while the orbit on the sound side receives relatively little radiation. 


I should like to thank Miss Hewland and Mr. Turney of the Art and Photographic 
Department of The Middlesex Hospital for their help in the preparation of the illustrations 
in this paper. 
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Dr. T. W. Backhouse for Professor B. W. Windeyer (The Middlesex Hospital, London): 
The Treatment of Carcinoma of the Maxillary Antrum and Ethmoids by 
Supervoltage Irradiation 
I wish to describe the ideas we have had at Mount Vernon Hospital for the treatment of 
carcinoma of the maxillary antrum and ethmoids by the supervoltage machines installed there. 
The 1,000 curie cobalt®*® Theratron is designed to be fully rotational; that is, in one plane, 
it will rotate for 360°, or less, around the patient. It is impossible accurately to rotate in 
the sagittal or coronal planes, and we are limited in this type of case to a plane parallel 
to Reid’s base line. The large size of the cobalt source, compared to the focal spot of 

X-ray machines results in an unavoidable and considerable penumbra. 

Fig. 1 is a plan of a partial rotation of 140° superimposed on an anatomical specimen to 
show the distribution of dose. The anterior ethmoidal cells are relatively underdosed and 
too great a volume of tissue is irradiated. The contralateral eye receives a higher percentage 
dose, chiefly as transmitted radiation and therefore unavoidable, than we can accept if 
sight is to be preserved in that eye. Fig. 2 illustrates the coronal distribution. 

- e have therefore concluded that rotation therapy on the Theratron is unsatisfactory in 
thes: cases. 

The 4MeV Linear Accelerator has so far been available for fixed field therapy only. 
It hs very sharply defined beams, variable over a wide range of size. Fig. 3 is a typical 
dos: ge distribution achieved with two fixed fields, the posterior oblique receiving only half 
the nterior incident dosage. Fig. 4 confirms that a satisfactory distribution in the anterior 
and posterior ethmoids and the sphenoidal sinus is not obtained at the expense of the 
con’ ralateral eye. The mid-line may be transgressed and the eye still spared by using a lead 
shie d 7 cm. thick. A dose rate of 1,200 rads per week to the tumour volume has not led to 
any serious reaction while the total dose delivered has been of the order of 7,500—-8,000 rads. 
is too early to discuss the final results of treatment. Although the Theratron has now 
bee in use for two and a half years, all the cases accepted for treatment were considered 
unt :atable by any other means and yet achieved considerable palliation in the regression 
of te primary lesion. The Linear Accelerator has only been in use for one year. 


_ 


I have great pleasure in acknowledging the work of the Physicists at Mount Vernon 
Ho pital, particularly that of Mr. C. Gregory, the help of the Medical Artists at the 
Mi. dlesex Hospital, and the co-operation of the Photographic Departments of Mount 
Ve: 10n and the Middlesex Hospitals. 
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Fic. 2 (above).—Co* Theratron. 1% 
Cycling Rotation dose distribution 
coronal plane. 


Fic. 1 (left).—Co™® Theratron, \4 
Cycling Rotation dose distribution { 
irradiation of the antrum. 








Fic. 3.—4 MeV Linear Accelerator. Dose distribution Fic. 4.—4 MeV Linear Acceleratc Dos 
using two fixed fields for irradiation of the antrum. distribution in coronal pla 
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Dr. V. M. Dalley (Royal Marsden Hospital, London): 
Cancer of the Antrum and Ethmoid—Classification and Treatment 

The ‘ollowing classification of cancer of the antrum, based on the anatomy of the maxilla, 
has becn developed at the Royal Marsden Hospital: 

(1) Zygomatic; (2) Palatine; (3) Frontal; (4) Alveolar. 

(1) 16 patients belonged to the zygomatic group and the main feature was pain. Orbital 
invasion occurred early and trismus was frequently present. Nodes occurred in 4 cases 
out of 16. 

(2) 17 patients belonged to the palatine group where disease has usually spread to the 
nose and often through the palate into the mouth. The external swelling was in the region 
of the naso-labial fold. Nodes were never present initially and developed in only one case. 

(3) Tumours occurring in the region of the frontal process showed considerable 
pathological variety. Eye signs and symptoms predominated and epiphora was often 
present. Nodes were present in 6 cases and widespread metastases in 5 cases. 

(4) The alveolar group was the largest, comprising 55 cases. Disease had spread to the 
mouth either as ulceration of the upper alveolus or as a mass palpable in the upper sulcus. 

7 of the squamous group had nodes initially and 7 developed later. 

11 of the 130 cases were unclassified either owing te the advanced nature of the disease 
or to the patient being seen only post-operatively. 

At the Royal Marsden Hospital, treatment has always been a combination of radio- 
therapy and surgery. Preliminary radiotherapy in the form of external radiation is preferred 
for three reasons: 

(1) An extensive tumour is more easily treated by radiotherapy than by surgery. 

(2) An impaired blood supply is commonly thought to diminish the radiosensibility of 
neoplastic tissue. 

(3) Subsequent surgery may be more safely restricted, particularly in relation to the orbit, 
as a result of treatment. 

The two exceptions to this policy are (a) the very early case where the disease can obviously 
be completely removed by surgery, and (4) the zygomatic group of cases where the presence 
of cancer and sepsis in the dense bone of the zygomatic arch reduces tumour 
sensitivity and increases the risk of radionecrosis. 

Preliminary drainage operations are not considered necessary. The treated area includes 
the maxilla, ethmoid, nasal fossa and orbit on the diseased side. 220 kV X-rays are usually 
used with 3 fields so arranged as to spare the whole of the orbit on the normal side. The 
usual dosage is 4,500—5,000 r in five to six weeks. Direct corneal shielding is used on the 
diseased side. Bilateral cataracts occurred in 6 patients and unilateral cataract in 10. 
3 of these mature radiation cataracts have been removed and good central vision resulted. 
9 exenterations and 8 enucleations of the eye have been performed for disease and 2 eyes 
have been enucleated by the plastic surgeons but not one eye has been removed for radiation 
damage. Of those patients who had ocular surgery for disease, only one survives. 

Our usual custom if nodes are present initially is to treat with radiotherapy, frequently 
using teleradium, at the same time as the primary is treated. 3 block dissections were 
performed in this group and all 3 patients survived five years. Cases treated with radio- 
therany alone were usually too advanced for surgery to be performed. The early cases, and 
recen'!y those with involvement of the zygomatic arch, were treated by surgery with 
Subsejuent radiotherapy. Intracavitary radium is not used as the primary method of 
treatrient since by this method one cannot achieve adequate irradiation of ethmoidal or 
orbit: ! extensions. Its use is restricted to: (i) local recurrence, and (ii) as a post-operative 
meas’ re when residual disease is present after previous external radiation and has not been 
entire y removed. 

M: ‘erial and Results.—These are summarized in Tables I and II. 





TABLE I.—CANCER OF THE MAXILLARY ANTRUM AND ETHMOID. 
Material Seen 1933-1955 


ANTRUM ETHMOID 
Tot: No. of cases seen .. .. 172 Total No. of cases seen .. i oe 
™ No. of previously untreated Total No. of previously untreated 
es s <' oa cases 38 
Tot No. of recurrent cases - 39 Total No. of recurrent cases - 2 
Tot No. of cases seen but not Total No. of cases seen but not 
tr ated .. fe “a ee 3 treated .. ; : 3 


Total 172 Total 43 
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TABLE IT.—RESULTS 
Previously Untreated Cases 


Five-year survivals Three-year survivals 
Site 1933-1955 1933-1955 
Antrum 26/87 30% 36/106 34% 
Ethmoid 5/25 20% 11/32 34% 


Dr. Robert Gibb (Christie Hospital and Holt Radium Institute, Manchester): The Trea ment 
of Carcinoma of the Maxillary Antrum and Ethmoid by Radium 


In carcinoma of the maxillary antrum and ethmoid, the problem of treatment of the 
primary divides itself into three groups: (1) where the antrum alone is involved, (2) where 
the tumour is limited to the ethmoid, and (3) where both sinuses and the nasal cavity are 
involved. 

The tumours in all these sites taken together, registered at the Christie Hospital from 
1940-1950 inclusive, are first reviewed in a general way and thereafter the value of local 
radium as a treatment method, separately for the early and the late cases, is considered in 
more detail. 

The material available for study is shown in Table I. Tumours of the antrum are 


TABLE I.—TUMOURS OF MAXILLARY ANTRUM TABLE II.—TUMOURS OF MAXILLARY AN7TRUM 


AND ETHMoID 1940-1950 (inclusive) AND EtTHMmorp 1940-1950 
Total registered Antrum + a Pathology 
Ethmoid - Carcinoma <a a xe sy. 
Antrum/ethmoid 17 Anaplastic or undifferentiated .. “ 13 
— 334 Reticulo-endothelial .. ne és 19 
Total treated Early .. . = Other si i os ws be 19 
Late .. . 2 Unrepresentative, or no section ae 84 
— 285 —_ 
Untreated Too advanced 35 334 
Patient’s refusal 4 


Referred elsewhere 10 
_— 49 


certainly the predominating problem and it is perhaps surprising that in only 17 cases were 
antrum and ethmoid both considered to be involved. 

The pathological distribution in each of the three groups was similar and they are therefore 
shown together in Table Il. The major group consists of carcinoma and the reticulo- 
endothelial group will not be further considered here. The “‘other” group consists of mixed 
salivary tumours, melanomata and myelomata, 

The sex and age distribution shown on Table III, agrees closely with that quoted in 
Windeyer’s (1943) series, with nearly one-third of the patients under 55 years of age. 

The staging of these tumours is not very satisfactory, but we have accepted as ear'!y for 
antrum those cases where the estimated tumour volume was not greater than a sphere of 
4 cm. in diameter, and where there were no metastases when the patient was first scen. 
The late group consists of those with a primary tumour of diameter greater than 4 cm., 
or with metastases already present. 

The results of all methods of treatment in the treated cases are shown in Table IV. This 


TABLE IJI.—TumMouRS OF MAXILLARY TABLE ITV.—TUMOURS OF MAXILLARY 





ANTRUM AND ETHMOID ANTRUM AND ETHMOID 
1940-1950 1940-1950 
Distribution Results of Treatment—all methods— 
Sex % of Total five-year Crude Survival 
Male... ree ee 187 56 No. treated % sur: val 
Female .. os oo 147 44 Early 105 42 
Age Late 180 9 
Under 45 .. me a 12 nan = 
45-54 .. as aa 17 285 21 
55-64 .. ve a0 25 
65-74 .. re ne 34 
75-84 .. ora ia 11 
85 and over es a 1 


shows a reasonable survival rate in the early group, but in the late cases the result ire 
unsatisfactory. 
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The early cases are now considered in more detail. The first, and main, group consists 
of those early cases with disease confined to the antrum, and treated by means of a radium 
tube within the tumour mass. The background to this method of treatment is of some 
importance. Before 1937 a preliminary lateral rhinostomy was done, with removal of the 
main mass of the tumour, and a radium source enclosed in a sphere of sorbo rubber was 
introduced into the resulting cavity. Unfortunately the operative mortality from this com- 
bined procedure was high—12 patients out of 48 so treated died post-operatively of 
hemorrhage and sepsis. The method was clearly too severe for older patients, and those 
whose general condition was poor. It was therefore decided to use the tumour itself as the 
radium holder. 

The method is well known (Paterson, 1948; Tod, 1948); briefly, the intention is to insert 
a radium tube as accurately as possible into the centre of the tumour, and to keep it there 
long enough to deliver the desired dose to the selected volume. 

Since the object is to raise this volume to a radiotherapeutic tumour lethal dose, a high 
central dose must result, and since the bone is involved in the malignant process, sequestra- 
tion of involved bone is to be expected. If drainage from the antrum is satisfactory following 
treatment, the reaction is not unduly severe and debris escapes via the hole through which 
the radium tube was inserted. Occasionally drainage becomes inadequate due to closure of 
the sinus by healing, or to its blockage by debris, and sepsis within the antrum may lead to 
severe local pain with later, if the condition is not relieved, a general toxemia. The 
re-establishment of drainage, and the clearing out of sequestra, becomes essential in such 
cases, and is best achieved by removal of half of the palate, although in some cases 
sequestrectomy through the sinus is sufficient. 

The actual radium used is a 25 mg. tube, 2 cm. long, and 0-3 cm. in diameter. It is con- 
tained in thin rubber tubing, one end of which is left long. The usual route of insertion is 
via the canine fossa, but occasionally, where palate or cheek is involved, it may be more 
satisfactory to go straight through the involved area. The tube is retained in position by 
stay sutures through the cheek, tied to the long end of the rubber tubing which protrudes 
into the mouth. The final position of the tube is shown in Fig. 1. The dosage varies, but in 





Fi ;. 1.—Typical position of antrum tube— Fic. 2.—Ethmoid implant— 
lateral view. lateral view. 


gen ral 8,000 r at the surface of a sphere 2 cm. from the radium source, was delivered. 
WI :re the tumour was more extensive, this dose was given at 2-25 cm. or at 2:5 cm. from 


the tube; in some advanced cases additional radon seeds were implanted in the palate, or 
a p.ane of radium was inserted in the cheek, to increase the dose in those areas. 
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The results of this method of treatment in the early antrum cases are shown in Ta le V, 


TABLE V.—TUMOURS OF MAXILLARY ANTRUM—EARLY 
Treated—Radium Tube 
Five-year Crude Survival Rate 


No. treated % survival 
All cases 60 45% 
Histologically proved carcinoma 53 45% 


The next group to be considered is ethmoid carcinoma treated by a radium needle i: iplant 
to the ethmoid area. In principle this has similarities to the antrum tube approach :» that 
the dose is taken 1 cm. from the plane of the needles—and not at 0-5 cm. as in the or:linary 
single plane implant. This again means a high central dose, with a minimum dose, in seven 
days, of 6,000 r—8,000 r, at the sides of a slab of tissue and bone 2 cm. in width. The rcedles 
are inserted horizontally through bone and tumour, and vertically above each other, in the 
mid-plane of the growth. 3 mg. needles of 6 cm. total length, 4-5 cm. active length, are used. 
With the patient supine, a track for the upper needle is made first. Using a twist drill, or 
some other similar device, of the same diameter as the needle, a hole is made through the 
skin and nasal bone, 0-75 cm. from the mid-line, at the level of the resting pupils. A dummy 
needle is then pushed backwards through the ethmoid cells for a distance of 6 cm. in « piane 
parallel to the sagittal plane of the body, the end of the needle being aimed at a point about 
two fingerbreadths above the external auditory meatus. The dummy is removed, and the 
top needle inserted through the channel made for it. The remainder of the implant is then 
completed, with the needles rather closely together in order to achieve a dose rate of the 
order of 1,000 r per day at 1 cm. from the plane (Fig. 2). 

The results in the ethmoid cases so treated are shown in Table VI. Unfortunately only a 
fraction of the cases treated in this way were registered as early. 


TABLE VI.—Tumours LIMITED TO THE ETHMOID 
Treated—Ethmoid Implant 
Five-year Crude Survival 
No. treated % survival 
Early 5 40% 


The next group to be discussed consists of those patients treated by antrum tube combined 
with ethmoid implant, where both areas were considered to be involved. It has been 
necessary here to take the early and late cases so treated together, as most were designated 
late on the principle that when more than one site is involved the condition should be so 
staged, and even so the numbers are small. In general 8,000 r at 2 cm. from the tube, and 
6,000 r at 1 cm. from the implant, were delivered in about seven days (Fig. 3). The resu!ts are 
shown in Table VII. 
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Fic. 3.—Combined antrum tube and 


Co ! Fic. 4.—Diagram of dose distribution fo 
ethmoid implant—lateral view. 
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TasLe VII—Tumours OF ANTRUM/ETHMOID 
1940-1950 
Treated Antrum Tube and Ethmoid Implant 
Five-year Crude Survival 
No. treated % survival 
~ 4 


/o 


In these early groups there were 3 deaths within one month of treatment and the main 
complication was the expected sequestration of involved bone. In only 16% of the patients, 
however, was hemi-palatectomy or sequestrectomy necessary. The use of local radium, 
producing as it does a 5-year survival rate in the three groups of about 40%, appears to be a 
satisfactory treatment method in reasonable cases. 

In the late cases, forming as they do more than half the patients referred, the situation is 
far less hopeful, and little difference is made to the results either by the site, the pathology, 
or the type of treatment. The detailed figures are shown in Table VIII. It is of interest that 


TasBLe VIII.—Tumours OF ANTRUM AND ETHMOID 
1940-1950 


Late Cases Only 
Five-year Crude Survival Rate 


No. % survival 

Total Maxillary Antrum 144 8 

Antrum tube only ; 45 7 

Antrum (Histologically proved carcinoma) 91 8 

Total Ethmoid , 24 8 

Ethmoid (Histologically proved carcinoma) 16 6 

Total Antrum| Ethmoid 12 36 
the five-year survival of all cases having block dissection of the neck for secondary nodes 
was also 7%. Apart from the antrum/ethmoid group, in which the staging may well be 
fallacious, as mentioned previously, and which includes some cases treated by tube and 
implant, advanced cancer in these sites is in the category of lung and cesophagus, so far as 


curability is concerned. Where the lesion is greater than 4 cm. in diameter, antral tube is 
certainly no better than any other method of treatment, and the only likelihood of improving 
the salvage is by producing a better X-ray technique. We have found conventional beam 
directed X-ray therapy to be unsatisfactory, and in view of this a number of patients with 
advanced lesions, considered to be beyond the scope of local radium, have been treated, 
since 1951, by a wedge field technique, using 250 kV radiation. This consisted of an anterior 
pair of wedge fields backed up by a single non-wedge field from behind. The tumour dose 
was 4,500 r or 5,000 r in three weeks, and 8 out of 17 patients treated are well at two years 
after treatment. This is certainly promising and worth persevering with, but it is too early 
to say how the ultimate result will compare with previous methods. It is certainly unlikely 
to be worse. 

On the strength of this initial success, a series of advanced cases is now being treated by 
an anterior pair of wedge fields on the 4 MeV Linear Accelerator. This lends itself admirably 
to the use of wedges, as the dose distribution diagram suggests (Fig. 4), and although I 
woul! not substitute it at the moment for the radium approach in the early case, it may well 
impreve considerably the results in the more advanced case, and in time, enter into com- 
petitin with radium as a treatment method for the early. 


REFERENCES 
Pat RSON, R. (1948) Treatment of Malignant Disease by Radium and X-rays. London. 


Tor, M. C. (1948) Brit. J. Radiol., 21, 246. 
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Mr. °. P. Wilson (The Middlesex Hospital, London): 

Th re is a natural tendency to emphasize the results of treatment and this emphasis is 
direc :d primarily towards the percentage of five-year cures or survivals; although the 
prev \us speakers have shown steadily improving results we must beware of adopting an 
attit: le of complacency. 

A 0% failure rate does not sound as good as a 40% cure rate and yet the incentive to 
prog 2ss must be in the investigation of failures rather than in the analysis of successes. 
The rain factors emerging from an analysis of the failures suggest that direction of spread 
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and localization of growths are considered in too narrow terms. In a few cases it is p: ssible 
to talk of growth localized to the alveolar region, or the palate or antero-lateral wa.', but 
in the majority one should think of the antra and ethmoids as one entity and not <5 two 
separate regions. [Mr. Wilson then showed two slides to emphasize this point.] 

Fig. 1 showing the extent of spread of growths when cases first presented for treatme it is a 
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Fic. 1.—Malignant disease of antrum and ethmoid. Extent of disease before treatment. 


composite graph. The top line represents the total number of cases seen. The other lines 
represent the cases in which antero-lateral wall, orbit, nasal wall, ethmoid, alveolus and palate 
respectively were clinically involved in the spread of the tumour. They add up to very 
nearly three times the total number of cases. In other words, on first examination, 
spread had been on the average in three directions outside the antral cavity and antral walls. 
This extensive spread has made it evident, as stressed by Miss Snelling, that the conception 
of the volume of tissue to be covered in the original planning has in the past been fur too 
conservative and must be revised very drastically if the whole of the tissue likely to be 
involved in the disease is to be included in the area of primary effective radiation. 

A margin of cover of some 50% more than would appear to be necessary as the res It of 
clinical investigation should be considered and from what has been said it would appe: ~ that 
my radiological colleagues are fully aware of this and in agreement with it. 

From the surgical aspect I have in general performed an intra-oral palatal antro: tomy 
with exenteration of the whole ethmoidal region back to the sphenoidal sinus exc:pt in 
cases which were limited to the alveolar regions or the antero-lateral wall or ; late. 
Occasionally this was modified by using a type of Moure’s incision if the floor of orb was 
obviously involved and sometimes I have gone on to interference with the orbit. 

I have rarely practised exenteration of the orbit except in cases of recurrent tumours 
it should obviously have been done at the original operation but in which I have not h 
courage to advise it because the sight in the eye involved was not impaired. 

If it is felt that the radiological cover should be more extensive and complete tha 
hitherto given then the subsequent surgical exposure must follow suit as far as practic: 

Instead of intra-oral palatal antrostomy being the routine operation the surgeon s 
consider whether it is not really an operation to be used only in those cases limited to al 
or antero-lateral wall or palate. 
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In m.ny other cases where the antro-ethmoidal angle is involved the cheek must be turned 
aside aid the whole of the inner wall and floor of the orbit removed. In those cases where 
there ic at any stage clinical evidence of involvement of the orbital tissues, as shown by 
proptosis or other form of ocular displacement, exenteration of the orbit must be accepted 
as the logical form of surgical help, although I doubt if one could, in practice, justify 
destruciion of an eye with normal vision. 

If, as I believe is now the case, a logical and determined effort is made to irradiate 
effectively the whole of the affected area then the subsequent surgical intervention must be 
sufficient to expose that area as far as is technically possible. 


[February 15, 1957] 


Renal Arteriography in Hypertension 


By C. J. Hopson, M.R.C.P., F.F.R., D.M.R.E. 
Deputy Director Radiological Department, University College Hospital, London 


Some five years ago when we started investigating the potentialities of radiology in the 
study of renal changes associated with hypertension our preliminary survey suggested various 
lines of investigation. One of these was the demonstration by means of arteriography of 
arterial changes in such kidneys and to this end it was necessary to establish (a) what such 
arterial changes might be, and (b) how far they might be defined by means of renal 
arteriography in vivo. This contribution is a brief outline of some of the positive results 
which have derived from this study. 

To define the arterial changes we carried out an extensive investigation of the arterial 
trees of normal and abnormal kidneys of all kinds using the injection of post-mortem and 
excised specimens with radio-opaque material and subsequent radiographic examination 
as our method. At the same time we evolved a radiographic technique to define as far as 
possible the renal arterial and capillary circulation in vivo, carrying out aortography by 
means of catheterization of a femoral artery, and exposing X-ray films at the rate of one a 
second, with the radiographic factors adjusted so as to give maximum detail of the renal 
arterial tree. 

Generalized renal arterial changes associated with hypertension.—Injection of a number of 
specimens showed that the changes which occur in hypertension are largely those due to 
degeneration of the walls of the arterial tree. They consist of (1) tortuosity of the finer 
branches of the arterial tree, (2) diminution in the number of interlobular vessels and 
arterioles, (3) diminution in the distance between the zone of the arcuate vessels and the 
surface of the kidney, i.e. a narrowing of the true renal cortex. 

In the normal arterial tree tortuosity of the vessels is conspicuous by its absence. 
When early degenerative changes are present the first sign is tortuosity of the branches at 
the level of the arcuate vessels with a diminution in the number of twigs. In the 
more advanced cases these changes are accentuated, there being tortuosity of the interlobar 
vesse!; and sometimes of the main branches of the renal arteries with again further 
dimin ition in the number of peripheral twigs and a decrease in the thickness of the renal 
cortex. 

Comparing these findings with the results obtained by renal aortography, tortuosity 

ng the main branches, the interlobar branches and, in a good film, the arcuate vessels 
be defined. As well, the thickness of the renal cortex can be shown during the 
illary or “cortical blush” phase, but the diminution in the number of interlobular vessels 
ond the power of definition in vivo at the moment. In any case it appears that renal 
graphy as a means of defining the generalized vascular changes occurring in 
»sclerosis is not likely to be of any great practical value although it certainly may give 
evidence in doubtful cases. Renal biopsy appears likely to be an easier and more 

ite means of determining these changes during life. 
alized changes.—In those cases of hypertension where the disease is not diffuse 
localized to a part of the kidneys or to part of one kidney the underlying pathological 
tion is usually localized chronic pyelonephritis, or, in a small minority of cases, a 
of the main renal artery. Other rare conditions may be unilateral hydronephrosis or 
: form of obstruction to the urinary tract. I intend to deal only with the first two groups 

es. 

alized pyelonephritis—The structural change in the kidney which can be assessable 
i zraphically is a coarse localized scarring, either atrophy or fibrosis or both, of a relatively 





have been a vascular lesion. 
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large segment of the kidney substance. This is almost always associated with exp 
of the adjacent calyx and is thus represented on the film by a marked localized dimi 
in thickness of the renal substance with a localized depression of the outline an 
“clubbing” of the calyx. This lesion is readily recognizable in an intravenous pye! 
providing the exposure factors are adjusted to demonstrate the renal outlines. 

In an early case in which this defect was present (Fig. 1) it was considered likely tha 








A B 

Fic. 1.—Localized chronic pyelonephritis. Injected specimen. a shows Fic. 2.—Localized 
the marked narrowing of renal substance. B, the contracted tissue round pyelonephritis. “Corti 
the upper calyx appears to be supplied by a very small separate polar phase of aortograph 
branch of the renal artery suggesting that its cause might originally irregularity of outlin: 


pole with areas show: 
blush interspaced wit! 
“ischemic” areas. 


contracted areas might be associated with a demonstrable abnormality of a branch « 
renal artery. Further cases have not directly supported this idea, or, if such an art 
change has been present, it has been overlaid in the radiographic picture by neighb« 
vessels. Arteriography can help in the demonstration of this condition during the ‘‘c: 
blush” phase of the arteriographic cycle when the scarred region stands out sharply a 
the normal renal cortex which is rendered more opaque by the contrast medium (I 
The use of renal arteriography to this end is of very limited value, as experience has 
that these lesions can be diagnosed very readily by intravenous pyelography. Aortog 
should certainly not be regarded as a routine procedure in this group. 3 cases illust 
the value of arteriography in localized pyelonephritis were demonstrated by slides. Ii 
case aortography added very little to the assessment of the case by means of exc 
pyelography. In each case there was a smaller renal artery on the affected side a! 
areas of scarring were shown to alternate with areas of good cortical vascularization. 
results were shown to compare faithfully with the injected kidney after surgical re 
(Fig. 3A, B, C, D). 

Lesions of the main renal artery.—It is in the small but important group of cases 
hypertension develops following a lesion of the main renal artery that arteriography « 
into its own. The lesion may be thrombosis or embolism, intimal thickeni: 
atheromatous degeneration, aneurysm or pressure from extrinsic causes. It recal 
experimental pioneer work of Goldblatt (1937) in which a temporary rise in blood pr 
in experimental animals was obtained by narrowing one, and a permanent rise by narr 
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3.—Localized chronic pyelonephritis: a, Excretory pyelogram. B, Aortogram—cortical 
phase. c, Injected surgical specimen. pb, Surgical specimen; showing value of pyelogram 
gnosis. 


renal arteries. Examples of this group of cases have been described in increasing 
ers in recent years, particularly in American literature, and in which nephrectomy 
npson and Smithwick, 1952), thrombectomy (Freeman er al, 1954), or by-passing of 
esion by means of arterial grafts (Poutasse et al., 1956) has resulted in relief of 
rtension. 

e changes in the affected kidney vary from a slight diminution in size, Howard et al. 
1), with almost normal histology, to the classical changes of complete or partial 
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infarction. Radiographically the main finding is a decrease in size of the kidney as a 
whole, or, in the case of partial infarction, of a portion of the kidney which corres \onds 
to the size of the vessel affected. On intravenous pyelography there may be no appre ‘able 
change or a complete absence of excretion on this side. 


Arteriography is probably the most efficient way of investigating this type of | sion, 
Not only is it the only means of defining its site and extent but it forms the basis of si gical 
treatment. Asymmetry of the electrolytic contents of urinary specimens by uceteric 
catheterization gives some indication of a damaged kidney, the main findings bing a 
diminished flow of urine and a lower sodium concentration on the affected side, but I 
understand these results are not always reliable. It seems likely that renal asymmeiry, as 
shown radiographically, will turn out to be a valuable primary sign in this condition. In 
our series of cases 2 may fall into this group. One was a man of 36 years with a blood 
pressure of 180/130 who had been diagnosed elsewhere as a case of right-sided hydro- 
nephrosis due to aberrant renal arteries. Of these one had been tied with the result ti:at the 
lower pole of his kidney had atrophied. The remainder of this kidney looked almost normal at 
pyelography. On aortography a moderate short-length stenosis of his right renal artery 
Near its origin was shown, and it was thought that this might be producing an ischemic 
effect. Hypertension had been present for at least three years and nephrectomy was thought 
advisable. In fact there was no change in the blood pressure level after operation. 


The second was a man of 28 years, with a short history of headaches, a blood pressure 
of 230/145 and grade II retinal changes. His right kidney was slightly smaller than the left, 
with a normal calycine pattern on pyelography. An ischemic kidney was considered, 
Aortography showed a marked short-length stenosis of his right renal artery just distal toa 
small branch artery to the upper pole of the kidney. Beyond the stenosis was a marked 
dilatation. It was considered, however, that ureteric catheter specimens did not support 
a diagnosis of ischemic kidney, and so far surgical treatment has not been attempted, 
In some of these cases the clinical story points to the nature and side of the lesion and the 
aortogram may then be a conclusive accessory to diagnosis. In others there may be no 
helpful clinical sign beyond a recent onset of hypertension in a patient, either young or old, 
in whom there is no family history. If in such a case the difference between the long axes 
of the two kidneys measured on an X-ray film is over 1:5 cm., and particularly if such 
asymmetry is supported by demonstrable generalized narrowing of the renal substance on 
the smaller side, then this is a strong indication of unilateral disease, and if supported by 
asymmetry on analysis of ureteric specimen, is a reasonable indication for aortography. 
These statements are based on an analysis of over seven hundred pyelograms in which one 
of the most striking findings is the symmetry displayed by normal kidneys and in which 
asymmetry with a normal pelvicalycine pattern on both sides has been associated in a 
dramatic way with hypertension. The inference that such asymmetry may result from a 
lesion to the main renal artery is supported by both experimental and published work and 
by our own experience. 


Dangers of aortography in hypertension.—It is too early to be definite as to the dangers 
of aortography in hypertension. There are the complications inherent in all arterial 
injections whether by needle or catheter, and presumably when the puncture site is not 
under one’s direct control there is an increased risk of hemorrhage. Apart from this, 
there is, as yet, no direct evidence that hypertension carries an increased risk to aortogr:iphy. 
In a series of 36 cases only one serious complication occurred in a hypertensive womn of 
67 years in whom there was a non-functioning kidney on one side and only the one renal 
artery had been demonstrated on aortography. Following this examination there \as a 
partial suppression of urine for several days during which the blood urea rose to 348 n 2. % 
After three weeks she was recovering rapidly with treatment and in six weeks her 
urea was normal again. Details of this case will be published after a follow-up. 


SUMMARY 


(1) Renal arteriography is likely to be of little value in the general assessment of « 
of the renal arterial tree in cases of diffuse arteriosclerosis. 


(2) The “‘cortical blush” phase of the arteriogram is of limited value in assessing narr 
and irregularity of the renal cortex in localized chronic pyelonephritis. 


(3) In the small group of cases in which lesions of the aorta or main renal arteri: 
causing hypertension the accurate assessment of the lesion by means of contrast mc 
offers a major diagnostic weapon. 


(4) There may be positive evidence of such a change in an intravenous pyelogram. 
(5) Apart from a possible increased tendency to hemorrhage in cases where the pu! 
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site is rot under one’s control aortography in cases of hypertension does not appear, as yet, 
to carry an added risk. 
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Renal Phliebography 


By R. E. Steiner, Ch.M., F.F.R. 
Director Radiological Department, Hammersmith Hospital, London 


RENAL vein thrombosis with or without obstruction of the inferior vena cava, has 
frequently been reported since its original description by Rayer (1840-41). In the past the 
condition has been recognized only at necropsy, but with renal phlebography it is now 
possible to confirm the clinical diagnosis radiologically. Four main clinical types of renal 
vein obstruction can be recognized: 

(i) Thrombosis of the inferior vena cava with secondary involvement of the renal veins. 

(ii) Obstruction of the inferior vena cava due to invasion by malignant neoplasm, or to 
external pressure with renal vein obstruction. 

(iii) Primary thrombosis of the renal veins. 

(iv) Renal vein thrombosis secondary to primary renal disease. 

Thrombosis of the inferior vena cava is usually due to spread of thrombus from the 
lower limb or pelvic veins. 

Primary thrombosis of the renal vein is exceedingly rare except in infancy when the renal 
blood flow may be reduced due to salt-loss, vomiting, or severe diarrhoea. In a review of 
228 cases of renal vein thrombosis by Abeshouse (1945) 40% of the patients were under 
2 months old. 

Renal vein thrombosis secondary to primary renal disease, such as glomerulo- or pyelo- 
nephritis (Schréder, 1926) or renal amyloidosis (Vilk, 1940) can occur as a complication of 
the renal disorder where the blood flow has been reduced. 

PP om indications for renal phlebography have been defined by Harrison et al. (1956), as 
ollows: 

In patients with proteinuria with or without oedema in association with the following 
abnormalities: 

(i) Abdominal wall veins with upward bleod flow; (ii) unexplained cedema of the lower 
trunk associated with proteinuria of less severity than occurs in the nephrotic syndrome; 
(iii) unexplained pulmonary infarction; (iv) malignant disease; (v) single kidney. 

































THE RADIOLOGICAL INVESTIGATION 

There are two main methods of approach: either by injection of contrast medium from 
below through the saphenous vein using 30 ml. of 70% diodone, or by retrograde injection 
throuzh a cardiac catheter direct into the renal vein using 15 ml. of 50% diodone. 

In ‘he case of caval thrombosis injection from below is unsatisfactory, as it will only 
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istrate a blocked vena cava and the collateral circulation; in those patients, retrograde 
on through a cardiac catheter which has been threaded under fluoroscopic control 
th an antecubital vein into the superior vena cava, inferior vena cava, and renal vein, 
nethod of choice. During the injection a Valsalva manceuvre is carried out to augment 
rade filling of the branches of the vena cava and of the renal veins. 

problem of the clinical aspects of renal vein thrombosis and their radiological 
gation, together with a large number of illustrations, has already been published 
ere (Harrison et a/., 1956; and Steiner, 1957). 
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Aorto-arteriography in Obliterative Vascular Disease of th 
Lower Limbs 


By T. PHILP, M.B., Ch.B., F.F.R., D.M.R.D. 
Radiodiagnostic Department, Royal Infirmary, Edinburgh 


AORTO-ARTERIOGRAPHY implies simultaneous examination of the abdominal aoria and 
the arteries of the lower limbs, and is a procedure which has enjoyed increasing pop: ‘larity 
in recent years in the investigation of peripheral vascular disorders. At first the examination 
tended to be confined to the aorta, its pelvic branches and to one lower limb, but the i:port- 
ance of simultaneous examination of both legs has become increasingly recognized. 

The technique of injection commonly employed is as described by dos Santos et al. (1929), 
using a percutaneous translumbar approach. Only one film of the abdominal aorta and its 
pelvic branches is necessary, but serial films of both lower limbs are taken. A manually- 
operated cassette tunnel may be used to obtain the latter films, and with one injection it is 
usually possible to examine all the main arteries below the level of puncture (L.V. 2-3). 

The majority of the cases examined can be placed into two categories, those with 
degenerative disease, that is to say atheroma or atherosclerosis; and those with thrombo- 
angiitis obliterans, usually comprising a younger age group. 

The symptomatology and the effect on the tissues is similar in both these conditions, and 
they present as intermittent claudication, coldness and numbness of the extremities with 
diminished or absent pulses, trophic changes and gangrene. 


Fic. 1.—Bilateral femoral thrombosis. Symptoms referred to left leg only. 


Normal vessels are distinguished by their smooth walls, straight or gently curved c 
and regular calibre up to the origin of a main branch or until the vessel itself divides. ~ 
is an absence of the small tortuous vessels which constitute the collateral circul: 
Variations of the normal are not infrequently encountered, e.g. aberrant renal art 
ectopic kidney, high division of the aorta, short common iliac arteries, &c. 

Vessels which are affected by atherosclerosis show tortuosity, diminution of ca 
irregularity of lumen consisting of alternating areas of narrowing, dilatation, a 
characteristic ragged outline. The vessel walls may show calcification both on plain r 
graphs and when filled with contrast medium. 

Thrombo-angiitis obliterans affects predominantly the distal arteries, but pro? 
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vessels Jo not escape. In the earlier stages of the disease the vessels retain their smooth 
walls aid there is no tortuosity. It is not uncommon to find both normal and abnormal 
vessels 'n the same area, the latter showing only a diminution in calibre with a gradual 
transition from the normal to the abnormal segment. In the late stages of the disease, 
areas ©! dilatation may occur, the vessel walls may become irregular and differentiation from 
atherosclerosis is often impossible. Mural calcification, absent in the early stages, may also 
appear later. 

Thrombosis of insidious onset is commonly found affecting the peripheral vessels in both 
atheroma and Buerger’s disease, and in the case of the former it may extend to involve the 
aorta. 

By clinical examination it is usually possible to detect the presence of the block, but it is 
not always easy to define its exact site or its full extent, particularly in the case of high blocks 
involving the aorta and iliac arteries. Moreover, short blocks are occasionally missed and 
multiple blocks may be present where only one is suspected. 

Though symptoms may be referred to one side only, it is unusual for only one limb to be 
aflected and simultaneous examination of both legs may reveal advanced disease, perhaps 
even with thrombosis on the contralateral side. Fig. 1 shows bilateral femoral thrombosis 
though in this case symptoms were referred to the left leg only. Such knowledge gained is 
of considerable value in planning treatment, and the necessity for subsequent arteriography 
may be avoided. 

Other conditions causing arterial occlusion are comparatively rare and include embolism 
and tumour involvement of the arterial wall. In Fig. 2a the smooth filling defect in the 


A 


2.—a, Filling defect in lower abdominal aorta due to tumour involvement. B, Tumour 
cell embolism causing block at origin of left posterior tibial artery. 


ill of the lower abdominal aorta proved to be due to neoplastic involvement and a 
at the origin of the left posterior tibial artery was due to a tumour cell embolus. 
B). 

nerous complications have been attributed to aortography, due either to the contrast 
m or to the technique of injection. The dangers of the former, particularly in high 
trations, are more apparent when injection is made at or above the level of the renal 
»s, that is to say, higher than is usual in the investigation of peripheral vascular 
lers. Of the others the commonest is extravasation and hematoma formation. 
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Extravasation may occur during the course of injection and be detected on the radi: 


but leakage may occur only after removal of the needle. Many such cases have bec 
at subsequent sympathectomy. 

Recently, Gaylis and Laws (1956) have stressed the danger of dissection following 
mural injection and suggest that this complication is more common than has been sus 
Occasionally a small amount of contrast may be injected into the wall of the aor 
remain localized to the level of the puncture. 

Direct injection into one renal artery rarely occurs but occasionally the majority 
contrast may enter the renal arteries if the puncture is at the same level. Similz 
excessive amount of contrast may be directed into an aberrant vessel or into a lumbar 
Fig. 3 shows an excessive amount of contrast in the right testicular artery due to th: 
of the needle lying adjacent to the origin of this vessel. 





_ 


Fic. 3.—Excessive contrast in right Fic. 4.—Small air emboli in branches 
testicular artery. of the left profunda femoris artery. 


Reviewing complications following aortography, McAfee and Willson (1956) stat 
although it is possible to introduce air directly into the aorta by the injection, no 
cases are known. Any air remaining in connexions between the aortic needle a1 
syringe or injection apparatus is liable to produce such emboli which will show as 
filling defects with convex upper and lower margins (Fig. 4). 

Recent reports suggest that the early claims for radical surgery may have to be m« 
(Szilagyi et al., 1956), and operative procedures may, in future, be limited to the 
vessels, particularly the iliac arteries and the aorta itself. The most important prog 
factors remain the severity and the extent of the obliterative disease, and it appears ¢ 
that the radiological investigation will still have an important part to play in dia: 
and in the planning of subsequent treatment. 


_ [should like to acknowledge my appreciation of the co-operation of my surgical coll 
in this work and for access to clinical records. 
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[January 4, 1957] 


DISCUSSION ON ANASSTHESIA FOR OBSTETRICS: AN EVALUATION 
OF GENERAL AND REGIONAL METHODS [Abridged] 
Dr. O. P. Dinnick: Some Aspects of General Anaesthesia 

Speed of induction, certainty of effect and the ability to relax the uterus when necessary, 
are among the reasons why general anesthesia is indicated for many major obstetrical 
procedures; in addition it is more suited to the temperament of many patients and 
obstetricians than are regional analgesic methods. These are powerful arguments, but 
general anesthesia for obstetrics cannot be advocated without considering its most serious 
complication—the risk of maternal death from inhalation of vomitus. 

Hingson in America and Parker in this country have both drawn attention to this very 
real hazard; their figures are in surprising agreement, with an estimate that there is one death 
from this cause in approximately 34,000—-39,000 deliveries. Parker has noted the difficulty 
of converting these figures into terms of deaths relative to the number of anesthetics, as 
distinct from the number of deliveries, but some attempt must be made to do this. 

From the Ministry of Health Report for 1954 giving the results of their Hospital 
Anesthetic enquiry, it may be calculated that the number of obstetric operations in the 
Health Service hospitals under general anesthesia is approximately 67,600 per annum or 
15-6°% of the 432,000 hospital deliveries. A further 19,000 operations (4-4% of deliveries) 
are performed using regional analgesic methods. This figure of 15-6% is an overall figure, 
but it does not seem to be an unreasonable estimate. The anesthetic rate is obviously much 
higher in certain special obstetric units, for example, at the Middlesex until recently it was 
60°%%. (These figures bear no relationship to those for the provision of general analgesia 
earlier in labour.) If we assume, and we must remember that this is not proven, that all of 
Parker’s estimated 20 fatalities per year from inhalation of vomit occur in these 67,600 
hospital anzesthetics, then there is one death in 3,380 obstetric general anesthetics. On 
the other hand, this figure of | in 3,380 renders less valid the assumption that all these cases 
occur in hospital; for Parker’s figure of no deaths in 3,048 domiciliary forceps cases, on 
which he partially bases his conclusion, is thus not statistically significant. 

This estimate of 1 death in 3,380 anesthetics, though indeed serious, nevertheless compares 
favourably with the overall anesthetic mortality in most series reported from general surgical 
services (e.g. Beecher and Todd, 1954). Moreover it is not difficult to find higher (Greenhill, 
1947) death-rates—including death from inhalation of vomit—where spinal analgesia has 
been employed (Hingson and Hellman, 1956). However, little purpose is served by arguing 
on the basis of these figures because it is generally accepted that the skill of the anesthetist 
is of greater importance than the method he employs. 

The figure of 20 deaths per annum must remain but an estimate until the Ministry of 
Healih announces the full results of its confidential inquiry into obstetric deaths. Mean- 
while it must be considered in relation to the recently published figures in the Registrar- 
Gencral’s 1953 Statistical Review which do not entirely support the quoted statement 
(Brit. med. J., 1956) that anesthesia is the commonest cause of death in operative obstetrics, 
at ary rate in this country, where there are 150 deaths listed as “complications of delivery”’. 
It must never be forgotten that many of the mothers at risk have been admitted to hospital 
for celivery because of some anticipated obstetric abnormality, which might if untreated 
lead ‘o an equally fatal result. Even if the 20 deaths due to inhaled vomitus are concealed 
in th > figures of 33 for antepartum hemorrhage, and 24 for postpartum hemorrhage, plus 
27 for retained placenta and 24 for prolonged labour among other causes, they will still not 
amc:unt to the most common cause of death. 

lr trying to view this hazard in its proper perspective, I do not minimize its gravity, nor 
seek to deny that it should be largely preventable. 

T e risk of aspiration of vomit, though increased in obstetric cases (La Salvia and Steffen, 
195.) is not peculiar to this specialty; it looms large in all emergency and pediatric surgery, 
and ndeed is an ever-present hazard in every anesthetic, and is the large-t single cause of 
ana thetic deaths in this country (Edwards et al., 1956). In cold surgical cases every effort 
is r ade to ensure that the patient’s stomach is empty before operation. Nevertheless, 
von .ting sometimes occurs, often from simple disregard of instructions, and not infrequently 
fro: . delayed gastric emptying due to apprehension. Ruthless logic suggests that a large- 
bor stomach tube should be passed before every anesthetic, not just in cases where vomiting 
Is « \ticipated; but even this precaution is not necessarily effective in the presence of an 
unc agnosed cesophageal pouch, or in some cases of hiatus hernia. Moreover, it is an 
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unacceptable, time-consuming, and often unenforceable precaution, as is the alte: - tive 
suggestion of passing a cuffed endotracheal tube under local analgesia. Another sug: : sted 
solution is the induction of vomiting by apomorphine pre-operatively (Holmes, | )56). 
Apart from the humanitarian objections to this, there is some doubt as to its effectiveness, 
For example, Hersheshon and Brubaker (1947) administered apomorphine 1/50 grain 
two-hourly, as a sedative in labour, and stressed that not all their patients vomited. More- 
over, apomorphine has been known to produce circulatory collapse as in a case recently 
described by Parr (1956) and this author, while underlining its potential dangers. also 
mentions that it is not successful in inducing vomiting after every administration. We must, 
therefore, reject all these approaches for routine use, and though a considerable prope rtion 
of women vomit during labour, and thereby reduce the risk to themselves, we can never 
assume that such an episode—no matter how induced—guarantees an empty stomach. 

Hiatus hernia is being increasingly recognized and is not uncommon in pregnancy; for 
example, 9% in a series examined by Mixson and Woloshin (1956). Regurgitation of acid 
stomach contents is a common accompaniment of this abnormality, and has been sugyested 
as an explanation for some cases of heartburn of pregnancy. Indeed a hiatus hernia was 
found in 27 % of women with this symptom in their series, and the incidence was considerably 
greater—70 %—in a small series of cases examined at the Middlesex Hospital (Whiteside, ! 956). 

It may well be that this mechanism accounts for some of the unexpected regurgitations 
which are encountered; indeed, regurgitation and aspiration has been known to occur in 
normal sleep with this condition (Hadley, 1956). Antacid tablets give symptomatic relief 
of heartburn, and it seems possible that their administration in labour, at least to mothers 
with a dyspeptic history, would provide an effective prophylaxis for the serious consequences 
of aspirating acid described by Mendelson (1946). 

It has also been suggested by Coleman and Day (1956) that all obstetric cases, because of 
their well-known tendency to vomit, should be considered and anesthetized in the same 
fashion as a case of intestinal obstruction. Such a conclusion seems too sweeping, is not 
practical, and overlooks the distinction between regurgitation and vomiting; moreover, they 
experienced trouble in two cases out of a hundred. 

One of the perhaps unexpected findings in the Association of Anesthetists report 
(Edwards et al., 1956) was that fluid vomitus was a much more serious hazard than the solid 
undigested meal; the inhaled material being fluid in at least 92 cases out of the 110 reported 
fatalities. This finding is perhaps less surprising in the light of O’Mullane’s elucidation of 
the mechanism of regurgitation; and of the extreme rapidity of its occurrence. This is 
certainly in line with clinical experience, for I cannot recall a regurgitation of solids, out of 
many sordid episodes—save perhaps in cases with an obstruction, or a pouch of the gullet. 
Vomiting on the other hand is a co-ordinated reflex act, which gives warning of its imminence. 

In parenthesis, one might draw attention to an implication of O’Mullane’s (1954) work 
which has perhaps not been sufficiently considered—namely, the importance of ensuring 
that the cesophagus as well as the stomach is empty in cases of intestinal obstruction. | have 
been experimenting with a double-bore ballooned tube to meet this need, but as yet my 
results are inconclusive. 

It would seem therefore that the cases most at risk are not those who have just eaten a 
good meal, but on the contrary, it is the 3-5 °% of prolonged labours who are the more ii‘ ely 
to produce the copious fluid vomit. The evidence of Parker’s (1954, 1956) cases suprorts 
this contention, and indeed this is the common experience with these mothers. It is »ow 
generally agreed that “keeping up the mother’s strength”’ in labour is a policy to be ap) ied 
with the strictest caution by the oral route. Any meal should be of a bland low-res..iue 
type, and above all, strong hypertonic glucose drinks should be avoided. Again I sus:est 
that cautious medication with antacids is worthy of extended trial. 

Though seldom necessary, there should be no hesitation in resorting to intrave 
feeding should serious dehydration or acidosis appear in the course of a long labour. 

Continuous extradural block has been advocated in these protracted confinements. ot 
only for analgesia and any operative procedure, but also as a treatment for the ut. ‘ne 
dysfunction (Johnson, 1954; Johnson and Clayton, 1955; Youngman and Lloyd, | 6: 
Ball and Chambers, 1956), and this approach seems worthy of further trial. 

Nevertheless, there will still be a considerable number of women who will need a ge! “a! 
anesthetic after a prolonged labour. Here the need for obstetric intervention can somet °S 
be foreseen, and therefore carried out as a planned procedure, and in this small grou; >f 
cases it does indeed seem reasonable that they should be treated in the same fashion s 
an intestinal obstruction. This implies, of course, that there should be available all © 
ancillary equipment of modern anesthesia, including a sucker and some form of ti! % 
table for the skilled anesthetist who wishes to use them. Morton and Wylie (1951) h > 
discussed in great detail the problems associated with this type of anesthetic, and 
technique they recommend for the experienced anesthetist, of induction and intubatior 
the patient in the anti-Trendelenburg position is much to be recommended. One oi | * 
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hazards of this procedure, namely the risk of inducing circulatory collapse, is less likely to be 
present in obstetric cases, as the majority of mothers are not dehydrated to a serious extent. 

There are two main methods of inducing anesthesia in this position, either using 
thiopentone and a relaxant, or by inhalation with cyclopropane followed by a relaxant if 
necessary. My experience with cases of intestinal obstruction leads me to prefer the 
inhalation method with cyclopropane (Bourne, 1956) and there seems little doubt of its 
superiority in obstetric cases; moreover, as I hope to show, there are other arguments against 
the use of thiopentone. In cases of this kind, the use of thiopentone or large doses of 
relaxants is particularly to be condemned with the patient horizontal and supine, for no 
matter how slick the anesthetist, the regurgitation is often too quick for him. 

These major techniques with cuffed tubes cannot, and indeed need not, be applied to 
every obstetric case, because so frequently anesthesia is required at extremely short notice, 
and even when a skilled anesthetist is available, he may yet not have time for the essential 
preliminaries to this more complicated technique. Moreover, it is not possible for anatomical 
reasons to guarantee a rapid intubation in every case, and failure in these circumstances may 
indeed be serious. If endotracheal intubation is not planned, then anesthesia must be 
induced by inhalation methods which have the tremendous advantage that, should any 
vomiting occur, it is a co-ordinated process of which some seconds’ warning is given, and, 
most important, the protective laryngeal reflexes are still active; but this warning may 
easily be overlooked, and the protective reflexes stifled, if the facepiece is firmly strapped on 
with a harness. The anesthetist must always be alert and prepared to treat this complication 
effectively should it arise, by gravity, suction, and, if necessary, a relaxant and intubation. 
Intensive postural drainage of the lungs—perhaps with ether-induced coughing—as soon 
as possible, is an essential part of this treatment, and one which empties those depths of 
the lungs beyond the reach of bronchoscopes and suckers. This is surely not too much 
to ask, for, as has been stated, it is a situation which may be met at any time in any 
anesthesia, and it is submitted that an episode of this kind should never have a fatal outcome 
in a fit patient. For example, Davis and Gready (1946) described 45 cases of inhalation 
of vomit in labour (out of 50,000 cases), of which only 2 died, and then the fatalities were 
due, they state, to mismanagement. 

There is an important implication in the treatment of an episode of this nature during 
labour, namely that it must take precedence over the obstetric manceuvre. This is not 
only in the mother’s interest, for the temptation to hurry and complete the delivery 
immediately must be resisted as the child would then probably be born severely hypoxic. 
Itis usually better to wait until the mother’s airway is restored, and ample oxygen administered 
which will reach the child through the umbilical cord, enabling a pink baby to be unhurriedly 
extracted. 

The posture of the patient——No one would deny that obstetric, and indeed all patients 
should be in the lateral position during emergence from anesthesia—be it noted that in at 
least 30°% of the series reported by Hingson, the vomiting took place after the birth of the 
child. Induction in this position has also much to recommend it and, in domiciliary work, 
where facilities and manpower are limited, the case for anesthesia and delivery on the side 
seems overwhelming. In hospital, where there is, or should be, adequate assistance, a 
tilting table and a skilled anesthetist, the situation is not comparable, and under these 
circumstances the obstetrician’s request for the lithotomy position can usually be met. 

In view of the traditional advocacy—not mainly by the anesthetists—of the lateral 
position, we must ask our obstetric colleagues for a clear enunciation of the relative merits 
of these two positions for delivery. 

It has been argued that it is unduly hazardous to use the lithotomy position when the 
patient is not intubated. as the associated greatly increased abdominal pressure predisposes 
to ::gurgitation, but this reasoning overlooks O’Mullane’s observation that the raised 
abd«minal pressure per se does not render the cardia incompetent in the absence of 
obsi uction to inspiration. Experience suggests that this practice is less dangerous than 
wo. d at first appear, and even Parker feels that the case against the lithotomy position 
in h spital is unproven. There is of course no problem—after induction—if the patient is 
intu sated, but such intubation may not always be possible. We must also weigh the merits 
of « rapid, adaptable and light anesthesia, against the slower tempo, deeper and possibly 
mo: - traumatic anesthesia with the intubated patient. I would remind those who are in 
fav: ir of routine intubation, that this policy has yet to be proved over a large series of cases. 
Hin .son and Hellman (1956) intubated but 2 patients in 15,000 deliveries and I, also, usually 
pre -r not to intubate, and rely on the ability to recognize the warning of impending vomit- 
ing <iven with inhalational anesthesia, and treat that condition promptly, should it occur. 

F -sults.—In justification of this policy, which may appear reactionary, I can only say that this 
has een the practice at the Middlesex Hospital, where we have had no death from inhalation 
of omit in the Maternity department for at least twenty-five years. This period has beep 
che en partly in an attempt to collect enough cases, partly because it is within memory, ang 
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partly because it covers the period when an anesthetic machine came into general .. ¢ in 
the enlarged department. 

I have re-examined the notes and post-mortem records of the earlier deaths, and have 
excluded the possibility that inhalation of vomit was a contributory cause of a death. 

Unfortunately the records are not absolutely complete, so I can only estimate the total 
number of general anzsthetics at about 9,000. It may be that this is insufficiently p: ecise, 
but there is no doubt about the post-war records of 5,600 consecutive general anesthetics 
without a death, from any cause. However, these figures are easily bettered by Lock and 
Greiss (1955), who reported 18,868 consecutive obstetric anesthetics without a ceath, 
These workers do not give their morbidity figures; in our 9,734 post-war deliveries we must 
admit to at least three major aspiration pneumonias, a rate comparable to that of | in 2,560 
deliveries quoted by Hingson and Hellman. 

Thiopentone 

Opinion is also divided about the use of thiopentone, which can be considered from three 
aspects: namely, the effect on the foetus, the facilitation of the induction of the anesthesia, 
and the risk of vomiting. With regard to the effect on the foetus, the drug is undoubtedly 
transmitted through the placenta, but differing views have been expressed on how quickly 
equilibrium is reached. Hellman et al. (1944) showed that there was an appreciable con- 
centration of the drug in the fcetal blood after five minutes, but that the maximum 
concentration was not found until twelve minutes after it was administered to the mother, 
More recently, McKechnie and Converse (1955) have shown that a considerable amount 
of the drug may be detected after only 45 seconds, and that equilibrium with the maternal 
blood levels may be reached in as soon as 3 minutes. Crawford (1956) in this country 
has again shown that the placenta is no barrier, and claims to have shown that the feetal 
blood level falls at the same rate as that in the maternal blood. He therefore suggests, 
contrary to the recommendations of Hellman and many others, that the longer the interval 
allowed between the administration of thiopentone and delivery, the lower the foetal blood 
level will then have fallen, with therefore less likelihood of respiratory depression. There 
is much force in this argument; nevertheless, some infants in his series, as in those of 
McKechnie and Converse, had disproportionately high thiopentone levels many minutes 
after its administration, and one can only speculate on some possible reasons for this. 
There may be a variation in the volume of amniotic fluid, placental size or choriodecidual 
blood pooling; moreover, any estimation of serum thiopentone levels should take into 
consideration the pH of the blood and the ratio of thiopentone in the free or protein-bound 
condition (Dundee, 1956). These many possibilities, together with the very variable 
occurrence of foetal respiratory depression, all emphasize our lack of precise knowledge in 
this field. There is also a possibility that the fall in blood pressure after the administration 
of thiopentone may alter transplacental dynamics, and thus embarrass foetal oxygenation by 
the same mechanism as with an inadvertent high regional block. 

Two factors, however, are clear; thiopentone is transmitted to the foetus, and this drug 
is a powerful respiratory depressant. It seems reasonable, therefore, to limit its use. | am 
aware that many people have used this drug with satisfactory results, and I have, in the past, 
used it myself—sometimes as the sole anesthetic—for Cesarean sections and forceps 
deliveries, and while it was usual for the babies to cry lustily on delivery, they tended. not 
infrequently, to relapse into a stuporous condition shortly after delivery, and to give ric to 
some anxiety for a few hours. I now restrict its use to a minimal dosage of 100 to 200 mg. 
for very apprehensive mothers, and then only when there is no suggestion of foetal dist ss. 

It has also been suggested that thiopentone renders induction smoother, and ther: ‘ure 
safer for the mother and foetus. This may be true in some cases, but it seems to m= to 
overlook the fact that most mothers, either from the exertions of labour, or in “‘cold” « ses 
from the absence of depressive premedicant drugs, usually have a very active respir: ‘ry 
exchange, which renders an inhalational induction easy and rapid. In any case, st 
mothers are trained to accept, and indeed look forward to, an inhalation at some sta:° of 
their labour, and it is not common to find “the horror of the mask” which is often “ct 
with in other fields. Indeed, the ability surreptitiously to convert analgesia to anest’ ©'4 
is one of the great advantages of inhalational methods. 

The more persuasive argument for the use of thiopentone comes from the obstetric: 5, 
especially for an assisted breech delivery in combination with some form of local infiltr: °n 
when undoubtedly a rapid induction with no struggling is of the greatest importance. Is 
probable that the risk to the foetus in these circumstances is relatively unimportant a: ¢ 
cord is probably already compressed, but the hazard to the mother of regurgitation 4 
vomiting is then not inconsiderable. I am aware that one of the most skilled J 
enthusiastic reporters of breech deliveries (Cox, 1950), with an excellent foetal salvage 1 
advocates thiopentone anesthesia for the after-coming head, but I believe with Law: / 
Ransom (1954), that inhalational anesthesia can provide equally satisfactory opera‘ 2 
conditions with greater safety for the mother. 
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Conclu.ions : ; 
It is considered that for many major obstetric manceuvres, general anesthesia by inhala- 


tion remains the method of choice. The available drugs must therefore be briefly reviewed. 
Cyclop:opane has many advantages when a rapid induction is of paramount importance, 
but its use should be confined to this period, for, in my experience, prolonged cyclopropane 
anesthesia is more likely to lead to foetal depression, as would indeed be expected, as this 
drug is a powerful respiratory depressant. There was some experimental evidence in 
favour of this conclusion as long ago as 1939, when Smith found that the concentration of 
this drug in the foetal blood was as high as in the mother’s, whereas in similar circumstances 
the nitrous oxide concentration was only half the mother’s; and Taylor et a/. (1951) showed 
that the delay in reaching full oxygen saturation in the foetus after delivery was greatest 
after cyclopropane anesthesia. 

Nitrous oxide then, with oxygen, remains, as in many other fields, the mainstay of 
obstetric anesthesia, and where relaxation of the uterus is required, ether, which is least 
depressing to respiration, seems to possess the fewest disadvantages. In practice, any other 
vapour which happens to be available on the machine—even CO,—may be used if necessary 
to speed the induction, although trilene is best avoided where the mother has already 
received a lot of pethidine. Vinyl ether has much to recommend it, but has the disadvantage 
of producing considerable salivation. The newer ethers are as yet unproven, are less 
predictable, and may cause a fall in B.P. As always, the details of administration depend 
on the ability of the anesthetist and his familiarity with the method, remembering that one 
of his aims is to ensure adequate oxygenation of the foetus before delivery, and this is most 
easily done with open circuit anesthesia. 

It certainly does seem reasonable to reduce the numbers of mothers at risk by using the 
simpler regional methods, and that is indeed our policy now. About 22% of our deliveries 
including the Czsarean sections and most of the difficult forceps are done under general 
anesthesia, though very few of these are intubated; and a further 35% comprising some 
outlet forceps, and all the repairs, receive local infiltration, often with inhalational analgesia 
as well. Pudendal block occupies a middle position, according to the progress of the 
labour, and the skill and enthusiasm of the obstetrician. But there are other arguments for 
using local methods, besides that of avoiding the risk of inhaling vomitus. 

Pudendal blocks and local infiltration are most valuable techniques for the potential 
general practitioner, or domiciliary obstetricians, and for those going overseas, and are 
therefore well suited for use in teaching institutions. The administrative simplification 
and reduction of demand on a busy anesthetic service is not to be scorned, and this makes 
it easier to supply a senior anesthetist for those general anesthetic cases where his skill is 
soneeded. This reduction in demand may be considerable, as, for example, at the Middlesex, 
where 50° of recorded “normal deliveries” have either an episiotomy or small tear to be 
repaired. Finally, it must not be overlooked that this desirable increased use of local 
methods is not unconnected with the introduction of that excellent drug lignocaine, and 
perhaps also hyaluronidase, which render these procedures so very much more effective. 

I have not been primarily concerned with domiciliary obstetrics, but in fact many of 
these recommended methods are equally applicable there; local infiltration, and pudendal 
block are certainly so, and inhalation N,O-O,, ether and cyclopropane in the lateral position 
with little difficulty. Most of the long labours should be, and usually are, in hospital. 

Crawford has made the excellent point that obstetric anesthesia would be simplified, and 
the st :ndard raised for the less practised anesthetist, if the routine anesthetic for these cases 
approximated to those given for surgical operations; I agree, but instead of advocating the 
use © thiopentone in obstetrics, I prefer to use this argument in support of the continued 
teaching of inhalational methods. 

I hope I have succeeded in showing that this “‘old-fashioned” N,O-O, ether sequence is 
not ised in obstetrics because of habit or tradition. On the contrary it is specifically 
indicted for its flexibility, its relative innocence to the foetus, its ability to relax the uterus 
when required (intravenous ergometrine now renders this a safe procedure), and above all, 
beca! ce with it there is warning of impending vomiting, which, should it occur, does so when 
the p otective reflexes are present. 

It : ay be argued that it is a difficult technique, it is no more so than many others, and is, 
after ill, the fundamental technique of our craft, but this argument turns on the old truth, 
that -o method is better than the person who uses it. No one would deny that for the 
obste ric case in hospital that person should be a skilled senior anesthetist; he must always 


be a\ iilable. 
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Mr. J. S. Tomkinson: Requirements of the Obstetrician 

I have thought it best to approach the evaluation of general and regional methods of 
obstetric anesthesia, from the point of view of the obstetrician, by stating the requirements 
of an ideal obstetric anesthetic and then by mentioning the probable anesthetic of choice 
for various obstetric procedures, 

The first and most important requirement is absolute safety for mother and child.—To achieve 
this one must consider firstly the dangers of a full stomach to the mother and the steps 
which may be taken to minimize these and secondly the hazards of hypoxia to the child. 

The mother should be instructed regarding diet following the onset of labour. Heavy 
meals must be avoided. An emetic dose of apomorphine may be considered as a means 
of emptying the stomach. A tilting bed at the instantaneous control of the anesthetist 
has also proved its value. 

Concerning the safety of the baby, important work has been published which demonstrates 
clearly that the risks of hypoxia to the baby are increased markedly after the 40th week of 
pregnancy (Walker and Turnbull, 1953, Lancet, ii, 312). The oxygen supply to the baby 
may become inadequate for many reasons including damage to the umbilical cord, placental 
insufficiency, prolonged uterine contraction or defects on the part of the mother in providing 
an adequate levei of oxygen. Any additional hazard causing further anoxia, such as readily 
occurs during the induction of general anesthesia, may tip the balance against the b«by’s 
survival. When the oxygen saturation in the umbilical vein falls below 30% there wi’! be 
evidence of foetal distress including passing of meconium and irregularity or slowin:: of 
the foetal heart. 

Walker suggests that the anesthetic for the delivery of the anoxic foetus should be sp'nal, 
local or caudal, since during the induction period of most general anesthetics there s a 
time when the maternal oxygen uptake may be impaired. Similarly it has been pointed «ut, 
by many authorities, that regional methods are safer for delivery in many instances w! cre 
the foetus in utero is at risk, as in maternal diabetes, pre-eclamptic states and foetal immatu: ty. 

So far we have only mentioned as our requirements the safety of the mother and b: >y. 
Often speed of induction may be demanded by the obstetrician and there can be little di \bt 
that here general methods have the advantage. 

The length of time for which pain relief is required is an important consideration. 
general method of anesthesia could provide such a long period of pain relief, with ec al 
safety to the mother and baby, as continuous epidural techniques. They are, however, ti °- 
consuming, take great skill in administration and are not invariably successful. 

The position of the patient for delivery. 1‘ am convinced that the lithotomy positior s 
the best to satisfy the demands of the obstetrician for ease of access to the patient, accu! 
anatomical diagnosis of the position of the baby relative to the maternal pelvis and 
maintenance of asepsis. Furthermore, the foetal heart is easily checked and the pati 
is in the correct position for the management of the third stage of labour and for the sutur 
of an episiotomy. 
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The advantages of pudendal nerve block are numerous and it is now widely used by 
obstetiicians. It is almost completely safe for the mother and completely safe for the baby. 
It has ‘ew complications for the mother and none for the baby. It is easy to learn and one 
can quickly become efficient at the technique. The equipment is easily carried and can be 
used in hospital or home. The obstetrician is independent of the skilled anesthetist. 
The mother is awake and able to co-operate. 

In conclusion, the wishes of the patient must be taken into account. I do not consider 
it advisable to adopt any one method as being satisfactory in all cases but I certainly think 
that any anesthetist who is proposing to co-operate in obstetrics should be able to combat 
the risks inherent in inhalation anesthesia in pregnancy and labour and should be skilled 
in the use of regional methods. 


Dr. G. C. Steel: I shall attempt to evaluate the known dangers and virtues of regional 
anesthesia against the known requirements of the mother, the child and the obstetrician. 

I agree with Dr. Dinnick concerning the hazards of spinal anesthesia: the immediate 
dangers to the mother and, through her, to the child, of sudden collapse, hypotension and 
respiratory embarrassment are very real: but they largely arise from abuse of the method 
and from simple ignorance of the effects of giving a spinal to the full-term woman: an 
ignorance which happily is disappearing. Headache is on the debit side of the balance sheet, 
and Rosenbaum et al. (1952) give an incidence of 0-7% for the occurrence of chronic 
adhesive arachnoiditis in patients who had previously had “saddle block anesthesia’’. 
Spinal anesthesia, however, scores very heavily on the grounds of efficiency: it does its job 
in that it cuts the afferent stimuli: it gives the surgeon good relaxation: it largely avoids the 
dangers of vomiting: blood loss is minimal; and, if proper precautions are taken, it has no 
adverse effect on the child. It is reasonably easy to perform and can be done quickly; it is 
swift in action; and the likelihood of laryngeal spasm is small. I deprecate the wholesale 
use of spinal anesthesia to secure “painless childbirth’’ in all cases, but where one is 
presented with an obstetric emergency it may well appear to be the method of choice. In 
this and many other instances the anesthetist is wholly justified in employing spinal 
anesthesia. The tragedies of continuous caudal analgesia arose from it being used as a 
routine: and again, as in the case of spinal anesthesia, from total ignorance of the effect of 
a sympathetic block. ‘‘Total ignorance” is a far greater danger than “total spinal’’. 

The disadvantages and the dangers are also familiar: injury of a blood vessel and possible 
injection into it; puncture of the dura; hypotension; over-rapid absorption and the 
possibility of too rapid rise of the drug; together with prolongation of labour, a high forceps 
rate, and failure of rotation of the occipito-posterior case. It can be technically difficult, 
and may be more so than is lumbar extradural block. Finally I am always rather unhappy 
about its proximity to the anus, especially in the case of an indwelling needle. 

In its favour its efficiency is very much greater than is generally thought, that is if it is 
atrue caudal. Probably the great majority of so-called ‘Failed Caudals” wete never caudal 
blocks at all, but had the solution deposited outside the sacrum. Again, caudal block will 
get to the sacral roots with rather more certainty than if the lumbar epidural route is used. 
It possesses the other advantages over inhalational anesthesia that are inherent in regional 
blocking, and it is outside the theca. 

Its therapeutic uses and their particular application to uterine inertia and cervical dystocia 
have already been described (Galley, 1950; Arthur and Johnson, 1952; Johnson, 1954; 
Ball and Chambers, 1956; Youngman and Lloyd, 1956). As an alternative approach, the 
use 0° the lumbar extradural block for inertia is perfectly feasible and probably preferable 
to the caudal route. The salient features are: firstly, the extraordinary efficiency of the 
method: when a woman is having the heightened pain of the ineffective contractions of 
uterine inertia, it is wholly gratifying to see the change in her facial expression as the block 
begins to work. She frequently falls asleep; and this is not a stuporous slumber, but one 
that omes from complete freedom of pain. The next point is its precision: it seems to me 
to be so much more rational than the random depression of the function of the sensorium. 
It is he single bullet hitting the target as opposed to the indiscriminate peppering of the 
barn joor with shot. I am a strong convert to the passage of a catheter with a Tuohy needle 
inth upper lumbar region, an operation which is simple and perfectly painless. While the 
cont :uous method is certainly preferable, a single injection of a mixture of Xylocaine 14% 
and ‘upercaine 1/600 can well give complete relief from pain for up to three hours, by which 
time he cervix may be dilated, and, if not, the injection can be repeated. Such a block does 
not | sually control the pain of the pressure of the head down on the perineum, but that is 
asm ll problem as compared with that of the pain of inertia. The point on which I should 
like -uidance from the obstetrical side is whether or no the blocking of the sacral plexus 
fron the beginning is essential to the success of the method. 

C: ntrary to general opinion, the acquisition of the technique of extradural block 
dem nds but a reasonable amount of patience and of application: in return one 
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acquires something which is of the utmost value in obstetrical anesthesia. To {cate 
the space I prefer the Dogliotti method. In a small proportion of cases there is said 
to be an absence of the negative pressure which obviously vitiates the efficacy of the 
Odoms indicator and of other similar methods. This does not matter so much i. the 
alternative method because, as the needle comes up to the ligamentum flavum, the fee! ng of 
resistance increases sharply. As it does so, a correspondingly increased pressure shou!d be 
exerted by the right thumb pressing on the plunger: this can be quite considerable. When 
the needle then enters the extradural space, even if there is no actual negative pressure 
present, the relative difference of resistance is immediately and unmistakably perceptible. 
Saline is preferable to distilled water for use in the syringe as, when using the latter, the 
patient may complain of pain at the moment of entering the extradural space. This has 
also been noted by Lund et al. (1956). The sight of fluid dripping back does not necessarily 
mean that the dura has been punctured: indeed in the very rare case, the injected fluid can 
spurt out. The injection of the anesthetic solution must be done really slowly so as to 
form a local pool, rather than strip its way upwards. Bromage (1954) recommends that 
for Cesarean section the pressor drug should be given before the blood pressure falls: with 
this I agree, but I have noticed that the fall is much smaller when the woman is in labour 
rather than when an elective section is being done. 

The use of epidural block for Cesarean section was described by Dawkins (1947). It is 
the method of choice both for mother and child in the “problem Czsarean’’, complicated by 
factors such as cardiac disease, full stomach, prematurity, postmaturity and the like. In the 
last year at Queen Charlotte’s Hospital I have used this method in 10 out of 23 of my cases 
(44°%) and my total personal series for Czsareans is just over 50 cases, which compares with 
100 (Wendl, 1956) and 125 (Ansbro et al., 1952). Gordon et al. (1955) have also described 
a series done with continuous epidurals, and have expressed a preference for Cyclaine to 
Xylocaine. They quote a failure rate of 5%. I would rate the efficiency of this method as 
very high. It has the obvious advantages of regional as opposed to general anesthesia. 
When it does fail to give perfect freedom from pain I have found that this does not occur 
during the incision of the skin or of the peritoneum, but at the stretching of the fibres of the 
lower uterine segment or during the extraction of the head. On one occasion I found that, 
whereas the patient did not even feel this, she complained of definite pain when the 
ergometrine was given and the uterus contracted down very markedly. It is perfectly 
permissible to give the patient a light gas and oxygen at such a time. Sleep only is needed: 
full oxygenation can be maintained: and the danger of spasm is minimal. The outstandingly 
good condition of the mother following operation is a most constant feature. 

For the baby I consider this the method of choice, especially when there are complicating 
factors. This is in agreement with the findings of Stewart (1954) and those of Lund (1955), 
who, in the case of the full-term foetus, could find no statistical difference in the variations 
of the infant mortality when done under spinal, balanced or epidural anesthesia. He found, 
however, a statistically significant difference in these rates following Cesarean section when 
the foetus was premature, the mortality rate being lower in conduction anesthesia than in 
general anesthesia. The baby delivered under an extradural block cries immediately and 
continues to cry. The latter point is of particular interest, for, though many methods are 
praised on the grounds that the baby cries within a short time, a more certain picture would 
be given if we excluded from those figures those babies who cried at the moment of delivery 
or on the clamping of the cord, but who thereafter slumped into a relatively stuporous » ate 
persisting for several minutes. 

My experience of using lumbar extradural block for forceps is very small and con! 2d 
to difficult cases where I have found it extremely valuable, although one cannot invari. »ly 
be sure of the solution tracking down to the sacral roots to give perfect cover. Even i! ‘‘¢ 
cover is incomplete, nevertheless it does some four-fifths of the task, especially if ir a- 
uterine manipulations are necessary: and again it minimizes danger by cutting the affer._\s. 
In this respect Comerford (1956) recommends that puncture should be done between = 3 
and 4, or L.4 and 5, with the patient in the left lateral position and with 20 degrees of rev <¢ 
Trendelenburg tilt; this, he found, gives perfect analgesia from S.5 to D.8 or 10, t 0g 
25 c.c. of 1:5°% Xylocaine with adrenaline. He further recommends that this method sh. ‘d 
be used for all forceps deliveries. 

There are some real and many imagined disadvantages of extradural nerve block. Fir y 
it is said to be time-consuming; this drawback is rapidly overcome by familiarity or by ¢ 
anesthetist starting his work fifteen minutes in advance. Secondly, Dr. Dinnick 
mentioned the failure rate of extradural block. The success rate of any method is in di! 
proportion to the experience and the enthusiasm of the operator. Mastroianni et al. (19: 
who passed one catheter into the lumbar extradural space to control the pain of the ! 
stage and another through the sacral hiatus to stop that arising from pressure on 
perineum, quote the failure rate of the former as 4% and of the latter as 25°. Foldes e: 
(1956) state that in 422 cases of extradural blocks 22 instances occurred in which there \ 
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partia: failure—a rate of 5-2%. Initially one’s failure rate may be 50%; thereafter it drops 
steadi'y, and, provided that one keeps in practice, the partial failure rate goes below 5% 
and the total failure rate between 1% and 2%. Thirdly, hypotension. The danger of a 
fall in blood pressure lies in the failure of the operator to remember that it is liable to occur. 
The pressor drug should be drawn up in the syringe before the block is done. I have never 
had any trouble in restoring it in Cesarean sections, though my Registrar at the Royal Free 
Hospital states that on one occasion she found it difficult to restore it before the baby was 
born (Goetzee, 1956). No ill consequences resulted. Lastly, total spinal analgesia is quoted as 
a possible danger. I consider this is very unlikely, and in some of those cases which have 
been so described, respiratory paralysis may have been due to over-rapid injection of a 
large amount into the extradural space, with the result of its stripping its way up to the 
upper dorsal and cervical regions. 

The danger to the child through the action of the uterus contracting violently under 
spinal anesthesia has been mentioned by Macintosh (1949) and by Ward et al. (1952). 
Ruppert (1955-6), however, states that hyperactive disturbances of motility of the uterus 
which might endanger the child do not result from epidural analgesia. This difference may 
be of some significance, in view of the more selective action of drugs placed outside the 
theca instead of inside it. 

I have read of one case of mild meningitis following extradural injection, but I have never 
known myself of any nerve damage following extradural block in obstetrics and gynecology. 
As well as anemia, hypotension and diseases of the central nervous system, I would hold as 
one of the contra-indications of the use of epidural any marked degree of stretching or 
distortion of the spine due to the use of the bridge, since I have personal experience of one 
case of root injury associated with a high extradural block and prolonged use of the 
bridge. 

Too much significance should not be attached to associated disasters. In December 1956 
[considered doing a continuous epidural on a case, but decided not to. Eventually the case 
was delivered with forceps under general anesthesia. Ten days later she developed 
incontinence of urine. No fistula was found, and the incontinence, which’‘still persists, is 
thought to be of neurological origin. The moral is obvious. 

It is my practice to teach the Resident Anesthetists at Queen Charlotte’s Hospital and 
at Chelsea Hospital by doing a large amount of gynecological operations under extradural 
nerve block. In the last year at Chelsea 59% of my anesthetics for hysterectomies have 
been done with extradural block. Again I would recommend this practice, because, for 
lower abdominal surgery, I consider it to be the method of choice, particularly in the out- 
standing protection that it confers on the patient, together with good relaxation and minimal 
bleeding. I have said briefly that there are difficulties in applying extradural block to every 
case of forceps. The practice of the residents at Queen Charlotte’s Hospital appears to follow 
along the same lines as those mentioned by Dr. Dinnick. In the last year out of 323 forceps 
deliveries 282 were done under inhalation alone and 33 were done with an inhalation plus 
the use of a relaxant. Other methods total 8. 

In my opinion, it is essential that every anesthetist should be able to undertake regional 
analgesia with that certainty of success which comes from learning the technique and keeping 
himself in practice. Whilst its outstanding value is high in the field of obstetrical anesthesia, 
it cannot be regarded as being solely concerned with this and it is essential that it should 
form a routine part of postgraduate teaching. Similarly, of mankind, John Donne said “‘No 
man is an island intire of it selfe. Every man isa parte of the continent, a peece of the maine”’. 
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Dr. J. M. Holmes: The Prevention of Inhaled Vomit during Obstetric Anesthesia 

During labour the stomach continues to secrete a gastric juice of high acid conte: :: and 
in normal labour of even relatively short duration the motility of the stomach i+ very 
considerably reduced. This gastric atonia permits the accumulation of large quanti ies of 
partially digested food which may be vomited and aspirated into the respiratory pa-sages 
during general anesthesia. 

Apomorphine hydrochloride has been given intravenously as a pre-anesthetic «metic 
to 118 women. in labour. The patient is asked to remove her dentures and then 1/46 grain 
of apomorphine hydrochloride is injected intravenously over 30 seconds from a dry sterile 
syringe. The needle is left in the vein and the onset of vomiting awaited. On rare occasions 
it may be necessary to give a further 1/80 grain. After a short period of preliminary nausea 
the patient vomits profusely within 45 to 90 seconds of beginning the injection and this 
persists for a further 30 to 60 seconds. The feeling of nausea rapidly disappears as soon 
as the stomach is completely empty and always within three minutes of beginning to vomit. 
Atropine sulphate, 1/50 grain is given slowly by intravenous injection through the same needle 
as soon as vomiting begins and this will rapidly antagonize the slight vagal effects 0! apo- 
morphine and is also an essential premedication prior to general anesthesia. The patient 
is instructed to clear her nasal passages of mucus and, after waiting a few minutes for the 
atropine to take full effect, general anesthesia is induced. 

During the actual vomiting there is a slight increase in sweating and lacrimation and the 
pulse-rate rises by 10 to 20 beats per minute. The blood pressure remains unchanged. 
Occasionally the patient has complained of slight vertigo, which has not persisted for more 
than a few minutes. There is a marked intestinal hurry and barium meal has reached 
the cecum within 5 minutes of taking it by mouth and within 3 minutes of the apomorphine 
injection. The stomach is therefore emptied not only via the cesophagus but also via the 
pylorus. 

Many patients vomit during the course of their labour and obstetricians have come to 
accept this as physiologically normal. The apomorphine vomiting which is described does 
not disturb the patient to any greater extent. 

The technique has been used on 118 occasions. 10 patients did not vomit but since they 
did not vomit during or after the anesthetic it was assumed that the stomach was already 
empty. It is believed that the routine adoption of this method would effectively remove the 
dangers of vomiting and inhalation of gastric contents during obstetric anesthesia. 


Dr. C. J. Massey Dawkins: 

If the Tables of Anzsthetic Mortality issued by the Registrar-General are consulted, it 
will be found that over the last five years, taking the anesthetics in common use for labour, 
there were 16 deaths from chloroform, 83 from cyclopropane, 56 from trilene, 106 {rom 
nitrous oxide—and none at all from vinyl ether. This is a very remarkable fact and it is 
unfortunate that the great safety of vinyl ether is not properly appreciated. 

It may be argued that vinyl ether is not often administered, but on consulting the explosion 
survey carried out by the Ministry of Health in the hospitals of England in 1954, it will be 
found that it was given at least 10,000 times. And as this survey did not cover dental 
clinics and general practitioner operations where vinyl ether is given much more often than 
in hospital, the real incidence of use must be at least 20,000 per annum if not much more. 
An anesthetic which has been given 20,000 times a year for five years without a fata’ ‘y is 
indeed a safe one, and it should be regarded as the anesthetic of choice in maternity \. ork 
where it is necessary to anesthetize the mother. 

I would agree with Dr. Steel that epidural block is the ideal method of providing pain- ree 
labour without harm to mother or child and that it should be much more widely used an 
it is. With regard to pudendal block, American anesthetists do not claim a success r: * of 
more than 91 °% and those English anesthetists with whom I have discussed the metho:' do 
not claim more than 80% success but I would agree that the method is a very safe one 


Dr. H. R. Youngman: 

We teach the junior staff of our obstetric as well as anesthetic departments to use co’ “4 
and pudendal blocks. We invariably add adrenaline to the anesthetic solution. iS 
does not seem to be universal practice but we regard it as an important safety precau' ‘0. 
Severe toxic reactions have been reported from both kinds of block when it was not vu d. 
At Dr. J. A. Lee’s suggestion I have recently used amethocaine for epidural analgesia in! 1g 
obstetric cases; in some each dose has lasted four hours, as compared with two °F 
lignocaine. 1 find methoxamine an improvement on the other pressor drugs. Its effec 's 
indistinguishable from that of Methedrine except that it does not increase the heart-r: °. 
This suggests that it acts in a more efficient way, and the absence of palpitation is anadvant © 
for the conscious patient. 
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DISCUSSION ON MAMMARY TUMOURS 


Mr. E. Cotchin (Department of Pathology, Royal Veterinary College, London): 
Spontaneous Mammary Neoplasms of the Domestic Animals 

Neoplasms of the mammary gland are common in the bitch, and form a significant 
proportion of the less commonly observed tumours of cats, but are of no practical importance 
in the mare, cow, sow or ewe. There are, in fact, few reports of mammary tumours in the 
larger domestic animals, and quite large numbers of tumours have been examined by various 
workers from these species without finding any examples of mammary tumours. Thus Head 
(1957) informs me that in a series of 116 tumours from horses, 292 from cattle, 106 from sheep 
and 4 from pigs, no epithelial mammary tumours were found, and only one mesodermal 
tumour—a mast-cell tumour—in an adult Ayrshire cow, with similar lesions in the supra- 
mammary, iliac and left prescapular lymph nodes, and the uterine and abdominal walls. 

In the mare, although few cases of mammary tumour have been reported in recent years, 
an older report referred to by Feldman (1932) stated that 45 out of the 184 carcinomas found 
in 39,800 horses slaughtered in Paris abattoirs were in the mamma, and Surmont (1926) 
apparently had no difficulty in obtaining specimens from the abattoir. 

In the sheep, Monlux et al. (1956), in a series of 66 tumours, found 4 adenocarcinomas 
which had widespread and peritoneal metastases: although the site of origin was not 
identifiable, owing to the conditions of slaughter, it was thought that they originated in the 
urogenital tract or the mammary gland. 

In the sow, Feldman (1932) found a tumour in the mammary gland, with the histology of 
a primary adenocarcinoma. 

Turning to the cow, it has been a matter for comment for a very long time that the cow’s 
udder is hardly ever reported to be affected with cancer, and quite large series of tumours from 
cattle have been collected which included no such cancer. Thus there was none in the 
series of 908 bovine tumours examined by Monlux et al. (1956) in America and of 1,943 
tumours examined by Chandrasekharan Nair and Sastry (1953-54) in India. 

This rarity of cancer in the cow’s udder is not merely a question of age. Swett et al. (1940) 
made an extensive study of the udders of 313 cows, of which 98 were over 8 years of age, 
without finding any tumours. 

Reports of carcinomas of the cow’s udder have been made by Boucek (1906)—only a 
histopathological description is given; Murray (1908)—the authority of this diagnosis is 
unchallengeable; Cleland (1908)—this case, from Australia, was considered acceptable by 
M’Fadyean; Kenny (1942)—the histopathological description of this case is convincing: 
there was an adenocarcinoma in the left part of the udder, with metastases in the supra- 
mammary nodes, lungs, bronchial and mediastinal nodes, and liver, and on the peritoneal 
surface of the diaphragm; Elder er a/. (1954)—the tumour, in a 3-year-old Aberdeen Angus 
heifer, is not a typical adenocarcinoma; Poynton (1954-55)—an intraduct carcinoma of the 
udder is listed as one of the tumours examined in South Australia (it is understood that this 
case may be reported in detail later). 

In these four larger farm animals, then, there is no significant incidence of neoplasms of 
the mammary gland. In the dog and cat, the situation is quite otherwise. In a series of 
3,44‘ tumours from dogs examined at the Royal Veterinary College since 1940, 840 were from 
the emale genital system, and 694 (20°%) of these were from the mammary gland, while of 
464 umours in cats, 44 (just under 10°) were from the mammary gland. 

Ir the dog, mammary neoplasms are practically confined to females. They do occasionally 
occi in male dogs, and it appears, for example (Hoskins et al., 1953, p. 155), that dogs with 
Sert li cell tumours of the testis (which have feminizing effects) may sometimes develop 
mai mary tumours, and the writer has recently seen an example of a benign mixed mammary 
tur -ur in a dog with an interstitial cell tumour of the testis. In a recent series, the writer 
has xamined mammary tumours from 424 dogs; all but 2 of the animals were entire females 
—t! : other 2 were bitches which had been castrated, but not until late in life: one of them, 
wit! a benign tumour, two years previously at 8 years of age. 

T .e ages of the affected bitches in this series averaged 9 years, and 77% of them were 
fro... 7 to 12 years of age. Only 10% of the dogs were under 7 years of age. This age 
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distribution is a little later than that for neoplasms in general in the dog, but it is cle. « that 
many of the mammary tumours have an onset at a much younger age, and some hac been 
present for several months, or even for a few years, before removal. 

While a large number of the affected bitches were spaniels, there is no clear indica‘ on of 
any special breed incidence. 

In the bitch, there are generally either four or five glands in each mammary cha 4, the 
presence of the third, or abdominal, pair being inconstant. As in previous surveys, t! 2 pos- 
terior mammary glands were found to bear the most tumours. Of the 160 tumours .. this 
series for which the site of origin was recorded, nearly 7 out of 10 affected one or other of the 
two posterior pairs of glands, and the third pair was least often affected. This may . ierely 
reflect the fact that the posterior glands are the largest. 

Clinically, the benign tumours were largely recognized by the owners as forming un. ightly 
“lumps’’ in the affected gland. Ulceration was not a sure sign of malignancy, nor on the 
other hand was a well-defined lesion invariably a benign one. Despite the statenvent in 
a well-known textbook (Lacroix and Hoskins, 1952, p. 504) that most mammary tumours in 
the dog are malignant, in our series proof of malignancy, that is the presence of meti:stases, 
was found only for 41 of the 424 dogs (just under 10%), although 187 of the tumours were 
histologically classifiable as malignant. 

The current assessment of the lymph drainage of the mammary glands of the bitch is 
illustrated by Stalker and Schlotthauer (1936), and by Baum (1918). This earlier worker 
found that lymph vessels passed from the three caudal glands (of the five on one side) to the 
superficial inguinal lymph node, and from the three cranial glands (of five) to the axillary 
node. Baum found also (in this respect differing from Stalker and Schlotthauer) that these 
three cranial glands also drained through the abdominal and thoracic walls to the sternal 
node. Both reports indicate that there is no direct lymphatic connexion between the 
mammary glands of the two sides. 

In our series, leaving aside 3 cases of sarcoma in, but not of, mammary glands, metastases 
from 38 tumours were distributed as follows: In under half the cases (17/38), the regional 
node in the strict sense was involved, and in a quarter (10/38) some other nodes were involved 
(in one case, for example, the superficial inguinal node was the only site of metastasis from 
a lesion in the anterior gland, and in another, the axillary node from a lesion in the posterior 
gland). In 2 out of every 3 cases (25/38), the lungs were affected, and in 1 out of 3 (13/38) 
there were metastases in more distant areas. Thus, from this series, the prognosis would 
seem to be poor as regards the operative treatment of malignant tumours once they have 
metastasized. This should not, however, deter the surgeon, for the histologically malignant 
tumours outnumbered the clinically malignant (metastasizing) tumours by 4 to 1, indicating 
that at least some operations may be successful. 

From the pathological aspect, there are two striking features of mammary tumours in 
bitches: one, the common occurrence of mixed tumours containing mucoid, chondroid or 
bony tissue, and the other, the wide variety of malignant types that occur, including a high 
proportion of sarcomas and also of what may be mixed malignant tumours (Table I). 


TABLE I.—CLASSIFICATION OF 436 MAMMARY TUMOURS FROM 424 BITCHES 


Benign tumours .. as .. 249 Malignant tumours <s- ae 
Simple tumours 7” 19 Carcinoma .. 87 (21 with metastases) 
Adenoma sa Sarcoma .. oo ere es ) 
Fibroma 2 Complex malignant 27(7 ,, = ) 
Lipoma i 9 


Mixed (“‘complex”’) tumours 230 





t 


Our experience thus differs from that of Stalker and Schlotthauer (1936), who state ‘he 
sarcoma of the mammary gland is rather rare. 

There is some evidence to suggest that in the process of development of the benign 1 xed 
tumours the following stages occur: Firstly, there is a disproportionate proliferatic \ of 
“interposed” cells, that is, of cells lying between the luminal epithelium of ducts or acin nd 
the surrounding collagenous connective tissue. These “‘interposed”’ cells become embc Jed 
in mucoid matrix, which they may form, and which may be transformed into chon: oid 
material. Cartilage also appears to form by metaplasia of intralobular connective t' ue, 
and bone, and maybe bone-marrow, is formed either by endochondral ossification o ‘he 
cartilage (which may have a twofold origin) or by intra-membranous ossification ir he 
intralobular connective tissue. 

Although the identification of these “interposed” cells is not always possible, the: is 
sometimes an indication that they are actually myo-epithelial cells, as is shown by ¢ ir 
position and their morphology, by their staining reactions, e.g. with Masson’s erythr: n- 
saffron, and by their positive alkaline phosphatase activity. 
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Mar y of the malignant tumours of the bitch mammary gland have the structure of sarcomas 
_som: are osteosarcomas, or chondrosarcomas (23/73 sarcomas), and others are mucoid 
spindle cell sarcomas (40/73). It seems that these sarcomas are the malignant counterpart 
of the various types (mucoid, chondroid or bony) of benign mixed tumours. — In fact, the 
origin of some of these sarcomas from “interposed” cells can be seen in sections, and the 
possibic myo-epithelial nature of the sarcoma cells is supported by the occasional demonstra- 
tion of alkaline phosphatase activity. An interesting and baffling problem of interpretation 
is provided by malignant tumours which appear to be carcinosarcomas. 

It would be premature to conclude that all these diverse types of mammary tumour are 
basically of one kind, but they are perhaps more closely related than appears at first sight. 

In the cat, mammary neoplasms show many points of contrast with those of the bitch 
(Cotchin, 1957). They are chiefly malignant histologically (38 out of 44 tumours) and to a 
lesser extent clinically (11 of 38 showed metastases); they occur at a relatively somewhat 
later age (12 years, average); they are chiefly seen in the anterior mammary glands, and are 
mainly adenocarcinomas. Mixed mammary tumours must be uncommon in cats (although 
myo-epithelial cells are present in the glands). 


DISCUSSION 

There arise two very interesting problems in regard to these mammary tumours. 

(1) What is the explanation of the remarkable difference between the incidence of mammary 
neoplasms in the bitch and in the cow? At least three of the four factors (or groups of 
factors) concerned in the pathogenesis of mammary cancer in mice (Miihlbock, 1956) must 
be significant in this respect. Nothing is known of the mammary tumour agent in our 
domestic species, but, as regards genetic constitution, and hormonal and environmental 
factors, there are, of course, obvious differences in the number, structure, functional activity, 
and secretion product, between the mammary glands of the different species which must 
involve the possibility of differences in response of the glands to oncogenic stimuli. 

A useful analogy may be drawn between the species differences of incidence of neoplasia, 
and of infectious diseases. The species differences in incidence of the latter are attributable 
to differences in the host response on the one hand, and in exposure to the organism con- 
cerned on the other. ; 

We might thus expect to find species differences of response and exposure to apply just as 
well to the relationship of mammary gland to oncogenic stimuli, of which hormonal stimuli 
will be the most important. 

Response.—It is known that the different species vary in their experimental response to the 
same kind of hormonal stimulus. Folley (1956), for example, shows how animals may be 
divided into three groups, according to the effect of oestrogen in evoking growth of ducts and 
alveoli. 





GROWTH EFFECT OF CESTROGEN IN PHYSIOLOGICAL Doses 


Duct Alveolus Animal 
+ - Cow 
. 0 Cat 
0 0 Bitch 


Although reports of the effect of cestrogens in the dog show varying results—see Houssay 
(1935°; Trentin et a/. (1952)—it seems reasonable to conclude that the response to oncogenic 
activ: ies of hormones would also vary from species to species. 

Ex osure.—The different species vary in such factors as the occurrence of spontaneous 
ovul: ion and the development of pseudo-pregnancy, and their mammary glands are 
prob. bly exposed normally to varying hormonal stimuli. 


Spontaneous ovulation Pseudo-pregnancy Animal 
+ 0 Cow 
+ + Bitch 
0 + Cat 


(after induced ovulation) 


W might therefore postulate that the cow’s udder does not develop neoplasms because it 
is eit er not responsive to certain oncogenic stimuli (perhaps a resistance bred in incidentally 
asa esult of breeding for high milk yield ?), or is not exposed to them (perhaps this is related 
to tt - most obvious function of the cow’s udder, for it has been shown that in mice with the 
man nary tumour agent, lactation—the animals being allowed to suckle their young instead 
of h: ving them removed at birth—retarded mammary cancer). 

O the other hand, the bitch might normally be subjected to effective oncogenic stimuli. 
Tre: in et al. (1952) have shown, using ovariectomized dogs, that while cestrogen alone does 
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not cause mammary development, cestrogens and progesterone may cause devel: sment 
comparable with that seen in pregnancy and that progesterone alone has a similar, bi lesser 
and more variable, effect. In the bitch (Hoskins et a/., 1953, p. 280), it is generally con idered 
that mammary neoplasms are more often seen in bitches that have not bred, or have b:. d onl 
infrequently a long time previously, and have shown abnormalities of the sexual cycle One 
important factor has been thought to be the occurrence of lactation after pseudo-pre lancy, 
Sheppard (1955) suggests that there is an increase of these ‘‘false” lactations, and it nay be 
that they are a reflection of the way in which a normal house pet is kept. There is the 
possibility that the normal pseudo-pregnant stimulation of the bitch’s mammary glaiid, not 
followed by normal lactation and involution, is a sufficient tumour-producing agent, asd that 
pseudo-pregnancy itself might be looked upon as an abnormal physiological conditi«n. 

(2) In the bitch, what is the significance of the common occurrence of mucoid, chu ndroid 
and bony tissue in mixed tumours? 

Some of the bone, at any rate, seems to form because of the presence of cartilage, and in 
turn some of the cartilage seems to form because of the presence of mucoid tissue, so that 
at least part of the problem turns on the significance of the mucoid change, and of the prolifer- 
tion of “interposed” cells to which it is so often related. 

A pertinent observation may be that of Elliott and Turner (1950), who state that it ; i ppears 
probable that a mucolytic enzyme or collagenase is elaborated by the cells of the growing 
mammary gland of the rat, and who relate this to the invasion of connective tissue by the 
growing glandular buds. Conversely, McFarlane and others (Turner, 1952) describe the 
process of involution in the cow’s udder as one in which the connective tissue in the interacinar 
position increases. It would seem that these changes in the connective tissue (and in particular 
of the “basement membrane”’) must be related in some very intimate way to the growth and 
involution changes of the glandular epithelium and myo-epithelium, and it may be that the 
myo-epithelium plays a particularly important role, as suggested by its position. In the 
mixed mammary tumour, we may be seeing on a neoplastically magnified scale a distortion 
of normal growth and involutionary relationships between lumenal epithelium, myo- 
epithelium and connective tissue. Clearly we need to know more about these relationships, 
and their possible hormonal control. 
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Professor Geoffrey Hadfield: 


The Hormonal Status of the Breast Cancer Patient 

The proliferation of normal mammary epithelium is totally dependent on an ade ate 
supply, in optimal proportions, of ovarian cestrogen and progesterone together w a 
pituitary mammotrophic hormone. Total hypophysectomy inevitably leads to vid 
atrophy of the mammary glands as well as the gonads and adrenal cortex but the atr iC 
mamme grow vigorously if supplied with pituitary prolactin, progesterone and biolog ly 
active oestrogen. There is now ample evidence that about 50% of human breast cancer re 
also hormone-dependent, and that progressive cellular proliferation in these horn ° 
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depencent growths is conditioned by an adequate supply of the same hormones which are 
requisiie for normal mammogenesis. 

Lyons, Li and their associates (1955) have reported that, in hypophysectomized and 
gonadectomized virgin female and immature male rats, the atrophic mammz which result 
from these operations show a vigorous growth response if the animal is given pituitary 
prolactin together with ovarian cestrone and progesterone, but that none of these hormones 
alone or in pairs can induce this growth response, and any combination of ovarian and 
pituitary hormones which did not contain prolactin was incapable of doing so. It is probable 
therefore that the proliferation of the cells of hormone-dependent human breast cancers 
depends not only on ovarian hormones but also on a pituitary mammotrophic factor which 
may be prolactin. 

A complete endocrinological investigation of human breast cancer patients on a research 
basis is therefore likely to supply fundamental information regarding hormone dependence 
of this variety of cancer and may help in rationalizing treatment of this disease by endocrine 
ablation. Such investigations should include an estimation of urinary oestrogen and 
pregnanediol, together with a cytological study of the vaginal smear to estimate the degree 
of cornification of the vaginal mucosa. 

In the laboratories of the Imperial Cancer Research Fund, urinary cestrogens are estimated 
in three fractions—cestrone, cestradiol-178 and cestriol—by the method introduced by 
Brown (1955) of the Medical Research Council’s Endocrine Research Unit in the University 
of Edinburgh. 

Pituitary function and particularly prolactin production is difficult to estimate. Pituitary 
gonadotrophin can be assayed by a standard method and should form an integral part of 
a full estimation of the hormonal status of the breast cancer patient. We have shown that 
pituitary prolactin is excreted in the urine of pre-menopausal women during the second or 
luteal phase of menstruation, and that if cestrone, progesterone and human female urine are 
administered to hypophysectomized weanling male mice their atrophic mammary glands 
show a vigorous growth response which is probably due to urinary prolactin of human origin 
in combination with the two ovarian hormones. Current research work on this problem 
may therefore help to divide breast cancer patients into two groups—those who are excreting 
prolactin in measurable quantities, and those who are not. It will then remain to correlate 
this classification with the effects on the breast tumour and its metastases of the operation 
of hypophysectomy. By these means it is hoped to devise a test to determine the selection 
of those patients who are likely to respond to hypophysectomy. 
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Mr. W. P. Greening: 
Adrenalectomy for Cancer of the Breast 

Since cancer of the breast is by far the leading cause of death among women in the mid- 
period of life, the palliative treatment of advanced recurrent and metastatic disease is a major 
problem in clinical management. 

The treatment of metastatic cancer by the administration of hormones or ablative surgery 
depends on the fact that certain breast tumours are apparently hormone-dependent. 

Adrenalectomy for patients with widely disseminated cancer was first carried out by 
Huge ns in 1948 and is now an accepted surgical treatment for certain cases of malignant 
diseas> (Huggins, 1952). Apart from an increasing knowledge due to experience of the 
clinic: | aspect of the problem, there have been few advances either on the pathological or 
bioch. mical side. 

Frc n an historical point of view, Loeb in 1919 published a paper on the origin of breast 
tumo irs in mice. He had found that castration between three to six months almost entirely 
preve \ted cancer of the breast, whereas in mice castrated at seven to ten months, no immunity 
Was « otained. 

W olley et al. (1939) ovariectomized 83 mice at birth, nevertheless 26% developed mammary 
tumc ‘rs at an average age of 522 days. A careful check was made at post-mortem for any 
resid al ovarian tissue, but none was found. At six months the uterus was atrophic, but 
later t became enlarged and hypertrophied, there was also in the breasts extensive duct 


deve’ pment with the presence of end buds. It was noted that the adrenals in all cases were 
enla: ed and had yellow nodules in them. The hypertrophy was in the cortex and it was 
these lesions which were secreting steroids in sufficient quantities to cause activity in the 


uter’ . and breasts and to induce tumours in the mammary glands. 

@ trogen-induced tumours in the mammary gland have been described by Cramer and 
_ ng, and Burns and Horning have shown that they may also occur in the uterus and 
cdr Vv. 
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The supply of cestrogen must be continuous, and it is interesting that the ces: ogen- 
induced tumours may be limited to one organ only, and even to certain species of «imal, 
Ovariectomy does not eliminate the excretion of cestrogen in the urine and, in time, i con- 
siderable rise in its production can be detected. This raised excretion is accompar. ed by 
hypertrophy of the cortex of the adrenal glands and they must therefore be regarde. as a 
source of production of cestrogenic hormones. 

Beatson is generally accepted as the first to suggest the possibility of hormone resp« nsive- 
ness in tumours in man. He was interested in lactation and noted that the cellular pr: jifera- 
tion and desquamation were associated with a cessation of ovarian activity. He, the:efore, 
carried out ovariectomy in cases of breast cancer, but reinforced his operation by xiving 
thyroid. In the mistaken belief that he was advising this treatment for early breast cancer 
his work was the object of much criticism. 

In 1942, Adair and Farrow reported a remarkable remission in cancer of the male breast 
following orchidectomy, and this work was confirmed by Treves (1949), who also collected 
116 female patients who had prophylactic castration and compared them with 2,893 non- 
castrated cases. In the non-castrated the five-year survival was 54:4%. In the castrated the 
five-year survival was 63%. 

In an attempt to “‘neutralize’’ cestrogen, testosterone was first used by Loeser in 1938, and 
the remarkable remissions produced by this hormone are well known. Galton (1950) found, in 
a series of 70 cases, that over 40% were improved. Surprisingly, synthetic cestrogen used by 
Haddow and his co-workers in 1944 also produced a remarkable remission, for periods of 
anything from one to nine months. Although this would appear difficult to explain, it is 
possible that the results achieved are due to inhibition of the adrenocorticotrophic hormones 
of the hypophysis. The isolation and production of cortisone enabled Huggins, for the 
first time, to remove the cestrogen-producing adrenals and ovaries and at the same time to 
maintain the patient in completely normal health. The complete elimination of cestrogen 
production, however, only caused a remission in 40% of adrenalectomized and ovariecto- 
mized patients and this remission, although often apparently complete, was not maintained 
on an average for more than two years, but occasionally for as long a period as five years. It 
is assumed, therefore, that one of three things must be happening to cause a further growth 
of the disease. (1) There is still cestrogen production from ectopic ovarian or adrenal tissue. 
(2) A hypophyseal mammotrophic hormone may reactivate the cells; or (3) the tumour may 
no longer be hormone-dependent. The complete removal of the hypophysis eliminating, 
therefore, mammotrophic hormone production and steroid hormones from the adrenals and 
ovaries, should, on this reasoning, produce a much higher percentage of remissions. with 
a corresponding increase in their duration. Surprisingly, the figures are only 10% better. 

The reasons, therefore, for removing the adrenal glands and ovaries in mammary cancer are: 

(1) Ovariectomy may cause remissions of breast cancer in the human and will delay its 
onset in animals. 

(2) The adrenals can also produce sufficient quantities of steroids to maintain a hormone- 
dependent neoplasm. 

(3) Increased cestrogen excretion in ovariectomized animals is associated with adreno- 
cortical hyperplasia and the production of mammary tumours. 

Because there has been no specific test for hormone responsiveness and therefore no 
reliable method of predicting results, there has been a tendency to reserve the operatic) for 
all cases where no other treatment is possible. There are a few indications which hel). but 
the success or failure of the operation is so unpredictable that one has hesitated to « ‘vise 
against adrenalectomy in case the last chance of remission is denied the patient. The 
condition, while it must not be hopelessly advanced, should not be able to be kept ) der 
control by simpler methods. Localized bony deposits and isolated pleural effusior are 
best treated by some form of radiotherapy, and here it is important to remember the va: ble 
course of the disease. Metastatic breast cancer may remain static or fail to progress or a 
considerable time and adrenalectomy should be reserved for those cases that are defi tely 
progressing. 

We find that the majority of remissions occur between the ages of 45 and 50. High \ ues 
of oestrogen excretion in the urine at all times, and particularly after ovariectomy c the 
menopause, indicate significant adrenocortical activity and therefore the possibility ‘at 
adrenalectomy will cause a remission. 

The histology of the tumour is of little help in most cases. It varies in different pa’ of 
the primary and the metastatic deposits and quite commonly one tumour may show diff: nt 
structural variants. 

Two methods have been described by Emerson and Jessiman (1956) by which hor: 
dependency may be evaluated; the sex-hormone stimulation test, in which results are ass¢ 
by observation of the increase in urinary calcium excretion and subjective symptoms afte! 
administration of stilbcestrol; and (2) the cortisone inhibition test, in which the resus 
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judgec by the decrease in urinary calcium excretion and improvement in subjective symptoms. 
The effects of adrenalectomy are seen as either subjective or objective improvement. 
Subjec.ive improvement is often dramatic and occurs in at least 60% of cases. It consists 
f of pain from bony deposits, improved appetite, gain in weight and an increased 


of reli 

feeling of well-being. This subjective remission is of little importance unless accompanied 
by objective changes. It is due to the administration of cortisone which not only relieves 
pain and causes euphoria, but also, in those cases with hypercalcemia, immediately lowers 


the calcium excretion in the urine. The symptoms of hypercalcemia are vomiting, thirst, 


drowsiness and pain. 

Laboratory findings show that by and large there has been little alteration from normal. 

Apart from those patients with bone metastases, we find no change either before or after 
operation in the blood calcium or phosphates values. When metastases in bone are present, 
the blood calcium and the urine excretion values are raised in about one-quarter of the cases. 

In « high proportion, nearly half, the serum alkaline phosphatase is elevated. This 
indicates osteoblastic activity or liver disease. In women with osteolytic secondaries, 
therefore, elevation of the serum alkaline phosphatase after therapy indicates increased 
osteoblastic activity and therefore healing of metastases. 

Ketosteroid estimations diminish markedly in all patients after adrenalectomy. There is 
no significant increase in their value before operation. 

(Fstrogen excretion is temporarily abolished by adrenalectomy and ovariectomy and 
reference has already been made to the variable levels in breast cancer cases. 

Gonadotrophin assays are being carried out but it is too early to say whether we are going 
to find any significant changes. 

From the numerous reports of the effect of bilateral adrenalectomy for advanced cancer 
of the breast, there appears to be a definite dissociation between subjective and objective 
improvement. Relief of pain and increased feeling of well-being occur in approximately 
60°, of the patients. Objective remissions occur in only 30%. The average duration of 
objective remissions, in which there has been complete, or almost complete, disappearance 
of metastases, is approximately two years. In all cases when the disease recurs, there is 
a preponderance of new lesions rather than reactivation of previously healed ones. Both 
androgens and oestrogens have been used at this stage but have failed to alter the course of 
the disease apart from accelerating it. 

If the recurrences are chiefly skeietal and osteolytic, increased cortisone may help to control 
the symptoms. It is too early yet to draw any definite conclusions as to the effect of hypo- 
physectomy in adrenalectomized patients, but it would appear that a further remission may 
be obtained, and this has certainly been our experience in a limited number of cases. In 
patients who have been adrenalectomized and have thereby obtained objective remission with 
apparent complete regression of the disease, hypophysectomy is successful in only 40%— 
afigure similar to that obtained by adrenalectomy in completely unselected cases. 
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Dr. I. Lewin: 
Xanthine Oxidase Activity in Normal and Abnormal Growth 
A. LEVELS OF XANTHINE OXIDASE ACTIVITY DURING NORMAL GROWTH 

Xa thine oxidase activity was measured in mamme in a total of 115 C-}- mice during the 
Virgit state, pregnancy, lactation and involution. Since this organ undergoes profound 
chan: :s in size, structure and function during the reproductive cycle, it was necessary to 
seare for an expression of enzyme activity which would permit biological interpretation. 
Of tt many indices, such as wet weight of tissue, defatted dry weight, total nitrogen, DNA 
and« {I count, it would seem that the expression of enzyme activity as a function of the vari- 
able cellularity would best reflect the changes in a growing tissue. Also, in order to unify 
the ; esentation of the data, the observed absolute values are expressed as a percentage of 
the b seline value, that is, the average value obtained in breasts from up to 50 virgin mice. 

I. “hanges in weight.—In each case, the five pairs of breast pads were stripped off the 
unde side of the skin and weighed. The tissue was then minced with fine scissors and an 
aliq: t was removed for the determination of water, fat and defatted dry weight compositions. 
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Anoth:r sample was taken from a pyrophosphate homogenate for total nitrogen. The 
results re shown in Fig. 1. 

Fron: an average value of about 400 mg. of total mammary tissue in a virgin mouse, the 
mamm.e increase in weight to about 1,800 mg. around the middle of the lactation phase. 
During the first 16 days of pregnancy the increase in weight seems slower than during the 
last 3 days Of pregnancy. It has not been estimated how much of the further weight increase 
beyond the moment of parturition is due to milk retained in the ducts and alveoli of the 
mamm.e although the litter is allowed to nurse until the sacrifice of the mouse. According 
to Folley and Greenbaum (1947), the milk content may be between 40 and 50% of the weight 
of the mamme in rats. A decrease in breast weight occurs towards the later part of lactation 
and is accelerated after weaning. 

The wet weight can be thought of as being the sum of the amount of water, fat and defatted 
dry matter. In the latter the proteins constitute the major proportion. During the virgin 
state the mamme are composed of 65:7% fat, 26-5°% water and 7:7% defatted dry matter. 
At the height of development during lactation these values become 12-8 % fat, 68-7% water 
and 18-2°% defatted dry matter. After weaning there is prompt return towards the baseline. 
The amount of total nitrogen per mg. of fresh tissue also increases during pregnancy and 
continues to do so after parturition, which may be a reflection of milk production and 
retention. In regard to water, fat and nitrogen content one can distinguish a slow phase of 
change (up to about the 16th day of pregnancy) and an accelerated phase during the last 3 
days of pregnancy. 

II. Changes in cellularity. —The change in weight of the total mass of mammary tissue is 
seen to be the resultant of changes in fat, water and protein content. A better measure of the 
change in tissue mass is an estimate of cell numbers. However, the expression of cell number 
per unit of weight would also be inadequate since it would be affected by the fluctuations in 
fat and water content as well as by the amount of milk retained in the mamme during the 
later part of pregnancy and lactation. To obviate these fortuitous variations in cell concen- 
tration, the total number of nuclei were calculated for all breast pads in a mouse. The nuclei 
ina sample from a sucrose-CaC1, homogenate were counted in a hemacytometer and the 
number of nuclei per mg. of wet tissue were multiplied by the total weight of the mammez in 
a mouse. 

In the majority of samples, the sucrose-CaCl, homogenate was also used for DNA 
determinations. The homogenate was centrifuged at 20,000 x g for 30 minutes at 0° C. 
the solidified fat layer was skimmed off, the sediment was resuspended and an aliquot was 
treated with 10% TCA in the cold for one hour. The precipitate was washed with 5% TCA 
and then heated with two portions of 5% TCA at 90° C. for fifteen minutes each. The two 
extractions were pooled and boiled for fifteen minutes after mixing with the diphenylamine 
reagent. The colour was read at 600 my in a SP 500 Unicam Spectrophotometer and com- 
pared with a DNA standard. 

Fig. 2 shows the great increase in total cell numbers from about 30 x 10° in a virgin breast 
toa maximum of 450 = 10® at around the 4th to 6th day of lactation. The increase in cells 
is greater (about fifteen-fold) than the increase in weight (about four-fold). This simply 
reflects the fact that almost all of the rather large adipose cells are replaced by smaller ductile 
and acinar cells of the mammary gland proper. A decrease in total cell number starts already 
around the 6th day of lactation. It is suggested that the reason for this early decline is the 
involution of some of the breast pads, usually the Ist and 2nd thoracic mamme, which are 
not used by the litter. 

amount of DNAP (desoxyribose nucleic acid phosphorus) in the total breast parallels 
the ch anges in cell number, so that the amount of DNAP per nucleus remains fairly constant 
durin. pregnancy and lactation. The average value in this series of forty determinations 
on mimmary tissue is 1-196 x 10-!2 gram of DNAP per nucleus. For mouse liver Laird 
(1954 and Tsuboi et al. (1954) have reported values of 1-23 x 10-1? and 1-36 x 10-?* grams of 
DNA ? per nucleus, respectively. These observations would indicate that the determination 
of the number of nuclei in a homogenate is a valid measure of cellularity. 

Th series here reported supports the observations that the mamme continue to grow 
thro. shout pregnancy and part of lactation. Greenbaum (personal communication) in 
study ng mamme of rats has found that on the last day of pregnancy the DNA per gram 
of w t tissue has increased ten-fold and on the 3rd day of lactation sixteen-fold when 
comy ired to the virgin breast which means that the amount of DNA approximately 
dout es during the first few days of lactation. Histological evidence that the growth of the 
Mam nz continues into lactation has been supplied by Cole (1933) who reported that mitosis 
of br ast cells can be observed until the 7th day of lactation, although in diminishing numbers. 
How ver, Turner has stated that in mice the hyperplasia of the mammary gland parenchyma 
isco aplete by the 12th day of pregnancy (Turner and Gomez, 1933) and that in rats the 
amo nt of DNA content in the inguinal breast pads has reached a maximum at about the 
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10th day of pregnancy after which it remains level until the time of weaning (Kirkha . and 
Turner, 1953). No explanation can be offered for these differences, except that the » may 
be due to differences in strain and species. 

III. Changes in xanthine oxidase activity of mammary tissue—The xanthine © <idase 
activity of the homogenate was determined by measuring the rate of uric acid forn ation, 
The rate per mg. of wet tissue was related to nuclear count. defatted dry matter an | total 
nitrogen per mg. of wet tissue; thus eliminating the variations introduced by the cha: ges in 
water and fat content of the mamme during pregnancy, lactation and involution. 

Fig. 3 shows the results. From an average baseline level in the virgin breast of 4:2 < 10- 
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Fic. 3.—Xanthine oxidase activity in mamme during the reproductive cycle. 


micromoles of xanthine oxidized per minute per 10° nuclei the xanthine oxidase activit' ‘ses 
from about the 10th day of pregnancy onwards to a maximum value of 46-2 x 10-° at; :me 
shortly before parturition; this activity drops precipitously to about half this value {the 
duration of lactation. A decrease in xanthine oxidase activity becomes noticeable . eW 
days after weaning, but does not seem to reach the baseline level even 17 days after we ng. 
All three indices (enzyme activity per cell per defatted dry matter or per total nitr. :en) 
yield practically the same curves and indicate the overall net increase in this enzyme. 

The peak in enzyme activity just before parturition is surprising and needs further com’ “nt. 


IV. Xanthine oxidase activity in milk.—One of the earliest and richest sources « is 
enzyme is cow’s milk. It was therefore essential in this investigation to evaluate the ct 
of mouse milk on the determination of xanthine oxidase in mamme of mice durin. ‘te 
pregnancy and lactation. It was noted that in some mice the mammz were comp. ly 
filled with milk, appearing engorged and white, whilst in other animals of the same ds 
pregnancy or lactation the mammz were entirely pink and presumably containing nc .0 
much milk. However, there was no consistent or significant difference in the xan! ¢ 


oxidase activity either per unit of weight or per cell between the homogenates from presun’ 
*““milk-rich” and “milk-poor” mamme. In order to follow up this observation a mous." 
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the 8t: day of lactation was separated from its litter for twelve hours and then the breast 
pads « the left side were freed of milk as much as possible by “milking” and compared with 
the m.:k-engorged breast pads of the right side. The results (Table I) show that there is no 


TABLE I.—COMPARISON OF XANTHINE OXIDASE ACTIVITY IN MAMMA CONTAINING 
DIFFERENT AMOUNTS OF MILK 
Micromoles (x 10-°) of 


Amount Nuclei/mg. xanthine oxidized/ 


of milk of wet minute per 
Weight removed tissue mg. 
Tissue Appearance (mg.) (ml.) (x 10°) wet weight 10° nuclei 
Breast pads of White; engorged 1,210 0-0 151 32-3 21-4 
the right side with milk 
(control) 
Breast pads of Entirely pink 800 0-341 184 39-2 21-3 
the left side 
(“milked”’) 


difference in xanthine oxidase activity per nucleus while the activity per mg. of wet tissue is 
slightly higher in the homogenate of the “milked” mammz. Had the milk contributed to 
the xanthine oxidase activity one would have expected the homogenate of the right breast 
pads (control) to have a greater activity per nucleus and to have the same activity per mg. 
when compared to the left mamme. 

At this point it should be pointed out that the tissue homogenate is centrifuged at 
20,000 x g for 30 minutes at 0° C. and the clear supernatant is incubated for one hour in a 
37° C. incubator prior to the assay. The effect of these preparatory steps on milk xanthine 
oxidase was tested on 3 milk samples obtained from mice during lactation. ‘Milking’? was 
accomplished as follows: the mouse was separated from its litter for twelve hours in order to 
allow the milk to accumulate, the hair was clipped around the nipples, under ether 
anesthesia 1 ml. of Pitocin containing one international oxytocic unit was injected 
intraperitoneally and the tips of the nipples were cut off three minutes later. After starting 
the flow of milk by suction with a water pump, the milk flowed freely and could be collected 
by means of a pipette. Up to 1-5 ml. of milk could be obtained in this way. In each case, 
high speed centrifugation reduced the activity of the milk by 75-100°% of the original value, 
while incubation hardly altered the enzyme activity (Table II). This is in contrast to the 


TABLE IJ.—EFFECT OF INCUBATION AND CENTRIFUGATION UPON THE XANTHINE 
OXIDASE ACTIVITY OF BREAST TISSUE AND Mouse MILK 
Micromoles (x 10-*) of xanthine 
oxidized/min./mg. wet weight 


Material Centrifugation No incubation Incubation 
Mammary tissue 600 = g; 10 min. 21-3 49°8 
20,000 x g; 30 min. — 47-7 
Milk None 17-5 18-6 
20,000 x g; 30 min. — 0-0 


tissue homogenate where enzyme activity is increased by incubation but not materially 
altere! by centrifugation. 

Thi difference in response to the centrifugation neatly eliminated the so-called “‘milk 
error’ usually present when experimenting with mammary tissue during lactation. However, 
‘ince ‘* could still be possible that the milk in the presence of tissue a<ts differently from milk 
alone, the experiment listed in Table III was performed. Breast tissue and mouse milk were 


TA LE ITI.—XANTHINE OXIDASE ACTIVITY IN MIXTURES OF MAMMARY TISSUE AND MOUSE 
MILK AFTER CENTRIFUGATION AND INCUBATION 


Mammary Mouse Tissue Micromoles (« 10-5) Enzyme activity 
Prep :ration tissue Milk concentration of xanthine oxidized/ as percentage of 
O. (g.) (g.) (%) min./mg. wet weight Preparation No. 1 

| 0-3781 0-0 100-0 47-7 100-0 

2 0-1441 0-0658 68-8 34-2 71°8 

3 0-1009 0-1044 53-5 24-6 51-5 

4 0-0550 0-1494 26-9 9-1 19-1 

5 0-0 0-3712 0-0 0-0 0-0 


mixec in varying ratios and a 1+9 homogenate prepared in pyrophosphate buffer (0-1 M, 
PH8 The assays were performed in the usual manner after high-speed centrifugation and 
incut \tion of the material. In comparing the last column with the tissue concentrations it is 
evide t that the entire xanthine oxidase activity in the tissue-milk mixture is accountable for 
in te: ns of the tissue enzyme alone. 
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The fact that the xanthine oxidase activity of mouse milk is sedimentable corroi orates 
the finding of Morton (1954) that in cow’s milk this enzyme is attached to lipoprotein p. rticles 
which can be sedimented by centrifugation at 14,000 x g. Our own experiments have hown 
that in homogenates of mouse breast and liver and of rat liver almost all of the xanthine « xidase 
is recoverable from the supernatant fraction after high speed centrifugation (20,00: x g) 
and that no activity can be found in the particulate matter. Meikleham et al. (1951), Villela 
et al.(1955) and Morell (1955) have already reported that the xanthine oxidase from rat li. er and 
the xanthine dehydrogenase from chicken liver are in the supernatant fraction after hig!) speed 
centrifugation. It would be of interest to establish the point during milk formaticn and 
secretion at which the soluble tissue enzyme becomes a sedimentable component o: milk. 

Although it could be shown that the milk xanthine oxidase does not affect the determ: nation 
of this enzyme in mamme during lactation, the situation might be different in regard to the 
milk accumulating in the breasts prior to lactation. In order to test this possibility a mouse 
was “milked” at the beginning of parturition. This first milk, or colostrum, however, was 
similar to the milk obtained at the height of lactation: centrifugation caused a virtual dis- 
appearance of the xanthine oxidase activity of the colostrum. One possible explanation, 
therefore, for the peak in xanthine oxidase activity preceding parturition is that it represents 
an accumulation of intracellular enzyme proper ready to be incorporated into milk enzyme. 
The disappearance of this peak during lactation would thus reflect the high rate of milk 
production and secretion. 


V. Xanthine oxidase activity in liver—Pregnancy and lactation are associated with pro- 
found hormonal and metabolic changes. It was therefore of interest to compare the liver with 
the mammary tissue in regard to xanthine oxidase since this enzyme in the rat liver is very 
sensitive to fluctuations in protein metabolism (Westerfeld and Richert, 1950). The average 
level of xanthine oxidase activity per nucleus did not vary significantly throughout the repro- 
ductive cycle and when compared to the livers from virgin mice. It was seen that, while 
the enzyme activity per cell is about 60% greater in the liver than in the breast during the 
virgin state, the enzyme activity becomes three to five times greater in the breast than in the 
liver during late pregnancy and lactation. There is a small but statistically significant 
increase in the total number of liver cells during pregnancy, lactation and the observed 
period after weaning. 


B. LEVELS OF XANTHINE OXIDASE ACTIVITY DURING ABNORMAL GROWTH 


The increase in the number of mammary cells leading to a functioning gland is associated 
with an increase in xanthine oxidase activity per cell. Two questions arise from this 
observation: (1) What are the levels of xanthine oxidase activity in tumours as compared to 
the tissue of origin? (2) What happens to the enzyme during the growth of the tumour? 

The data reported in the following section have been obtained in an attempt to answer 
these questions. 


1. Xanthine oxidase activity in spontaneous breast tumour.—The design of this experiment 
entailed a comparison of xanthine oxidase activity in mammary tumour and in mammary 
tissue from cancer-susceptible and cancer-resistant mice of the same strain. Inbre« mice 
of the C— strain constituted the cancer-resistant group. These mice do not possess th« milk 
agent (Bittner factor) and develop mammary tumours only rarely even after many pregn cies. 
Cancer-susceptibility was imparted to the C— strain by foster-nursing on C,H mic». thus 
incorporating the milk agent. Mice of this highly-inbred sub-line, here called C+. ~arely 
develop mammary tumour if they remain virgins, but will have a 100% tumour incide ‘ce at 
an average age of 7 months if force-bred. The material for the tumour series was of «ined 
from these C+ mice. 

The results are summarized in Fig. 4. The differences in the average levels of « *yme 
activity per cell are highly significant, P= <0-001 when comparing groups A and « ‘0 B. 
Relative to the enzyme activity of breasts from C— mice, the activity in breasts fro: C- 
mice is 57-7% and in tumours 24-9°%. It should be stressed that the breasts in g: 1p B 
derive from animals that had no tumour and would as a rule not develop such. The _ ‘fer- 
ence in xanthine oxidase activity in the mammz of C— and C-++ mice can therefore be 1 xted 
to the absence or presence of the milk agent in the cytoplasm and not to the genetic co’ titu- 
tion or the actual presence of a tumour. The enzyme activity in the normal parts «the 
breasts from mated C+ mice with tumours is similar to that in breasts of C+- virginm °. 

In contrast to the enzyme in the breast, the xanthine oxidase activity in livers of C- nd 
C+ mice does not differ materially. This is in line with the observation that the er 
contains relatively small amounts of milk agent. However, Figge and Strong (1941) fo. 1a 
marked difference in xanthine oxidase activity of livers from mice with a high and mice th 
a low incidence of breast tumour, the C,H and JK strains respectively. But the desi of 
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Fic. 4.—Xanthine oxidase activity during carcinogenesis in mouse breast. A, Virgin breast from 
low tumour strain (C—) without milk factor; 25 animals. 8B, Virgin breast from high tumour strain 
(C+) with milk factor; 50 animals free of tumours. C, Spontaneous mammary tumour from mated 
(C+) mice; 24 animals. (Dotted line indicates + S.D.) 


their experiment makes it difficult to decide whether the difference in enzyme activity reflects 
a difference in cancer-susceptibility or in genetic constitution. 

The tumours used ranged from 0-3 grams to 7-0 grams and could be divided into solid, 
firm grey and soft, hemorrhagic purplish tumours. Histologically, they were all adeno- 
carcinomas but showed varying degrees of dedifferentiation. For purposes of the assay 
necrotic material was avoided. There was no significant difference in the enzyme activity 
of the different kinds of tumours. Each average mammary cancer cell possesses one-fourth 
the xanthine oxidase activity contained in the average normal mammary cei! and one-half 
the activity present in a precancerous breast cell (a cell infected with the milk agent). 

Since there is no statistically significant difference in the cellularity of breasts from virgin mice 
of the C+ and C— strain, it is concluded that the xanthine oxidase activity is lowered in the 
precancerous state, whether expressed as enzyme concentration (activity per mg.) or as 
content (activity per cell). 


ll. Xanthine oxidase activity in liver tumours——These experiments were performed in 
collaboration with Dr. E. Reid and the methods of producing liver tumours in rats by means 
of azo-dye are described by him (Reid and O’Neal, 1957). The data are presented in 
Fig. S. Since nuclear counts were not performed in this series the enzyme activity is 
expressed per mg. of wet tissue. Because of the small number of observations a statistical 
analys s of the difference of the means was not performed, but the graph reveals no overlap 
of the individual values comprising each group. 

Thee is good agreement between the observations here reported and those previously 


publis ied involving different techniques of assay, different strains and different tissues. 
Weste feld et al. (1950) have studied the xanthine oxidase activity in rat livers during carcino- 
genes. by measuring the consumption of oxygen and have reported a 50% decrease in 
enzyr > activity per dry weight in tumour-free livers from rats receiving p-dimethylamino- 
azo-b nzene for four weeks. Greenstein (1947) reported on the xanthine dehydrogenase 
activi », measured by reduction of methylene blue, in transplanted mouse and rat hepatomas 
asco’ pared to the respective tissues of origin: of six different hepatomas, five had an enzyme 
activ. y per mg. nitrogen of } to } the level in normal liver. 

_ De ciency states in tissues from tumour-susceptible animals, in precancerous tissues or in 
fully eveloped tumours have been demonstrated repeatedly. Bittner found that the esterase 
level s lower in livers from cancer-susceptible than in livers from cancer-resistant mice. 
Weil - (1956) was able to show by an ingenious histo-serological technique the loss of a liver- 
speci c antigen during azo-dye carcinogenesis. However, $-glucuronidase has a higher 
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Fic. 5.—Xanthine oxidase activity during carcinogenesis in rat liver. A, Normal liver from rats 
on normal diet. B, Tumour-free liver from rats fed azo-dye for a short period. c, Liver tumour in 
rats fed azo-dye. (Dots indicate individual values.) 











- 








level in tumour than in the mother tissue; but here too the precancerous tissue has an inter- 
mediate level of enzyme activity. It would seem that changes during carcinogenesis are in 
the direction that leads to the ultimate state existing in the tumour. 


III. Growth and xanthine oxidase.—The data of the enzyme activity in breast pads from 
pregnant mice and in spontaneous mammary tumours was expressed as a function of growth, 
that is, enzyme activity per cell was plotted against the fresh weight of the total tumour or 
total breast pads. While growth of the mamme leading to the formation of a normally 
functioning tissue is associated with an ever-increasing level of enzyme activity per cell, no 
such gain in enzyme activity is present in the cells of growing mammary tumours. 

Growth in the case of the tumour means no more than cell multiplication resulting in an 
increased tissue mass, whereas in the mamme there is also a change in function besides the 
increase in cellularity. Since growth can proceed without an increase in xanthine oxidase 
activity per cell, as in the mammary tumour, or even in the virtual absence of this e1 /yme, 
as in embryonic tissue, the increase of this enzyme per cell in the mammz is best relo ed to 
their gain in specialized function preparatory to the secretion of a product so rich |) this 
enzyme. Hence, if one assumes, as one should, I believe, that the cell of origin is the same 
for the lactating mamme and the mammary cancer, the failure of the tumour to incre <¢ its 
level of enzyme activity is just another expression of the loss of specialized function : ‘ this 
dedifferentiated tissue. 
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Section of Orthopedics 


President—E. STANLEY EVANS, C.B.E., F.R.C.S. 


[March 23, 1957] 


MEETING AT KING’S COLLEGE HOSPITAL, LONDON 


117 CASES were shown demonstrating the following conditions: 

High femoral osteotomy; Double hip operations; Median and ulnar palsy; Diffuse 
hemangioma of leg; Unusual rheumatoid arthritis; Dysfunction of the first metatarso- 
phalangeal joint; Acute osteomyelitis; Lesions of the feet in diabetes; Idiopathic pes cavus; 
Leg lengthening; Congenital phocomelia; Late results of slipped upper femoral epiphysis; 
Fractures of the tibia; Monostotic fibrous dysplasia; Caffey’s disease; Knock-knee following 
osteomyelitis of lower end of femur; Congenital bowing of leg; Arthroplasty of elbow; 
Pseudarthrosis of elbow; Acroparesthesia treated by means of a splint; Talipes equino- 
cavus-—metatarsal osteotomy; ‘‘Genuine”’ congenital dislocation of the hip. 

The use and abuse of the “Resettlement Case Conference” was discussed on four 
particularly difficult medico-social problems with Dr. F. S. Cooksey. 


After Demonstrations of pathological specimens (Professor H. A. Magnus) and 
Occupational Therapy appliances for disabled persons, the following papers were read: 


Conservative Treatment of Carpal Tunnel Syndrome.—Dr. R. HIERONS. 
Tendon Lesions in the Rheumatoid Hand.—Dr. D. A. BREWERTON. 
Presentation of Group of Fractures of the Tibia.—Mr. R. H. FREEMAN. 
Provision of Skin Cover.—Mr. F. T. Moore. 


[April 2, 1957] 


Changing Patterns in Skeletal and Articular Tuberculosis 


PRESIDENT’S ADDRESS 
By E. STANLEY Evans, C.B.E., F.R.C.S. 


In this brief survey of orthopedic tuberculosis I shall begin by referring to the changing 
pattens of skeletal and articular tuberculosis which are now chiefly of historical interest. 

Motherby’s New Medical Dictionary published in 1775 contains the classification of spina 
ventisa or caries of bone by Percivall Pott as hydrops articuli, fungous articuli and the 
enlarzement of bone. Treatment was directed towards promoting the absorption of fluid 
by b isters, by inunction of mercury and antimony and sometimes with advantage following 
the -lectric shock. ‘The third type—enlargement of bone, is sometimes relieved by 
perf. rations made through the diseased parts to the marrow, but most frequently amputation 
isnccessary. The friability of carious bones is much augmented by the acrimony of their 
hun: »urs and chiefly by their corrupted medullary oil. Chronic abscesses in the back and 
loin. are generally of the strumous kind, the matter is usually deep seated and the bones are 
inju 2d by it before a fluctuation can be discovered.” I shall return to the problem of the 
absc ss arising from bone and subsequently causing injury or spread of infection into healthy 
bon. Sea water was popular in the treatment of glandular swellings. It was known that 
scre ula (from Scrofa—a sow, because the disease occurs in swine) or the King’s Evil which 
kiny . from Edward the Confessor onwards pretended to cure by the touch, could affect 
alm st every part of the body and that the lymphatic vessels and glands were the immediate 
seat of the trouble. The fixed immovable white swellings of joints are compared with the 


stru nous swellings of the neck. 
F rcivall Pott, one of the great surgeons of the oldest London hospital (still on its 
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original site) wrote a treatise in 1779 entitled “‘Remarks on that kind of palsy w! ch is 
frequently found to accompany a curvature of the spine’ and a specimen prepared t » him 
to show the diseased vertebre in such a case was placed in the museum of St. Bartholo iew’s 
Hospital. There was no better description of Pott’s paraplegia until the outstanding , pers 
in our time by Seddon and Butler and the recent excellent monograph by Seddon, G. -ffiths 
and Roaf. 

The approach to the problems posed by the strumous disorders in the early part .f the 
nineteenth century can perhaps best be gleaned from a perusal of the excellent le tures 
delivered by John Abernethy in the medical school at St. Bartholomew’s Hospital wh‘ch he 
founded. He paid great attention to his lectures and never forgot that a lecture is to be 
valued not only by what the lecturer puts into it, but by what the hearer can carry away 
from it. The Lancet of 1824 embodies his course of surgical lectures (in which he freg ently 
refers to his debt to the immortal John Hunter) which he delivered to a very numerous and 
highly respectable class. Abernethy embellished his lectures with graphic descriptions of 
the patients he attended and perhaps I may be permitted to quote one case. He records: 
“I was requested to see a young lady, a long way in the country, even in Wales and in « very 
remote part of the principality too, who had a lumbar abscess. I went and I found that there 
was a large collection of matter in the fore-part of the thigh, that the spine was much 
distorted, the countenance flushed, and the constitution altogether in a very irritable state.” 

As she was then amongst the mountains of Wales Abernethy advised that nothing need 
be done, but that she be kept in a state of quietude, that some counter-irritation should be 
made and that the state of the digestive organs be attended to. The young lady continued 
to get stronger day by day and the disease gradually subsided under this excellent general and 
local conservative treatment. After about a year, and without consulting Abernethy, a person 
was sent down from London to fit a machine and the father wrote in eulogistic terms of the 
spinal stays, which by screwing it up could raise his daughter in height two inches. Abernethy 
replied: “In the name of common sense, Sir, only consider what a state the vertebral column 
must be in which will admit of such elongation by any artificial means.”” He advised that 
they should lay the machine aside and return to the former plan. Some six years later the 
young lady was cured of her phthisical complaint in Bristol after taking a course of muriate 
of lime and Abernethy was aggrieved to find the excellent state of her spine was ultimately 
attributed to the muriate of lime and not to the constitutional treatment he had advocated. 

In dealing with a lumbar abscess connected with a diseased state of the vertebral column he 
insisted that the patient should be required to be in bed and not allow the diseased parts to 
move about, and added that the abscesses frequently subsided and diminished in size if 
attention is paid to the state of the general health. If necessary he lanced the abscess in 
order “‘that it never might be opened”’, and he tried to prevent foul air entering the abscess 
after puncture by pressure on the abscess and by applying lint and adhesive plaster. He knew 
nothing of the bacteriology of secondary infection, but his experience had taught him that 
the abscess should not be allowed to drain openly. After puncturing the abscess tvo or 
three times the patient fancies he is almost well, but Abernethy is mindful of the danger. and 
advises continued rest in bed and “‘if he could be sent into the country it would do him uch 
good”’. 

He describes how on one occasion he Iet out four ale-house quarts of matter, “for seei" 2 an 
ale-house quart in the room I had the curiosity to measure it”. He continues: ““Now i you 
have any inflammation occurring in the cyst of an abscess equal to the surface of a ¢ .lon 
measure it must be productive of more considerable effect on the constitution than w! 1 it 
occurs on a surface equal to that of a four ounce measure.” I wonder if Aberneth: \vas 
right in his belief that tuberculous pus or material is harmful to a patient who by its produ ‘ion 
responds to the chronic infection we know to be present. A patient came to the out-p: ent 
department of St. Bartholomew’s about one hundred years after Abernethy gave his le re. 
This bonny, rosy-cheeked, fair-haired girl of 17 with sad and wistful blue eyes was accomp ie 
by her worried but indignant mother who thought her daughter was pregnant. Th. irl 
had complained of a little backache for two or three months, which her mother felt was ._.ist 
retribution for her daughter’s misbehaviour. Apart from the very large belly, which: ht 
have heused twins and hydramnios, there was no evidence of pregnancy and the patien’ as 
demonstrated to the Fellowship class and others as having a large parovarian cyst, anc 1S 
being a gynecological condition, my chief—a general surgeon—was eager to perforn ‘¢ 
operation of removal himself. Pre-operative general examination revealed a certain sti! Ss 
of the back probably due, it was felt, to the impediment of the enormous abdomen, _ 
a check X-ray revealed small areas of destruction in the contiguous parts of D.V. 12 4 
L.V.1, with a diminished disc space, but virtually no collapse or kyphosis. My <« f 
decided to remove the large cyst before sending the girl away for treatment for thetubercu 5 
spine. He needed little encouragement to insert a needle first and into the syringe 5 
aspirated typical tuberculous material. He left me to carry on and I shall never fo + 
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aspira ing and filling the 20 c.c. syringe several hundred times in two and a half hours. We 
had no ale-house quart pot available, but we had the curiosity to measure the four gallons 
of tuberculous material removed. When we had finished there was a typical large psoas 
absce:. on the opposite side. That was in 1928 and since then I have never seen a tuberculous 
abscess approaching this size. This was an example of a relatively early tuberculous spine 
with liitle destruction and an enormous abscess with practically no constitutional disturbance. 
Why is it that we find some patients with extensive spinal caries and no discernible or small 
abscesses and others with minimal lesions and large abscesses? Can it be due to anything 
other than the varying individual response to chronic infection? I have dallied at some 
length with Abernethy and his methods, because it was nearly a hundred years before the 
conservative treatment of surgical tuberculosis again became widely advocated and practised. 

At about the same time in France, Dupuytren expressed similar views on the chronic 
abscess when he stated: “There was never any satisfactory relation between the amount of 
disease affecting the bone in caries of the spine and the extent of the external disorder, for 
when caries affects a vertebra, the suppuration which is at first confined to the affected bone 
gradually extends itself.’ He described the case of a woman who at autopsy was found to 
have an abscess with complete destruction of the body of the eleventh dorsal vertebra with 
the bodies of D.V.10 and 12 partially denuded and the seat of superficial caries. 

Towards the latter part of the century operations on tuberculous joints became all too 
common with disastrous results. Billroth in 1878 stated: ‘‘During the last ten years I have 
felt less disposed towards conservative operations for caries and should have amputated far 
more frequently if the patients or their friends had not objected. However, the antiseptic 
method has one advantage, namely that in operations such as excision of the hip the 
immediate results after operation are much better than they used to be under the old systems. 
Still, treat these wounds as you will, sinuses will be left and the ultimate results will be almost 
as unsatisfactory as they used to be. The treatment of this terrible affection—vertebral 
caries —consists principally in keeping the patient in a recumbent position and children are 
kept lying, generally in the prone position, but Thomas’ splints are sometimes used.” Billroth 
envisaged the possibility of attacking surgically the vertebral lesion. ‘Hitherto it has been 
found impracticable to extract large sequestra from the vertebral column. It might seem 
possible to make an incision on one side of the curvature and in this way to extract the 
sequestra and gouge away the carious parts, but the hemorrhage cannot be readily controlled 
and the spinal cord will be exposed to injury. Yet with our advanced knowledge of the 
treatment of wounds and in face of the unfavourable prognosis I should not blame any 
surgeon for making the attempt. I remember some years ago to have read something about 
an operation of this kind which was performed in America but I do not recollect what 
became of the patient.” It is clear that at that time Billroth was not aware of what might 
one day be achieved by Capener, Seddon, Wilkinson, Macrae and others. 

Howard Marsh in 1889 delivered a Hunterian lecture on “Tuberculosis in Some of Its 
Surgical Aspects”. He advocated treatment of surgical tuberculosis by means short of the 
excisions which were then of too frequent daily occurrence. At the Hip Hospital in Queen 
Square he advocated consistently the advantage of early and prolonged non-operative 
treatment and of traction for tuberculous disease of the hip and said: ““The.weight should be 
as small as is consistent with its purpose of relieving pain and preventing or removing 
distortion; so that it is desirable to diminish the amount as symptoms subside and not to 
cont'nue to employ a heavy weight after it has become unnecessary to do so.” However, 
gene ally, patients were allowed to go to the seaside wearing ambulant splints, suppuration 
was regarded as a normal and inevitable part of the disease, abscesses were opened and 
treat d by poultices, amputations were common and the patients frequently died of amyloid 
dise. se. Those who survived had gross joint destruction with deformity, very limited joint 
mo\ »ment, and great shortening of the affected limb. 

Ir 1913 the Practitioner published a Symposium on Tuberculosis and the greatest discussion 
surr unded the use and abuse of tuberculin and of its potential value as a therapeutic agent. 
Pea: -e Gould stated ‘“‘We may say that all cases of tuberculosis must be treated medically 
and hat the need for medical measures is never more urgent than when a case requires some 
ope itive interference to complete the cure.” He advocated surgical removal of tuberculous 
foc’ n bone which had not cleared up with general measures, but a sufficiently free opening 
mu: be made and failures would result from attempts to scrape away a large area of disease 
thr: igh a puncture—‘‘it would be as sensible to ask a housemaid to clean out a room through 
the eyhole in the door!” Robert Jones in an invaluable contribution stressed the necessity 
for sechanical fixation. He wrote: “In recent years, I have on many occasions been called 
upc ) to deal with tuberculous disease of joints and of the spine, in cases in which an enthusi- 
ast’ believer in the efficacy of tuberculin has entirely omitted any form of protective fixation, 
an it is therefore necessary to express my strong conviction that this is a serious error. The 
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nes ect of protective fixation is unfair to tuberculin treatment, for repeated injuries to the 
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diseased structures caused by movement delay, if they do not prevent, the beneficia! :ction 
of the immunizing treatment.” Robert Jones made no attempt to scrape out the tuber lous 
lesions ‘“‘for I have too great a dread of the terrors of mixed infection and set excisic:: of a 
joint for tuberculosis is unknown in my practice”. Can we not to-day substitute for tu sercu- 
lin, streptomycin, I.N.A.H. and other antibiotics and say with Robert Jones that the ~ eglect 
of the protective fixation of tuberculous joints is unfair to treatment by antibiotics ? 

I need not dwell on the patterns of non-pulmonary tuberculosis nor on the gener.:i and 
mechanical methods of treatment elaborated during the first half of this century for ti:cy are 
well known, and if I pay tribute to the outstanding work of Robert Jones, Gauvain, ?ugh, 
Girdlestone and Brittain in this country, this is not to say that I do not fully appreci: te the 
considerable contributions made by many others. The orthopedic lesion secondary to 
a primary focus was regarded as a local manifestation of a general bacillemic disease and 
demanded both general and local conservative treatment. Patients remained for long 
periods in special hospitals and when the lesion became quiescent protective surgery was 
frequently performed. During the past ten years, the outlook and patterns have changed 
materially with the advent of antibiotics. Penicillin was of some value in controlling secon- 
dary infection to a large extent, but it was streptomycin that made a direct assault on the 
local disease safe and possible. The emergence of resistant strains of tubercle bacii!i was 
avoided to a large extent by a combination of streptomycin, PAS and I.N.A.H., and it is 
a moot point as to whether or not this therapy should be reserved for critical phases and 
episodes in the natural history of the disease. 


Value of Antibiotics 


(1) During the bacillemic stage to assist the patient in coping with the general infection 
and thereby avoiding multiple tuberculous lesions. 

(2) The centre of a tuberculous lesion may be caseous and, as the result of tuberculous 
endarteritis, have no blood supply. Systemic antibiotics cannot reach the core of disease, 
but in the surrounding hyperemic zone can contain the local disease and limit the local 
spread of infection and destruction. 

(3) Long-standing sinuses may heal soundly following systemic administration and local 
instillations. 

(4) Direct attack on the tuberculous lesion is now possible under the antibiotic umbrella 
and the dread of dissemination is no longer a haunting spectre. 

(5) The length of treatment has been greatly curtailed and is generally half or even less 
of what it was before. Patients are in and out of hospital far more quickly, the turnover of 
patients is more rapid and the number of in-patients and the waiting lists have fallen 
dramatically. 


LORD MAYOR TRELOAR ORTHOPAEDIC HOSPITAL 
STATISTICS ON TUBERCULOSIS 
1932: Twenty-five years ago over 50% of patients were tuberculous— 


Admitted 26 spines, 66 hips, 14 knees and 50 other tuberculous 
lesions. 


1937: Twenty years ago about 50% of patients were tuberculous— 
Admitted 30 spines, 50 hips, 10 knees and 80 other tuberculous 


lesions. 
1957: February. 25 children with non-pulmonary tuberculosis. 
= 20 adults os 9 


Waiting list of 5 patients. 


Surgery of the Local Lesion 


It is now possible to operate on the infected bone or joint without being unduly conc: ied 
about the tuberculous nature of the infection and for example dealing directly with car . of 
the vertebral bodies, as envisaged by Billroth, has become a reality as the result of “ict 
aseptic technique, superb anesthesia and antibiotic cover. Tuberculous cavities ‘re 
curetted, sequestra removed and gross tuberculous lesions can be excised, as in p. ial 
synovectomy of the hip. Antibiotics can be applied locally to the exposed tuberc: us 
lesion, and systemic antibiotics become more effective as the result of the reactive hyper: (!a 
following the surgical assault. The processes of repair can be enhanced by the insertic f 
bone chips ground in streptomycin into tuberculous cavities or denuded joints. Temp y 
internal fixation of joints by nails can if desired be used with impunity. It is not sugge 4 
that radical and difficult surgical procedures should be undertaken lightly, but that sur 
has been made safe by antibiotics, by blood transfusion, by expert anesthesia, and abov._! 
by a rigid compliance with the long-established principles of a sound aseptic technique. 
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The nanagement of the local tuberculous lesion may thus be summarized: 


Tuberculosis of the Hip 

(1) General constitutional treatment of the patient with bed rest. 

(2) ocal treatment by immobilization and traction. 

(3) Confirmation of diagnosis by biopsy. 

(4) Antibiotic therapy—adequate and prolonged. 

(5) Partial synovectomy where indicated and local antibiotics. 
ahip with a good and safe range of movement. 

(6) Curettage of the juxta- but extra-articular lesion and insertion of bone chips. 

(7) Displacement trochanteric osteotomy if response to therapy is inadequate. 

(8) Arthrodesis when joint movement is inadequate and not safe. When joint destruction 
is gross, the tuberculous debris may be removed, iliac bone chips and graft inserted and 
temporary fixation secured by the insertion of a Smith-Petersen arthrodesis nail. Otherwise 
extra-articular ischio-femoral arthrodesis using the technique described by Foley. Intra- 
articular arthrodesis is no more difficult or dangerous than it is in the tuberculous knee. 

(9) If the great trochanter is involved, excision of the trochanter and the overlying abscess. 


Tuberculosis of the Spine 

(1) General treatment and bed rest. 

(2) Local immobilization and mechanical treatment. 

(3) Confirmation of the diagnosis by Mantoux tests, the bacteriology of aspirated tubercu- 
lous material and sometimes by exploratory curettage. 

(4) Systemic antibiotic therapy. 

(5) In the quiescent stage when consolidated collapse has occurred, posterior spinal 
fusion if necessary, for example in the cervical spine. 

(6) Aspiration of tuberculous abscesses where possible and repeated only as frequently as 
Is necessary. 

(7) Drainage and lavage of the perivertebral thoracic abscess. Macrae has stressed that 
this can only be done effectively by a bilateral approach and through-and-through irrigation. 
It has been suggested that this procedure may limit the spread of tuberculous disease to 
neighbouring vertebre. 

(8) Evacuation of tuberculous cavities in the vertebral bodies. Tomograms particularly 
in the cervico-dorsal region are invaluable in determining whether this procedure is desirable 
in the absence of paraplegia. In the mid-lumbar region the bodies can readily be exposed 
by an antero-lateral extra-peritoneal approach, tuberculous debris and the remains of any 
intervening disc are removed, healthy firm bone is exposed, and bone chips and streptomycin 
are inserted under compression and an anterior spinal fusion obtained. 

(9) The management of Pott’s paraplegia is adequately described in the excellent papers 
and monograph to which I have already referred. 


Little need be said of the tuberculous lesions of other bones and joints. When gross 
destruction occurs in the tuberculous shoulder, intra-articular arthrodesis by joint excision, 
insertion of bone chips and temporary fixation with a short Smith-Petersen nail may be 
performed. 

In the tuberculous knee a good range of movement may result with or without synovectomy, 
but if gross destruction is present compression arthrodesis is indicated. 

Se tisfactory results may be obtained in the tuberculous tarsus, by curettage and excision 
with the insertion of bone chips. 

Rela‘ive Merits of Surgery and Antibiotics 

(1: Radical operative measures have followed so closely on the advent of antibiotics that 
itis lifficult to assess the value of each. As patients with almost identical lesions differ in 
thei response, it is no answer to treat one patient by antibiotics alone and the next with 
anti iotics and surgery. However, so far as possible the alternatives should be used on 
like :nd strictly comparable cases and not indiscriminately on alternate patients. 

’. Antibiotics may be used without surgery in the hyperemic lesions, and if surgery is 
emy oyed its value lies largely in improving the blood supply to the affected part. 

(_, Does the perivertebral abscess cause spread of tuberculous disease to neighbouring 
vert bral bodies or are the radiographic changes seen consistent with the results of inter- 
mit :nt mechanical pressure seen in the aneurysm phenomenon? One or more vertebre 
are nvolved initially due to hematogenous or bacillemic infection. When several con- 
tig: ous vertebra become involved, resulting in due course in a severe rounded kyphos, is 
inv ivement, due to further hematogenous infection or to involvement because of the 
striping effect of the abscess? Are all the vertebra showing radiological erosion tuberculous 


The ideal end-result is 


or lo some exhibit the aneurysm phenomenon? Does widespread involvement occur 
wit out the presence of an obvious abscess? If as is probable the perivertebral thoracic 
ab -ess can infect other vertebre it should be evacuated and irrigated, but does this procedure 
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prevent an abscess reforming? In the presence of active tuberculous disease is not an _bscess 
evidence of satisfactory tissue reaction? However, whatever its precise pathologica. effect, 
I think I am persuaded that the tense thoracic perivertebral abscess should be draine ., even 
in the absence of paraplegia, in order to limit the spread of pathological and radi ogical 
changes. 


(4) Tuberculous cavities in bone if accessible should be evacuated and the healing | rocess 
should usually be assisted by the insertion of bone chips. 


(5) The only safe end-results of tuberculous joints are freely movable joints or ¢.:ose in 
which there is sound bony ankylosis. 


The Future 


(1) In the large cities bovine tuberculosis has been largely eradicated as the result of the 
production of safe milk. 


(2) Mass radiography is resulting in the earlier discovery of patients with open |csions, 
who are treated more radically, so that the sum total of infective persons is becoming far 
less in this country if not globally. Sanatoria have empty beds and waiting lists are «lmost 
non-existent. 


(3) BCG inoculations will protect susceptibles and thereby diminish still further the 
potential transmitters of disease. 


(4) The value of PAS, I.N.A.H. and of streptomycin and its derivatives and associates is 
outstanding. The danger lies in the emergence of resistant strains and instances have been 
reported of patients who when discovered initially are resistant to some of the therapeutic 
agents if not to all. The question must be posed: Should antibiotics be administered to 
suspected cases without biopsy and adequately and indiscriminately to all proven cases or 
should they be reserved for critical periods and phases in the natural history of the disease, 
e.g. in the bacilleamic stage, for operative cases, and for generalized miliary tuberculosis? 
The present trend to curtail the dose and continue for many months or for a year or longer 
may prove satisfactory. 


(5) The principles of treatment learned and practised laboriously over the years must not 
be forgotten. General conservative treatment is more necessary now than ever in the past 
and combined with local treatment is more likely to produce satisfactory end-results. 
Although the length of hospital treatment is now largely curtailed the need for specialist long- 
stay hospitals is greater than ever. 


(6) Is it too much to hope and expect that non-respiratory tuberculosis will in the fore- 
seeable future become as uncommon in its devastating effects as rickets, chronic osteomyelitis 
and the gumma? 


(7) Historical surveys reveal to us the apparent progress that has been made in the past, 
but also serve as a reminder of our limitations and as a guide to the future. The his‘»rian 
a thousand years hence will regard our knowledge and practice of orthopedics as very 
primitive and incomplete. Preventive medicine may be such that orthopedic surge*y as 
we know it to-day may not exist. Crippling diseases may be stamped out, congenital d! ects 
and deformities may be preventable and the immediate treatment of accidents and in‘ ries 
may be so good that subsequent orthopedic care will be unnecessary. 








[June 15, 1957] 







THE Summer Meeting of the Section of Orthopedics took place at Lord Mayor T: oar 
College, Near Alton, and afterwards at Lord Mayor Treloar Hospital. 


Cases were shown and the following papers were read: 


The Treatment of the Cavus Foot by Flexor to Extensor Toe Tendon Transplants Com’ ed 
with other Procedures.—Sq. Ldr. R. W. Povey. 


Dislocation of the Patella and Its Relation to Chondromalacia Patelle.—Mr. H. H. LANGs 
Review of Cases of Genu Valgum Treated by Stapling.—Mr. J. D. WILSON. 
Some Observations on the Mechanical Problems of the Artificial Hip—Mr. E. H. J. Sm 1. 
Operative Treatment of the Tuberculous Cervical and Dorsal Spine.—-Mr. D. E. MAcr- 

Some Radiological Problems from the Middle East.—Dr. R. O. MURRAY. 
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Section of General Practice 
President—JoHNnN H. Hunt, M.A., D.M. 


[April 17, 1957] 


DISCUSSION: EYES IN GENERAL PRACTICE 


Dr. John Fry: A general practitioner finds considerable difficulty in the interpretation 
of the many intricacies concerning diseases of the eyes and he constantly looks to his 
consultant colleagues for their help and advice. 

These difficulties appear to arise from a lack of adequate teaching on the subject, the 
only teaching given being a few sessions during the already overcrowded syllabus of the 
undergraduate; from a lack of material in practice on which to develop one’s experience, 
for eye conditions account for only 4-5% of all work in general practice and the vast 
majority of these are relatively minor and self-curing conditions. Until recently there has 
been a sad lack of literature on the subject specifically for the general practitioner. We 
now have available two excellent books by Perkins and Hansell (1957) and Jackson (1957). 

The importance of eye disorders need hardly be stressed both as local affections and as 
part of a more generalized disease process as in hypertension, diabetes and renal disease. 
The family doctor should endeavour to acquire experience and proficiency in the standard 
methods of diagnosis and be able to apply to his findings a basic knowledge of pathology 
in order to provide a correct diagnosis and suitable treatment. 

By way of introduction I shall discuss the proportion and types of eye disorders seen 
ina typical suburban practice in S.E. London over a period of one year (Table I). 


TABLE I.—Evye CONDITIONS IN A PRACTICE IN ONE YEAR 





% of 

total Referred 
number to 

Condition No. of patients hospital 
Acute infection .. — oe 68% 4 
Accident and foreign “7 30 is? 2 
Inflammations .. 6 y 4 3 
Squint a ve 14 7 14 
Others + ei sp 14 % 10 

200 100% 33 (16-5 %) 


Th: se patients suffering from disorders of the eyes represent around 5% of all patients 
seen (uring the year. In addition, there were some 50 patients who required certification 
for th - purposes of refraction. 

By ‘ar the most frequent type of eye condition met with in general practice is some 
super cial acute infection such as conjunctivitis, blepharitis or styes—accounting for 68% 
of th total. Management rarely presents any major problems since almost all will settle 
spont neously without treatment. Antibiotics, either local or systemic, are required in 
only minority of cases. 

In .y suburban practice injuries to the eyes accounted for only 15% of all the eye dis- 
order —this figure will probably be greater in industrial areas. 


Inf »mmations of the uveal tract, so common in hospital practice were responsible for 
only °% of my cases. Children with squints were seen almost twice as frequently. 


O1 ers were a mixed group with various degenerative conditions predominating. 
In Cable I can be seen the proportion of cases referred to the consultant. The family 


AU .UST 


578 Proceedings of the Royal Society of Medicine 30 


doctor is able to cope with over 80% of all the eye conditions that he meets and th: -¢ that 
he does have to refer do not represent the most common groups. 

If the lack of confidence of the family doctor in dealing adequately and correc: » with 
eye disorders is to be remedied steps should be taken to organize and make a: iilable 
suitable simple postgraduate courses designed specifically for the G.P. dealing wi 1 such 
subjects as principles of pathology, diagnostic methods in general practice, princ: les of 
therapy and especially the use of antibiotics and the cortico-steroids in eye disordc:s. 


REFERENCES 
PERKINS, E. S., and HANSELL, P. (1957) An Atlas of Diseases of the Eye. London. 
JACKSON, C. R. S. (1957) The Eye in General Practice. London. 


Mr. Joseph Minton: 

The most common eye conditions referred nowadays by general practitioners to the 
ophthalmic departments are: (1) Inflammations of the cornea. (2) Episcleritis. (3) Iritis 
and iridocyclitis. 

Since the introduction of sulphonamides and antibiotics conjunctivitis has usually been 
successfully treated by the general practitioner. Complications following severe con- 


junctivitis, such as corneal ulcers and superficial punctate keratitis, are often sent for further 
treatment to the ophthalmologists. 











Fic. 1. Fic. 2. 

Fic. 1.—Herpes Zoster Uphthalmicus.—This boy, aged 10, was suffering from acute left herpes 
zoster ophthalmicus with the usual involvement of the left cornea. 

Hydrocortisone with chloramphenicol eye drops and ointment were used as soon as the condition 
was diagnosed. The cornea cleared within a few weeks, leaving no scarring. 

The boy now has good vision in the left eye. 

FiG. 2.—Episcleritis—This patient is suffering from episcleritis of the temporal part of t'. right 
eye. The patient was complaining of severe pain of the right eye. The oedematous patc! the 
temporal side of the cornea was red. 

Hydrocortisone drops and ointment were prescribed and the eye improved two weeks « the 
commencement of treatment. The patient is advised to repeat the same treatment if the in! ma- 
tion recurs, which is often the case. 

Cortisone, hydrocortisone and other allied anti-inflammatory drugs have been the 
greatest value in the treatment of inflammatory eye diseases. The cases in which co: -one 
or hydrocortisone should be used are: 

(1) Episcleritis. 

(2) Phlyctenular keratitis and keratoconjunctivitis. 

(3) Superficial and interstitial keratitis. 

(4) Rosacea keratitis. 

(5) Keratitis following herpes zoster ophthalmicus. 

(6) Keratoconjunctivitis sicca. (This condition is often associate: th 


(7) 
(8) 


rheumatoid arthritis and erythema multiforme.) 
Iritis and iridocyclitis. 
Choroiditis. 
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Irit's and iridocyclitis should be treated with cortisone or hydrocortisone at the earliest 
stage of the disease. As soon as the diagnosis of iritis is made, the patient should be given 
a subconjunctival injection of hydrocortisone (4 c.c.) combined with atropine. The patient 
is advised to use hydrocortisone eye drops three times daily and hydrocortisone eye ointment 
twice daily. It is necessary to continue with these preparations for a long period. The 
treatrvent should not be stopped before all the signs of inflammation (iritis and iridocyclitis 
or keratitis) disappear. 

Choroiditis (posterior uveitis) rarely responds to cortisone or hydrocortisone eye drops. 
In these cases systemic ACTH should be given for at least two or three weeks. Systemic 
administration of prednisolone (delta-hydrocortisone) in a dose of three 5 mg. tablets 
daily is nowadays used with great success in the treatment of choroiditis and iridocyclitis. 
To offset potassium loss, which is usual during the treatment with cortisone or its derivatives, 
the patient should also take 3-0 grams of potassium chloride daily. The blood pressure 
is checked twice weekly and the urine should be examined twice weekly to exclude glycosuria. 
The patient is advised to take a salt-free, high protein diet, and to reduce his fluid intake. 
The quantity of prednisolone is gradually reduced. In cases of choroiditis or severe 
iridocyclitis at least six weeks’ treatment with prednisolone is necessary. 

Herpes Zoster Ophthalmicus is often associated with corneal complications (keratitis 
with loss of sensation of the cornea). In my experience the early administration of 
hydrocortisone drops and ointment combined with chloramphenicol or neomycin for 
at least six to twelve weeks prevents severe corneal complications. Systemic administration 
of penicillin is most helpful because it deals with the secondary infection of the herpes 
vesicles. 





Fic. 3. Fic. 4. 


Fic. 3. —Uveitis and Keratitis of Left Eye——This patient, aged 11, is suffering from uveitis 
(iridocyclitis and choroiditis) of both eyes associated with Still’s disease. Seven years ago she 
developed uveitis of the right eye. Local treatment with cortisone (subconjunctival injections and 
drops «nd ointment) did not improve the vision of the right eye. She can only see shadows of large 
objects with this eye. 

Twe years ago she developed uveitis of the left eye which caused loss of vision. She was then 
treatec’ with systemic ACTH and the vision of the left eye improved to 6/12. 

A \-ar ago she developed Still’s disease (juvenile rheumatoid arthritis) which again caused acute 
uveitis of the left eye with loss of vision. Since October 1956 she has been treated with deltahydro- 
cortis. ne tablets (Prednisolone). This treatment again restored the vision of the left eye to 6/18. 
Her «.es are now not inflamed. She is still having two Prednisolone tablets daily. 


Fic. 4.—Acute Choroiditis of Right Eye (Retinal Photograph).—This patient, aged 32, was suffering 
from cute choroiditis of the right eye two years ago. AIll investigations were negative. He was 


treate as an in-patient at the Hampstead General Hospital. 
_Int muscular injections of ACTH gel 60 units daily were administered for three weeks. The 
VISIC f the right eye, which before treatment was very poor (6/36), improved rapidly to 6/6. 


Exud es disappeared. Vision normal within three weeks. Patient seen May 1957 when no 
Sscarr' g or pigmentary changes could be found in the retina. 


Mr. . A. Williamson-Noble: 


7 


h can be learnt in General Practice by simple methods of examining the eyes. 

(1 External examination.—Direct the patient to look up, evert the lower lid by pulling it 
dov and examine its inner surface for evidence of conjunctivitis. With the lid still in 
this sition, the inferior lacrimal punctum will be exposed and pressure over the lacrimal 
sac’ || cause pus or mucus to escape if infection is present. The sac lies deep to the internal 





580 Proceedings of the Royal Society of Medicine 


palpebral ligament and so can easily be located. The upper lid can then be everted . one 
of the usual methods if a foreign body is suspected and a rough estimate made of th _ntra- 
ocular pressure by palpating the globe through the uneverted lid with the index fii er of 
each hand, the middle fingers resting on the patient’s forehead. 


With the patient looking straight ahead, pupil reactions and ocular movements « in be 
tested. A good idea can be obtained of the integrity or otherwise, of the corneal < irface 
by observing the reflection in it of a window as the patient looks in various directio:.s and 
noting whether there is any distortion. If uniocular conjunctivitis should be found, a 
foreign body, misplaced lashes, an inturned lower lid or lacrimal sac may be the cau.e. 


(2) Functional examination —Subnormal visual acuity. If the patient can see {urther 
down the test card when looking through a pinhole in a piece of cardboard, an er) or of 
refraction can be held partly, if not wholly, responsible. 


Visual field. Its extent can be estimated by the confrontation method. In this the 
examiner stands opposite the patient and directs her to cover say her right eye and look 
with her left into his right eye. He can then compare her field with his own by bringing 
in a small white object from the periphery. A white-headed hat-pin is probably the best 
to use, but failing this, a piece of white paper } in. square, impaled between the points of 
the nib of a pen can be used. The target should be held so that it is the first thing to come 
into view and is equidistant from patient and examiner. 

For central! field defects, produced say by some retinal disturbance, Amsler’s chart, 
consisting of squared paper printed in white on black is invaluable; distortion or absence 
of some of the squares being noted in cases of disease (Neame and Williamson-Noble, 
1956). 


(3) Ophthalmoscopy.—\t is a good thing to start with a +12 lens in the sight hole, 
gradually decreasing its strength until the fundus is visible. In this way, opacities in the 
cornea (keratic precipitates) lens and vitreous can be detected. In the case of patients 
with high myopia or astigmatism the fundus is seen more clearly if the patients wear their 
glasses, tilting them forward slightly to displace the reflection of the ophthalmoscope 
light. 


Much more can be seen through a dilated pupil. If the examiner is unwilling to take the 
remote risk of precipitating glaucoma by using a drop of homatropine and cocaine. quite 
good dilatation can occur about half an hour after instillation of two drops of 4°% cocaine 
hydrochloride with a five minutes interval between them. Although diagnosis of eye 
disease is the more important part of general practice and in this respect, the careful taking 
of a history can be invaluable, there are at least two emergencies whose treatment should 
be mentioned. 


The first is sudden loss of vision in one eye. The majority of such cases are ie to 
obstruction of the central retinal artery and can be diagnosed by the ophthalmoscope. 
If seen soon after onset, firm pressure on the eyeball with the fingers over the closc« lids 
for five seconds followed by sudden release, may result in displacement of the c »t or 
embolus from the main artery into one of its branches. The manceuvre should be re} ated 
every ten or fifteen seconds for at least thirty minutes if improvement in vision dow not 
occur before this. 


The second is acute glaucoma. In this, a drop of oily eserine 1° should be instille. into 
the eye every five minutes for two to four hours and then continued four hourly. This 
should be accompanied by oral administration of diamox 500 mg. followed by 25° mg. 
four hourly for twenty-four hours and then eight-hourly. 


REFERENCE 
NEAME, H., and WILLIAMSON-NoBLE, F. A. (1956) Handbook of Ophthalmology, London. 


Mr. J. P. F. Lloyd showed a film entitled: ““What the General Practitioner should 
about Glaucoma.” This film was made some years ago by the National Associati: 
the Prevention of Blindness, Inc., in an effort to draw the attention of medical men ' 
magnitude and complexity of the glaucoma problem. It contains some most g' 
illustrations of the mechanism of the disease and some suggestions which should b: 
useful to general practitioners in England in looking out for this condition in 
patients. 
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[April 10, 1957] 


DISCUSSION ON REFERRED PAIN 


Dr. G. Weddell (Department of Anatomy, University of Oxford): 
Referred Pain in Relation to the Mechanism of Common Sensibility 

The neuro-anatomist is faced with unexpectedly difficult problems when he starts to 
analyse the structural arrangement of the peripheral sensory nervous system in terms of 
common sensation. To determine, for instance, whether a particular nerve terminal is 
related to a particular sensation such as pain, appears to be a straightforward question to 
which it should be possible either to give or to find an answer. But this is not so, for the 
word pain has many connotations. This constitutes a serious dilemma, for the framework 
of terminological definition within which the academic neurologist tries to work is quite 
different from that restricting the clinician. The clinician must necessarily assume a set 
of definitions which are far less stringent than those employed by the academic neurologist 
for he has to analyse the symptoms reported by patients. 

Advancement of knowledge, however, must ultimately depend upon a convergence, not 
further divergence, between these two extremes. 

When I use the word “‘pain”’ in this discussion, I mean the sensations reported by healthy 
resting subjects when their skin is either severely crushed or burnt. Further I would accept 
the sensations reported by patients either during an attack of renal colic or following a 
movement which tears and displaces part of the medial semilunar cartilage in a knee-joint 
as coming within my definition of pain. By contrast, I do not accept as pain (but only in 
relation to the restricted definition I have adopted) a sensation reported as agony but 
engendered solely by grief. By this I do not mean that I disbelieve what the patient says but 
that, for the purposes of this discussion, I do not accept such complaints as coming within 
my definition of the term “‘pain’’, although I am only too well aware that grief may modify 
the sensations evoked by physical stimuli which are not usually reported as pain. 

Having defined pain, I, in the role of a neuro-anatomist, must first ask myself whether or 
not there is evidence that pain is subserved by a specific set of peripheral sensory nerves and 
terminals which, in turn, come into relationship with specific neurons and tend to be segre- 
gated in specific pathways within the central nervous system. This is the commonly- 
accepted theory and there are some facts which can be cited in its support. For instance, 
reports of pain in the hands cannot be evoked by any means whatever from certain patients 
known to be suffering from syringomyelia; the same is true for the leg following a successful 
antero-lateral cordotomy. Yet, in both cases the patients usually report that touch sensi- 
bility from the affected farts is unimpaired. Observations of the effect on sensibility of 
infiltrating tissues, in particular skin, with local anesthetics also seem to support the idea 
that there are specific pain nerves, for among other things, pain sensibility is apparently 
abolished before touch. 

The facts I have just referred to, however, do no more than support the hypothesis that 
there are specific pain nerves. Recently a number of new observations have been reported 
which suggest that this may not be the case. For instance, Sinclair et al. (1952), Hagen 
etal (1953), Weddell, Palmer and Pallie (1955) and Dastur (1955) have shown that in hairy 
skin which covers by far the greater part of the body, there are no complex circumscribed 
nerv: endings, such as Meissner corpuscles, Krause end-bulbs and so forth. The nerves 
eith.r terminate in a highly complicated manner in relation to hairs, or in the form of wide- 
spre :d arborizations of fine, freely-ending filaments, which interweave and overlap with one 
ano’ner, i.e. so-called free nerve endings. This observation alone destroys von Frey’s 
the -y that the primary modalities of common sensation, i.e. touch, warmth, cold and pain, 
are ‘ach subserved by morphologically specific nerve terminals, at least as regards hairy 
skir In hairy skin, free nerve endings must subserve the modes of warmth and cold, for 
the -rminals ending in relation to the hairs do not discharge when the skin is either warmed 
or< oled. It is, of course, generally accepted that they subserve pain. It can nevertheless 
be rgued that the free nerve endings, if not morphologically specific, are physiologically 
spe fic. The evidence in favour of this view (Zotterman, 1953), although limited and of an 
ind ect nature, cannot be disregarded. But the evidence against it is increasing in amount, 
iti lerived from a number of different sources and the new theory which emerges provides 
au ful and satisfying working hypothesis. None of the evidence is direct, however, and the 
the ry is still, scientifically speaking, just a good idea. 
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The evidence against the theory that there are specific pain nerves is both of an anator | 
and physiological nature and I shall try to summarize it as briefly and succinctly as pos ble, 
It has been shown by Lele (1954) that reports of warmth and cold are never evoked whe: fine 
quartz! needles are inserted through the skin, although reports of touch, prick, itch and 
tickle were aroused from every subject in due course. This alone suggests that the mecha iism 
of thermal sensibility is more complex than has been suggested. Further, Lele et al. ( 954) 
have shown that reports of warmth and cold are dependent upon the transfer of heat tc and 
from the skin respectively; they are not related to the absolute temperature of the -kin. 
Together, these observations suggest that thermal sensibility is in some way connected with 
the pattern of the discharge evoked from the skin and not just due to a discharge rom 
modality specific endings. Another series of observations, in this case quantitative and 
anatomical in nature, lends support to this idea. It has been shown that in the rabbi! ear 
(qualitatively man parallels the rabbit) the hairs not only form a highly complex and con- 
tinuously variable pattern but their mode of innervation is equally complex. The striking 
points which emerged were that every hair is multiple-innervated, being subserved by at 
least two dorsal root axons of different diameters. The average number subserving a single 
hair is around six and guard hairs may be subserved by as many as twenty. Moreover, 
there is no more than one dorsal root axon available for every 20 hairs and the hairs which 
it subserves may be scattered over a relatively large area. It has also been calculated that 
each and every dorsal root axon could be caused to discharge simultaneously if a selection 
of no more than one-quarter of the total number of hairs in the ear was stimulated (Weddell, 
Taylor and Williams, 1955). 

These observations can only mean that messages which, for example, enable hairs to be 
accurately localized are, as it were, coded for transmission and reach the central nervous 
system as trains of spatially and temporally dispersed action potentials where they are 
presumably decoded. There can be no question of each hair having a private and exclusive 
line along which to pass messages centrally. 

I believe that free nerve endings and the nerves subserving them in the skin are arranged 
in a similar kind of way and I shall now state the evidence in favour of this belief, leaving my 
readers to judge whether they will accept this new theory regarding the mechanism of pain. 

In the first place, the number of sensory nerves subserving free nerve endings in the skin of 
the rabbit ear cannot be more than about 1,500 and, as regards axon diameter, the fibres are 
scattered in a random way in the nerve bundles at the base of the ear. This arrangement 
naturally suggested to me that information from free nerve endings is also coded for 
transmission to the central nervous system by way of a minimum number of parent axons. 
Unfortunately, we found it impossible with the methods at present at our disposal to analyse 
the matter any further in the rabbit ear. 

After taking stock, we decided to approach the problem from a fresh angle. We asked 
ourselves where in man is there an area of integument subserved solely by free nerve encings 
and which, when appropriately stimulated, evokes reports referable to each of the ‘our 
primary modes of common sensation? We soon remembered that it is generally agreec and 
that we had confirmed that the human cornea contains only free nerve endings; inciden‘..!ly, 
it is also avascular and free from autonomic nerve fibres. At the same time, we also renic 
bered that it is generally accepted that pain is the only sensation ever reported when the cx 
is effectively stimulated. Nevertheless, we decided to reinvestigate this problem for i: 
what we now knew about hairy skin, and from what we read in the literature conce! 
corneal sensibility, it seemed to us that this belief in its restricted nature was possibl: 
founded on a firm scientific basis. 

Our suspicion proved correct for we have now been able to show that sensations ' 
four primary sensory modes can be evoked when the cornea is suitably stimulated (Lele 
Weddell, 1956). Reports to the contrary we have been able to trace to the fact that 
observers in their experiments used appropriate stimuli; for instance, the fact that re} 
of warmth did not follow stimulation of the cornea with horse hairs which had been di; 
in hot water were considered to be conclusive. But hairs have no thermal capacity 
could not have transferred heat to the cornea. By contrast, we found (among other th 
that a copper rod of reasonable diameter heated to a temperature 1° C. above that o! 
surface of the cornea was invariably reported as being warm. 

Having established that the cornea in respect of common sensibility behaves like the s 
clearly the next step was to record action potentials from single ciliary nerve fibres subser’ 
the cornea, to determine the size and patterned relationship of the free nerve endings to 
another and to determine whether individual endings were modality specific. In « 
words, if stimuli equivalent to those reported as touch, warmth, cold and pain evoked ac 
potentials in specific groups of nerve fibres and not in others. 

It has not so far proved possible for us to carry out such an experiment in man. For 


*Fine quartz needles (20 1) have a very low thermal capacity. 
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ately however, as far as we could see, the cornea is a tissue which does not differ funda- 
mentully from species to species (Zander and Weddell, 1951). We therefore carried out 
the ii: vestigations which I have just outlined in the cat. The answer was unequivocal. The 
free i. erve endings are arranged in a complex pattern and those derived from widely separated 
parent axons overlap and interweave extensively. Moreover, the number of parent axons 
whic!) supply the cornea of the cat is less than 1,000. Finally, it is clear that free nerve 
term nals in the cat’s cornea can all transduce more than one kind of stimulus. For instance, 
all o! them transduced stimuli reported as either touch or pain when applied to the human 
cornea and all but two (in more than 200 which have been investigated) transduced stimuli 
of heat transfer in either direction; some, however, had a lower threshold for heat flux in 
a particular direction. The activity evoked by brushing, heat transfer and “injury” in the 
case of a particular ending were of different patterns and time courses but it was not possible 
to distinguish any significant difference in the case of positive (“warmth”) and negative 
(“cold’’) heat transfer respectively. However, stimuli which damaged the cornea invariably 
gave rise to a large number of action potentials which often lasted for an indefinite period 
(undiminished activity for up to 10 minutes). These observations provide no direct evidence 
as to the mechanism of common sensation in man but they are highly suggestive and it is 
tempting to speculate that pain as I have defined it on page 581 is reported when the number 
of impulses from any or all the free nerve endings in a given zone rises excessively, is main- 
tained, evokes excessive excitation centrally and reaches the “pain centre’, i.e. pain is an 
excitatory space/time impulse pattern (which reaches the appropriate centre without being 
blocked en route) from terminals which, when suitably stimulated, can give rise to reports 
of sensations related to other sensory modes. 

One of the satisfying things about this theory is that it provides a mechanism which can 
account for the large number of different kinds of pain about which patients complain and 
which the doctor uses as a means of diagnosis. In a sense, it makes nonsense of my initial 
definition for, if you accept the implications of the theory which I have erected, there is no 
room for such a restrictive practice. 


REFERRED PAIN 

I have discussed pain at some length, as opposed to referred pain, for I felt that it was 
impossible to ignore any work which may lead us to modify our views concerning the 
nature of the activity reaching the central nervous system from the periphery which consist- 
ently evokes reports of pain. 

The literature is full of speculation as to the mechanism of referred pain and the phenomena 
associated with it; i.e. cutaneous hyperalgesia, superficial and deep tenderness and a local 
muscular spasm. However, the numerous shades of opinion which have been expressed 
are usually resolved into two opposing theories, each of which is manifestly supported by 
a number of verifiable facts; curiously enough, no one seems willing to accept the possibility 
that more than one mechanism is involved in any particular case. 

One theory is that the phenomena of referred pain are due to events taking place in the 
periphery and the other, that, the mechanism responsible is located in the central nervous 
system. Neither theory, however, can be regarded as exclusive on the facts available. 

The evidence in favour of the theory that the phenomena of referred pain are due to events 

takin: place in the periphery was set out fully by Sinclair et a/. in 1948 but even they were 
pers. aded that it was desirable to construct yet another hypothesis based on a single mechan- 
ism {> account for the divergent views which had been expressed previously. They were, 
howe ver, careful to state that their hypothesis might well require extension and amplification, 
and, n particular, to account for the reference of pain and associated phenomena to distal 
segments. Their chief objective was to emphasize that no theory that is put forward can 
affor | to ignore the possibility that axon branching in the sensory (particularly peripheral) 
path vays is responsible, at least in part, for the phenomena of referred pain. 
_ Tle theory they put forward (which is in fact an extended and amplified version of, and 
inclu les, those which have been put forward previously) rests on a basis of currently accepted 
anat my and physiology and it is certainly capable of explaining many of the numerous, 
som imes divergent, observations which have been made on the reference of pain from both 
som: ic and visceral structures. They envisage a mechanism based on the existence of 
asm ll percentage of parent dorsal root axons having a number of peripheral branches, one 
pass' \g up from the site of origin of the disturbance, i.e. gut or deep somatic structures, 
anot .er from the area of skin to which the pain is referred, yet another arising in adjacent 
som: ic musculature and so on. The theory is summarized in its simplest form in Fig. 1. 

Sv -h an arrangement, it is suggested, could operate in two ways: first, by leading to a mis- 
repr: .entation by the central nervous system of the true origin of the pain impulses; second, 
by tl » liberation of chemical substances (Lewis, 1942) at the terminals in the region where the 
pain s experienced, which would in turn stimulate interweaving and overlapping terminals 
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subserving neighbouring parent axons, thus giving rise to secondary pain impulses act. lly 
having origin in the periphery. In any given case, both mechanisms might be conce: ied, 
To explain cutaneous hyperalgesia, the first is considered as being initially more impo: :ant 
than the second, but the second as increasing in importance with time and in the later s_.ges 
preponderating. 

The phenomenon of ‘nis- 
reference is explained as 
follows; the nerve termin.'s at 
B (Fig. 1), which may be e:ther 
in the gut or any deep soinatic 
CNS CNS tissue, lie in positions where 
they are protected from st:muli 
which impinge on the surface 
of the body and thus seldom, 
if ever, discharge any impulses. 
Moreover, there are very {ew of 
them and each is spread over a 
very much larger area than the 
terminals in S which represents 
the cutaneous site of reference; 
this suggests that a relatively 
extensive disturbance would 
be necessary to discharge them 
(Feindel et al., 1948; Schofield, 
1957). These two factors ensure 
that, under normal circum- 
stances, the preponderance of impulses reaching the spinal cord will arise (together with 
impulses from neighbouring axons) in the skin arm of the axon. Hence the brain comes to 
refer all impulses reaching the cord along the parent axon to the skin. It can likewise be 
argued that antidromic impulses, passing down other arms of the axon, when the skin is 
stimulated, would be spread over such wide areas that the local concentration of chemical 
substances liberated would not normally be high enough to give rise to any signs or symptoms. 
Incidentally, this would perhaps explain why, in counter-irritation, it has been found 
necessary to resort to skin blistering in order to obtain an effective response. 

Perhaps the greatest weakness of the theory is that, although parent axons, having two 
peripheral limbs, each passing along a different nerve trunk, are known to exist in amphibia 
(Adrian et al., 1931), in fish (Wernoe, 1925, 1927) and probably also to exist in mammals 
(Dogiel, 1896; Lloyd, 1944), the position with regard to man is just unknown. 

In my view, another weakness is the explanation which is put forward to explain referred 
tenderness, for it is necessary to assume that antidromic impulses produce chemical sub- 
stances which, at first, stimulate the nerve endings and later damage them, if reports that 
pain can sometimes be relieved by anesthetizing the area of reference are to be explained. 
In other words, it has to be assumed that pain and tenderness in the area of reference are, 
at first, as it were, an illusion, but rapidly become a reality which may persist independently 
for some time after the original cause has been removed. 

You will probably have noticed that the theory as formulated by Sinclair ef al. in !948 
assumes the existence of a specific set of pain nerves operating more or less within an al'-or- 
nothing framework. If, however, you adopt the hypothesis that it is the pattern of disch :rge 
from free nerve endings which determines the report which is evoked, the particular objection 
to which I have just been referring loses some of its force for it is then only necessary to ass':me 
that pain will be reported when the total number of impulses passing along the parent «on 
rises excessively. The abolition of pain by anesthetization of the area of reference is ‘en 
explained on the basis that in some instances this reduces the total impulse frequency i: the 
common parent axon below the threshold necessary to evoke pain, in other cases it does ot. 
On this score, it is no longer necessary (in particular to explain referred tenderness) to ass ‘me 
that terminals in the area of reference are either damaged or that the original cause ‘as 
ceased to operate. 

Thus, it is possible to make out a case in favour of the view that the phenomena of refe' ed 
pain are at least in part explicable on the basis of mechanisms taking place in the periph: y. 
But one must face the fact that it is still not known whether axon branching actually t. es 
place in man in the manner which has been conjectured. Moreover, the hypothesis does ot 
account for the reference of pain to regions supplied by distant segments (Theobald, 1° |; 
Lewis, 1942; Wolff and Hardy, 1947). Finally, I find it hard to believe that such v ‘I- 
known phenomena as summation, inhibition and irradiation operating centrally have no ; ‘rt 
in the explanation of phenomena such as referred tenderness, which it seems to me pu! :n 
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unnecessarily severe strain on the hypothesis that peripheral mechanisms alone are 
involved. 

For this reason, I shall now discuss the theory that the phenomena of referred pain depend 
upon some mechanism located in the central nervous system. Fig. 2 illustrates the simplest 
mechanism for which there is some anatomical and physiological evidence and which I 
believe can also account for referred pain and the phenomena associated with it. 

It assumes that a proportion of cutaneous and visceral (or deep somatic) afferent fibres 
each converge on to one and the same neuron in the central nervous system. In other words, 
[have now placed the point of convergence not only away from the periphery but in particular 
in a region where the principles of summation, inhibition and facilitation are applicable. 
Such a mechanism not only accounts for referred pain, which is approximately segmental in 
distribution, but if (as is usually assumed) pain ascends in the antero-lateral column of the 
cord, to the thalamus and thence to the “pain centre”’ in the brain via a chain of neurons, it 
can also be made to account for pain referred to distal segments. For, to explain such 
observations, it is logical to assume that convergence may take place on to any neuron in the 
course of a particular chain. In other words, that pain may be referred to the distribution 
of C.N. V by impulses arising from the heart (Lewis, 1942; Wolff and Hardy, 1947). 

This theory reveals its most attractive aspects if one also adopts my suggestion that pain 
is related to the particular spatio-temporal pattern of activity which is transmitted by certain 
nerve fibres to the spinal cord and not to the fact that the nerves in question merely happen 
to be active. I can perhaps best illustrate this point by reference to experiments on tickle 
recently reported by Ebbecke (1957). 

Briefly, he has shown that a sensation of tickle is reported when the skin anywhere over the 
body surface is suitably stimulated. Moreover, subjects find that they can evoke a sensation 
of tickle by stimulating themselves, provided they are given an appropriate stimulus object 
and told what to do. Tickle can be evoked most easily in zones of acute tactile sensibility 
by the application at suitable intervals of a rapid series of stimuli which, when delivered 
singly, are reported as very light contact. It is also of considerable interest to note that 
tickle evoked in this way cannot be aroused from the skin in subjects in which the antero- 
lateral tract in the spinal cord has been divided, although their touch sensibility may still 
appear to be normal. 

The most convincing series of experiments, which illustrate the particular points I want to 
make, can be done on oneself. Take a tuning fork (of the kind used by otologists), attach 
a fine bristle to it, start the fork vibrating and apply the bristle anywhere on the lower lip 
near the junction of the skin and mucous membrane for half a second or so, at intervals of 
about 5 seconds. Almost at once there is an intolerable tickling sensation which persists for 
as long as a minute if one refrains from wiping the lip to get rid of it, for the sensation is 
immediately abolished if the lip is wiped. If one stimulates the lip repeatedly in this way 
and at the same time refrains from wiping it, both the strength of the sensation and the length 
of time for which it persists will increase. Moreover, adjacent areas of skin from which a 
single train of stimuli previously evoked no sensation of tickle will now be responsive to 
a single light touch stimulus. Indeed, the sensation can be made to irradiate for some 
distance in this way. The affected area, however, is not uniformly sensitized, the stimulated 
zone remains the most sensitive, while the sensitivity falls towards the margin which is 
indistinct. By contrast, one can also stimulate the lip with the same object in such a way as 
to prevent a sensation of tickle being aroused in the manner I have just described ; furthermore, 
this inhibitory state can be made to spread in exactly the same way as the state of excitation 
was made to spread. All that is necessary to evoke a state of inhibition for tickle is to 
stim: late one’s lip in exactly the same way but to reduce by 50% or more the interval of 
time setween the application of the trains of stimulli. 

Here, then, is clear-cut evidence that the pattern of activity impinging on the cord from 
one nd the same set of endings determines the kind of sensation which is reported. There 
isnc¢ question here of the liberation of a chemical substance in the periphery (particularly 
in vicw of the effect of cordotomy on tickle) by stimuli evoked elsewhere in the body. 
Furt:ermore, the experiments of Rensch and Franzisket (1954) and Franzisket (1955) 
Suge st that this mechanism (which is presumably the sensory arm of the scratch reflex) is 
prim irily located in the spinal cord and not in the brain. It is also clear from these experi- 
men ; that irradiation, excitation and inhibition have a role in the reports which are evoked 
whe: the skin is stimulated. 

T us, it seems clear that, provided in man peripheral axons from different regions such as 
the . at and deep tissues converge on to a neuron which also receives impulses from the skin, 
the; 1enomena of referred pain can be satisfactorily explained on the basis that the mechanism 
is Si ated in the central nervous system. The central mechanism I have suggested provides 
for ne possibility that impulse patterns entering the spinal cord can not only be modified 
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at the segmental level at which they enter but also at other positions on their way 
“pain centre.” 

Having started with a definition of pain in my quest for the mechanism of referre« 
it seems that I have fathered theories which abhor a rigid definition of pain in te: 
anatomical arrangements and physiological mechanisms. Indeed, the theories 
discussed are most acceptable when it is assumed that there will be as many pains as th 
patients reporting them. Fortunately this also implies that there are almost as mat 
diverse ways of treating them. 

The facts concerning the mechanism of referred pain and the phenomena associate 
it are too few to allow of any one theory being wholly acceptable. It should, howe 
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Dr. G. Gordon (Laboratory of Physiology, Oxford): 
The Physiological Basis of Referred Pain 


Dr. Weddell has made my task easier by presenting clearly the two general hypothe 
put forward to explain the phenomenon of referred pain—that of the branching of peripheré 


nerve fibres and the more traditional one of central synaptic convergence. What I mi 

now is to examine each of these from a physiological point of view, asking first whether 

as a hypothesis, will explain the hyperalgesia, the muscular rigidity and the actual refe: 
of pain, and then asking whether either is supported by objective physiological evidence 

It is clear, I think, that each hypothesis can explain the facts in a purely diagram 

sense. In each case the false reference of pain is the result of the confluence of a visce 

deep somatic path with a cutaneous path, such confluence forming an inevitable part c 
hypothesis which proposes an objective basis for the phenomenon. In each case mu: 
rigidity is a form of reflex activity akin to the flexion reflex, readily reproduced in the : 
animal by mishandling deep somatic or visceral structures (see Lewis and Kellgren, ! 
Cutaneous hyperalgesia, on the peripheral hypothesis, is the result of impulses ru 

antidromically to the skin and there setting up an excitable state which lowers the thre 
of neighbouring cutaneous nerve fibres which mediate pain: on the central hypothesi 

explained by visceral impulses lowering the postsynaptic threshold at the site of converg 
so that cutaneous impulses more easily excite the secondary common pathway. It is \ 
noticing that, on the central convergence hypothesis, the cutaneous fibres concerned nee: 
be “pain fibres’’ in the sense that pain is felt when they alone are stimulated: pain m: 
felt only when a deep sensory path is simultaneously active. It is a fact that the resu! 
anesthetizing the cutaneous area of reference have been extremely conflicting, some h: 
abolished visceral pain in this way and some having failed to do so; but this conflict has 


resolved to some extent by showing that the efficacy of cutaneous anesthesia can de; 
on the strength of the visceral stimulus (Doran and Ratcliffe, 1954), and it is known more: 


that on occasion pain can even be referred to phantom limbs (Cohen and Jones, 1943). 17 
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facts -an be explained on either hypothesis: in each case the effect of cutaneous anesthesia 
will depend on the quantity of visceral impulses and hence their capacity to “‘fire” the central 
pain pathway on their own account without summation with cutaneous impulses. 

In examining these two hypotheses in the laboratory one must remember that there 
isno « priori ground for assuming that all the curious subjective phenomena which we group 
under the heading of referred pain have in fact a single common physiological basis, 
and One must not reject out of hand a hypothesis which offers only a partial explanation. 
No crucial evidence exists at present which causes either hypothesis to be rejected; but 
some probabilities arise from the evidence. There is, in the first place, perfectly clear proof 
of the confluence of cutaneous pathways in the central nervous system with deep somatic 
and visceral pathways. Many examples of this confluence have been recorded in the last 
few years, the evidence usually taking the following form: an electrical record is made of the 
activity of a single central neurone (or of a group of neurones), and it is shown that activity 
in this neurone can result from stimulating either a cutaneous nerve or a deep sensory nerve. 
It is important to prove that it is really the same neurone which responds in either case, and 
this is done by showing that after the neurone has been excited from one peripheral source 
aperiod of time elapses (the “‘unresponsive period’’, a term analogous to “refractory period”’) 
during which it cannot be excited from the other peripheral source. It has been shown in 
this way that in the cerebral cortex and subcortical white matter of the cat interaction occurs 
between cutaneous and deep somatic pathways (Mountcastle et a/., 1952), between cutaneous 
and splanchnic pathways, and even between pathways from two related skin areas (see 
Amassian, 1952). It has to be emphasized, however, that this extremely interesting informa- 
tion is not necessarily relevant to the question of referred pain. Clearly it will always be 
impossible to prove that any purely objective evidence from animals does give the actual 
basis for referred pain; but the likelihood of the evidence being relevant will be enormously 
increased if one shows not only the confluence of the central connexions from the two peri- 
phera! sources, but also that this occurs in the main cerebral projection system for sensory 
fibres which could reasonably be expected to mediate pain in man. From now on I shall 
confine myself to evidence which conforms to these criteria. 

Data from many sources have contributed to the view that the peripheral elements concerned 
in mediating pain and nociceptive reactions are particularly concentrated among the smaller 
myelinated and the unmyelinated fibres of sensory nerves: the former have a mean diameter 
of about 4 and are responsible for the A§ wave in the compound action potential of the nerve. 
I shall call them de/ta fibres. When recording the electrical responses of a central cell to 
stimulation of a peripheral nerve, one can control the peripheral stimulus by recording also 
how the nerve responds to it, so that one knows whether the de/ta fibres are being stimulated 
ornot. Gaze and I (1954), using this technique, were able to show that in the main cutaneous 
relay nucleus of the thalamus (n. ventralis postero-lateralis) of the cat and monkey there were 
cells which seemed to be excited specifically by stimulating cutaneous delta fibres and by 
applying noxious stimuli to the skin. This seemed a promising situation in which to look 
for interaction between visceral and cutaneous paths, and this was done by my colleague 





McLe 
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»d (1956), using the splanchnic nerve as the source of visceral impulses. This nerve has 
p of large myelinated afferent fibres, which probably do not concern us here, and also 
p of delta afferent fibres which have been shown to be concerned in responses to noxious 


a grot 

stimu!i (Gernandt and Zotterman, 1946). McLeod found many cells in and around n. 
ventrclis postero-lateralis of the thalamus which responded to stimulating one or other of 
these ‘ibre-groups in the splanchnic nerve: they were mainly to be found in the part of the 
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s which receives impulses from the skin of the trunk, though some were found in the 
egions. The interesting point is that the majority of these cells responded also to 
iting the skin—usually the skin of the trunk, but sometimes that of the limbs or tail. 
uch as these were found in both the ipsilateral and contralateral thalamus. 

se facts seem to me to provide us with at least a plausible experimental basis for referred 
f visceral origin. Undoubtedly one would be more convinced if it had been shown 
e same systematic basis existed in the cerebral cortex also; and it is to be hoped that 
xe looked for. Does the evidence now allow us to choose between the two hypotheses 
hich we started out? Strictly it does not, because the hypotheses do not exclude one 
r. There were certainly some features of these particular experiments (McLeod, 
vhich made it seem unlikely that the confluence of pathways was due to branching of 
eral fibres. If it were due to branching, it is extremely difficult to explain why the 
ponsive time” of the pathway should invariably depend on which of the peripheral 
vas stimulated first, or why the response to stimulating one of the two fields should 
mes be intermittent whereas that from the other field should be regular and consistent. 
in improbably elaborate argument can reconcile these facts with the hypothesis of 
ling fibres. Even if these particular facts cannot be explained in this way, a few 


eral fibres may branch in the suggested manner nevertheless; and this could be investi- 
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gated fairly readily by seeing whether stimuli applied to visceral nerves do, in fact, ause 
action potentials to run antidromically in cutaneous nerves of related segments. 

Whatever other factors may be concerned, then, it seems that there is a synapti con- 
vergence mechanism present in mammals, at the thalamus or at a lower level, wi! ch is 
capable of explaining the reference of pain, usually to neighbouring parts of the skin sv face, 
sometimes to more remote parts. We do not know the level at which this conve: sence 
occurs, or even whether it is confined to one level. Certainly some such convergenc. may 
occur at a spinal level, as Widén’s (1955) results have shown; but it has not yet been disc: vered 
whether the interaction seen by Widén is occurring in the main spino-cerebral s.nsory 
pathway. Finally, let me say that although the experimental evidence which I have described 
is probably the right kind of evidence to bring to bear on this problem, the question of its 
actual relevance to the problem of referred pain is nevertheless pure guesswork. 
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Dr. R. M. Mason (London Hospital): 


I propose to speak primarily from the clinical aspect of referred pain and to limit myself 
to the beginning and the end of the anatomical pathways and physiological mechanisms 
dealt with by the two previous speakers, i.e. the effect of pain on the patient at one end and 
the pathology of the lesion causing the pain at the other. 

Our first clinical problem is the difficulty of assessing the severity of the pain. It seems 
clear that even for the trained investigator the translation of sensory experience into words 
may be extremely difficult (Kellgren, 1949). How much more difficult is it for the average 
hospital out-patient, especially where the emotional component may be high, since, as 
Medvei (1949) pointed out, pain is “‘close to the centre of personality’’ and cannot be separated 
from the emotional quality of the individual. All we can really say of the character of any 
pain is that it is unpleasant; nor indeed does the English language contain a word to describe 
the effects of the relief of pain (Critchley, 1934). Epicurus apparently took the view that the 
absence of pain is in itself a pleasure, but as Medvei rightly said pleasure is not the correct 
word, and the physiological and psychological gratification following immediately on the 
relief from pain is perhaps regarded only by lunatics as equal to pleasure. It is all too easy 
for us to be misled into false estimates of the severity of the patient’s pain and we have to 
remember that a trivial lesion can give rise to severe pain and a serious lesion, constituting 
a major threat to the patient’s survival, may give rise to no, or to only trivial, pain. Some 
bone conditions are easy to miss. 

Case I—A 22-year-old salesman was referred to the Orthopedic Department of the London 
Hospital with a four-and-a-half-year history of obscure pain in the left leg. It was mostly situated 
in the adductor region of the left thigh but had extended to the left knee. He had been to anther 
hospital where no derangement of the knee had been found and he had been reassured but th. pain 
continued, aching in the knee, calf and ankle, intermittent but becoming more severe and ever ually 
extending round the iliac crest and across the groin. Osteopathy failed to help. Physica! signs 
amounted to no more than a slight wasting of the left leg but an X-ray showed an area of sc! ‘rosis 
just below the left lesser trochanter, containing an area of rarefaction, and within this area 0: ‘are- 
faction a further ring of sclerosis. This was osteoid osteoma, the cause of his pain. 


This curious condition of osteoid osteoma is just the sort of pathological lesion whic’ can 
give rise to referred pain, in which serious mistakes can be made in discounting the se: *rity 
of the pain simply because no physical signs are found, and the pain is relieved by one as ‘rin. 


Case II.—A 70-year-old woman was referred complaining of pain in the left knee and leg o! ‘iree 
months’ duration. Clinically there was some thickening of the lower leg. She had a sedimen: ‘ion 
rate of 125 mm. in the first hour (Westergren) and a hemoglobin of 65%. X-ray of the left ‘bia 
showed the characteristic appearance of syphilitic periostitis and her quantitative W.R. was pc tive 
in serum diluted at 1 in 1,600. Further skeletal survey showed similar changes in the forearn but 
ee were quite painless illustrating the discrepancy between the severity of the pain and the path: »gy 
of the lesion. 


Then, of course, there are the more frequent sources of error. 
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Case III.—A young woman of 36 was referred by her doctor “I think this patient has a spinal 
lesion «vith referred pain in the right calf. It is now preventing sleep and I would be grateful for your 
advice and treatment”. This had developed three months previously with pain in the right calf on 
getting out of bed. Her doctor had examined her at that time and found tenderness in the calf and 
thought she had a muscle strain. She had recovered but two months later had returned with an 
“uncomfortable feeling” in the back of both thighs worse in bed at night. This had been ascribed to 
sitting on a hard chair at work—she was a medical secretary—but by the time I saw her she had 
imited straight leg raising and limitation of spinal flexion with a scoliosis. X-ray of her spine showed 
scondary deposits in L.3 and 4 and further skeletal survey showed multiple bone deposits. On re- 
examination there was a firm tumour in the upper medial quadrant of the left breast with enlarged 
axillary glands. Biopsy showed this to be an adenocarcinoma and a bilateral oophorectomy and 
adrenalectomy was carried out. Post-operative X-rays showed rapid resolution of the secondaries 


™ and she completely lost her pain. The basic pathology of the lesion was unchanged and the loss of 


pain does not alter the ultimate prognosis. 

The next patient illustrates the other common mistake. 

Case IV.—A 59-year-old butcher was referred to Medical Out-patients complaining of substernal 
pain with a diagnosis of ? angina. He was there noted to have a dorsal kyphosis but ECG was 
normal. X-ray of the dorsal spine was interpreted as showing osteo-arthritis and he was therefore 
referred to the Physical Medicine Department. We took the precaution of taking a better quality 
X-ray, however, and this now showed collapse of the dorsal vertebre. Sedimentation rate was 
140 mm. in the first hour (Westergren), hemoglobin 64% with abnormal plasma proteins. Marrow 
biopsy showed large numbers of plasma cells characteristic of myelomatosis. 

On the other side of the coin there is the occasional patient who presents with what should 
be a painful condition but without pain. 

A congenital indifference to pain is recognized as occurring in children giving rise to 
a characteristic picture of a severe arthritis of the ankles and tarsus (Murray, 1957). In 
these children fractures may only attract attention because of the resulting deformity and 
osteomyelitis is a common complication. 

Case V.—A 58-year-old decorator was seen recently complaining of weakness of the limbs for 
twelve months. His main complaint was of loss of strength of his arms and loss of grip, making it 
difficult for him to work. He did agree that his joints had become swollen but he had not been off 
work at all. X-rays showed severe rheumatoid changes. His central nervous system was completely 
normal except for loss of pain sensation. 

I think that this problem of assessing pain with these varying factors is a most important 
one. Measurement of pain thresholds is difficult and at least 82 methods have been devised 
(Goetz et al., 1943), these being mechanical, electrical, chemical and thermal which suggests 
that none of them are really satisfactory. Perhaps the simplest is that described by Libman 
(1934) who found that pressure in the direction of the styloid process is painful in some 
individuals and not in others. He classified people into three groups—hypersensitive, 
normosensitive and hyposensitive—on their response to this test. Keele (1954) reintroduced 
the pressure algometer which had been used in the last century for assessing analgesia in 
tabetics. Whatever method is used it is necessary to distinguish clearly what is being 
measured, distinguishing, that is to say, the point at which pain is felt—the pain perception 
threshold—from the pain reaction threshold, what I would call the ““Ow!” point, and the 
point at which the pain becomes intolerable which is the maximum pain tolerance. I suspect 
that many of our patients have low “‘Ow!”’ points, even if their pain perception thresholds 
arenormal. So far as I know we have no data on this. Keele has provided us with data 
on normal controls in which he has shown that the pain perception threshold by his criteria 
is distributed as follows—23°% were hypersensitive and 15% were hyposensitive. I think 
asimilar study on the out-patients in one of our departments would be of great interest. It 
seems to me that unless we can tell to which group the patient belongs when we are trying to 
assess his symptoms we must be in difficulties in determining the amount of pain, quite 
apart from any anatomical considerations. There are, however, many difficulties such as 
the v: riations produced by changes in the skin temperature to which Beatty and Woodmenay 
recen !y drew attention (1955). 

We have to remember that pain whether referred or not may become “an old friend”. 
Tic d uloureux lends itself particularly to a study of the effects of relieving pain, for the 
pain 5 severe and complete anatomical block of the sensory root of the trigeminal nerve is 
possi le. Penman (1954) found that some 22% of his patients showed subsequent neurotic 
symp oms after such relief. As he says the transformation from a patient in frequent severe 
pain »ut not weeping, to one out of pain but weeping, could not by any feat of reasoning 
be c: led improvement. How often does that not apply in lesser degree to our patients. 
I car well recall one whose chronic backache referred from multiple disc degeneration was 
elie. sd by a month of strict bed rest, and of having had the foresight to warn the general 
prac: tioner that I hoped we would not altogether cure the patient for I anticipated disaster 
ifwe did. Shortly after her return home cured of her backache, she had to be readmitted 
in ag tated depression and required electric convulsant therapy. 


590 Proceedings of the Royal Society of Medicine id 


Even where a careful history and physical examination will give us the anatomic || site 
of the lesion giving rise to referred pain, it is of even greater importance to us clinic: ns to 
identify the pathology. I have already mentioned two or three cases of this kind t ‘it the 
pathological nature of the lesion gives rise to some unexpected surprises. I think © ¢ can 
learn from these experiences and that they bear repetition. 

Case VI.—An Assistant Matron of 24 came up to Out-patients recently complaining of ati cks of 
acute low backache and left sciatic pain, the first attack having been at the age of 17, puttin: her to 
bed for three weeks. She still complained of occasional bouts of pain down the left leg. Initial 
examination revealed no physical signs. An X-ray showed bilateral sacro-iliitis. 

Case VII.—Another surprise was a male Indian of 34 years who was referred by his doc or for 
advice on the treatment of his low backache after a radiological diagnosis of ankylosing spoudylitis 
had been made. He gave a six years’ history quite characteristic of ankylosing spondylitis, of morning 
stiffness in the low back relieved by getting about, and there was occasional stiffness in the groins 
and the neck. Examination revealed a moderately limited lumbar spine. His chest expans'on was 
14 in. The X-rays showed a diagnostic picture of ochronosis of the spine with frayed thinned disc 
spaces and his urine contained large amounts of homogentisic acid. 

These two cases represent fairly simple surprises. I would like to describe two more rather 
more complex problems of referred pain. 

Case VIII.—A motor cycle agent of 46 was referred to Mr. H. Osmond-Clarke with a three years’ 
history of vague lumbar and sciatic pain on the right side after he had lifted a motor cycle. |e had 
not responded to plaster jacket, &c., and when seen by Mr. Osmond-Clarke was also compiaining 
bitterly of pain in the right knee. No abnormality could be found in this joint and it was considered 
that it was a referred pain from the low back. X-ray of the spine showed definite forward slip of 
L.5 on S.1 and the oblique view showed quite clearly a defect in the pars inter-articularis. When he 
came into hospital he developed a considerable effusion into the knee-joint and when [ saw him his 
sedimentation rate was 43 mm. in one hour (Westergren). X-ray of the right knee showed sub- 
chondral cystic changes in the patella with a patchy osteoporosis which was attributed (wrongly) 
to osteo-arthritis. He went rapidly downhill and after various complications, interpreted as embolic 
phenomena in the lungs, he developed symptoms of a severe transverse cord lesion in the lower 
cervical and upper dorsal region and died. Post-mortem revealed diffuse carcinomatosis with a 
primary carcinoma of the lower lobe of the left lung. He did have a spondylolisthesis of L.5 on S.1 
but the bodies of both vertebre were infiltrated by growth of osteolytic deposits, and there was 
“considerable erosion and partial destruction of the right patella, the central portion of its articular 
surface being replaced by soft greyish growth”. Nearly every other tissue of the body was also 
infiltrated with secondary carcinoma. 

Case 1X.—A man of 32 with a diagnosis of Tietze’s syndrome. He complained of pain in the 
region of the right trapezius and in the low back with a ‘dull aching pain in the left loin, and ofa 
tender swelling over the left third costal cartilage. His history was that he had cut his left {humb 
some three years previously whilst working in a slaughter house and the healing of this wound had 
been delayed for about a year. Six months after the injury he had developed a sharp pain in the left 
side of the chest and shortly afterwards this swelling had appeared. It had given rise to a constant 
dull aching pain. Later he had developed pain in the right shoulder region and left loin and had 
been readmitted to hospital where full investigations had failed to reveal any significant findings. 
He had continued to lose weight—about 4 st.—and was obviously in pain. On examination, apart 
from a tender hard swelling over the costochondral junction of the left third rib, he was very 
tender over the third and twelfth dorsal vertebrz and all his spinal movements were much | sited. 
The only positive pathological or radiological finding was a little collapse of D.12. A ‘urther 
biopsy was carried out by Mr. Vernon Thompson revealing a secondary carcinoma con: isting 
of trabeculated polygonal squamoid cells with a few giant cells. He was treated with radiot’ crap) 
with some symptomatic improvement but subsequently died. Post-mortem showed a smal! white 
tumour in the left kidney, } in. in diameter, which proved to be a hypernephroma, and sec: idary 
deposits were found in the third and twelfth dorsal vertebre as well as in the third left r» and 
elsewhere. 

CONCLUSION 

I have tried from these examples to show the clinical application of the basic scien es of 
anatomy and physiology which have to be coupled with pathology, and are som) ‘mes 
complicated by psychiatry, to make up the complex problems of referred pain which orm 
our daily lot. 

I am grateful to Mr. H. Osmond-Clarke for permission to publish Cases I and VIII. 
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The Pattern of Australian Medical History 


By BRYAN GANDEvIA, M.D., M.R.A.C.P. 
Wunderly Travelling Scholar in Diseases of the Chest, 
Royal Australasian College of Physicians 


““_.. the writer (of a history of medicine) may be tempted to exaggerate the 
importance of great discoveries and to lay great stress on the lives of famous 
men. It should be remembered that this is only one aspect of history, a survey 
of the peaks and not of the valleys, a study of the milestones rather than of the 
miles between.”-—DouGLas GuTHRIE, Int. Rec. Med., 1956, 169, 700. 

The history of medicine in Australia is a small valley in the vast realm of medical history, 
but in some respects it is a fertile one. 

The introduction of new concepts and techniques amply repays careful study in Australia. 
I shall draw attention to some of our medical pioneers, in the forefront of whom are those 
with the courage and initiative to try new ideas, whether original or not, and those whose 
foresight and planning contributed to subsequent development. In Australia the first 
penal settlements had their own peculiar problems; the factor of distance led to the 
development of the “flying doctor” service and significantly influenced the character of 
general practice. 

The basic pattern of Australian medical history is readily defined. Tere was first an 
era of exploration, before settlement, limited to the coastline, and .ith this may be 
classified, from the medical viewpoint, many of the subsequent voyages and expeditions 
of exploration in the half-century or more after the first settlement. Secondly, there was 
the early colonial era (1788—c. 1850), which includes the penal era and a short ensuing period 
of economic and legislative dependence upon the United Kingdom, somewhat euphemistically 
termed the romantic era. Thirdly, there was the late colonial era, extending from about 
1850 to the turn of the century. The special significance of this period lies in the fact that 
it coincides not only with the advent of modern scientific medicine but also with the achieve- 
ment of independence by the several colonies and with the social consequences of increasing 
population and prosperity and in particular of the discovery of gold. The fourth era, of 
clinical science, in which we now live, is as yet young in Australia. The only reference which 
I wish to make to it is to observe that the modern development of Australian medicine as a 
national enterprise, based largely upon graduates of her own universities, is due chiefly to 
asmall group of doctors of the latter part of the nineteenth century. Most of them were 

ivrants from Great Britain, and in them our countries may jointly take considerable pride. 


THE ERA OF EXPLORATION 

was not until the seventeenth century that visitors to Australia were in any sense 
‘rous. One must be mentioned because he was the first medical man known to have 

»ot on our shores. In 1629 the Batavia, commanded by Francis Pelsart, was wrecked 

tie coast of Western Australia. About 180 people landed on a near-by island. Pelsart 
sailc 1 400 miles up the inhospitable coast in the ship’s boat looking for water. Finding 
non , he simply went on to Batavia and came back with a rescue ship. Meanwhile, the 
apo aecary or surgeon aboard the wrecked ship, Jerome Cornelis, who had in any case 
plar ied to mutiny and forsake medicine for piracy, had taken the liberty of murdering 
mos of the survivors, except for a few women. On the return of Pelsart, in unexpected 
stre gth, Cornelis had his hand chopped off and was then hanged. So much for tradition. 
T e most notable voyage of exploration connected with Australia was that of Captain 
Jan »s Cook (1768-71). At the request of the Royal Society, the voyage was undertaken 
to . bserve the transit of Venus from Tahiti, after which Cook was to investigate New 
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Zealand and to seek confirmation of the existence of a great Southern Continent. A\! this 
Cook did, and in particular he mapped the east coast of Australia. The scientific side 
of the expedition, under the personal direction of Sir Joseph Banks, was also an outsta) jing 
success. The medical interest of this voyage lay in the striking freedom of the Endea) \ur’s 
company from serious illness of any kind, and from scurvy in particular, prior t: the 
arrival of the ship at Batavia late in 1770. Banks wrote proudly in his journa! that 
“our people . . . might truly be called rosy and plump. For we had not a sick man a: ..ong 
us.” Indeed, this was the first trans-Pacific voyage to be completed without the dey. lop- 
ment of serious scurvy. Captain Cook himself has usually been given sole credit for this, 
notably because of the cunning ruse which he adopted in order to entice his crew t:: eat 
sauerkraut: he allowed the men to see that the officers ate it daily but he left it optional 
for them—within a short time he had to ration it all round. Cook is known to have ‘ken 
great care in the selection of his crew, and some of the credit may be due to his two surgeons, 
Monkhouse and Perry. The Admiralty, which took no official notice of Lind’s work until 
1796, sent detailed orders to use malt wort, together with two books on this subject by a 
Dr. MacBride. Perhaps more important, Dr. John Fothergill, the Quaker physician, sent 
concentrated orange and lemon juice to Joseph Banks, and this was accompanied by « long 
letter of instructions from Dr. Nathaniel Hulme, an influential naval surgeon and a founda- 
tion member of the Medical Society of London. Finally, some credit may be due to 
Dr. Carl Solander, who was a member of Banks’ entourage. Whoever or whatever was 
responsible, Cook’s voyage was a remarkable feat; scurvy remained a major problem on 
the Australian run well into the nineteenth century, and was recorded as late as 1867. 


THE EARLY COLONIAL ERA 

We may now consider the conditions of convict transportation, with special reference 
to the first three fleets to arrive at Sydney Cove, Port Jackson. The first, under Arthur 
Phillip, arrived in January 1788, and consisted of eleven ships bearing over a thousand 
souls. Only 45 of 756 (6%) convicts died on the seven months’ voyage, and 3 of the 
remaining other personnel (the difference is statistically significant); Phillip was a good 
commander and he was ably supported by his senior surgeon, John White (1750-1832). 
White’s “Journal of a Voyage to New South Wales” (1790) is the starting point of 
Australian medical literature. Many of the prisoners were carriers of disease, if not actually 
ill, at embarkation. The mortality was probably no more than could be expected in view 
of the overcrowding (which existed on board long before the ships sailed), and the inevitable 
restrictions on food, fresh air and exercise. The second fleet arrived in June 1790. Of 
approximately 1,800 prisoners, rather less than a third died en route, and almost as many 
again were put ashore sick and dying. The Rev. Johnson described their arrival: “*. . . great 
numbers were not able to walk, nor to move hand or foot; such were slung on the ship’s 
side in the same manner as they would sling a cask.... Upon their being brought up to 
the open air some fainted, some died upon the deck, and others on the boat before they 
reached the shore. When come on shore many were not able to walk, to stand, or to stir 
themselves in the least.... Some creeped upon their hands and knees, and some were 
carried upon the backs of others.”’ In the crowded conditions the prisoners had found 
it easy enough to conceal corpses, until the stench gave them away, in order to gair the 
deceased person’s share of the rations. Dysentery, scurvy and probably typhus and typ oid 
fevers were the specific diseases responsible. However, the tragedy of the second leet 
lay not only in its own pitiable state but also in the inability of the original settleme: ‘ to 
succour them. For months it had been on the brink of starvation itself, for it was far “om 
self-supporting. The chief factors contributing to this were the lack of experic ced 
farmers, the failure of the crops and gardens, and the death or loss of much of the lives: ock. 
The strain on the tiny hospital had been great throughout; on its arrival £1,400 wor’. of 
surgical equipment and supplies, found to be of inferior quality, had to be thrown ¢ vay. 
The sudden influx of 500 patients was a calamity to the settlement; perhaps the r jor 
factor in its survival was the dogged, determined leadership of the ailing Governor P} ‘lip. 
In the third fleet, which arrived in 1791, the mortality was down to about 10%, | ‘ta 
month after its arrival Phillip reported that nearly 600 convicts were und er medical care ind 
constituted a “‘deadweight on the stores”. 

Having described these conditions, it is necessary to refer briefly to the measures t <en 
to ameliorate them. It must be remembered that in the years which followed the rst 
settlement England was beset with the economic and military problems associated wit! the 
Napoleonic wars, and that even granted every facility medical science was not yet reac to 
cope with the problems involved in the mass transportation of a convict population In 
1800, among other changes, the £23 per convict, dead or alive, paid to the transport: on 
contractors, was replaced by £18 per head, with a bonus of £4 10s. 6d. for each ones -ly 
landed. Despite some improvements, mortality and morbidity remained high unti! he 





16 


it. A! this 
ientific side 
Outsta! ling 
Endea: ‘ur’s 
rior t: the 
yurna! that 
nan a:..ong 
1e dev. lop- 
lit for this, 
rew t eat 
it optional 
have i:ken 
9 Sure<ons, 
work until 
ibject by a 
sician, sent 
1 by & long 
| a founda- 
be due to 
atever was 
roblem on 
1867. 


| reference 
ler Arthur 
thousand 
| 3 of the 
iS a good 
750-1832). 
point of 
>t actually 
2d in view 
inevitable 
1790. Of 
t as many 
‘*... great 
the ship’s 
ght up to 
fore they 
or to stir 
ome were 
ad found 
) gain the 
d typhoid 
ond leet 
eme: t to 
} far -om 
peric ced 
lives: ock. 
wor’) of 
wn @ vay. 
he r ajor 
r Pi ‘lip. 
en nO 
care ind 


res t <en 
the irst 
wit! the 
reac to 
tion In 
ort: on 
nes ely 
unti! he 


17 Section of the History of Medicine 593 


ado; :ion of recommendations made in a report, described as a model of its kind, prepared 
by ‘\villiam Redfern, a colonial surgeon and ex-convict, in 1815. Redfern’s advice 
regai ding fresh air, diet, personal cleanliness and clothing is obvious to-day. He advocated 
the «ppointment to the transports of naval surgeons; previously these appointments had 
been made by the shipowners, and the appointees were usually “‘students’’, derelicts or 
failu:es. Subsequently surgeons-superintendent were appointed and given wide powers. 
Over the years their responsibilities grew, and ultimately we find them responsible even 
for the religious and general education of the convicts on the voyage. Later, they were 
employed as immigrant agents, recruiting immigrants in England and travelling out in 
medical charge of the ships which brought them; somewhat modified, this service continued 
through most of the nineteenth century, long after the transportation of convicts had ceased. 

The health of the tiny settlement, perched precariously on the edge of a vast continent, 
during what have been called the “hungry years’, was much as might be imagined. 
Injuries, snakebite and sunstroke were common, but the major problems were dysentery, 
typhus and typhoid fevers, tetanus and venereal diseases, aided and abetted by scurvy 
and malnutrition. For over two years there was no fresh meat, butter or milk, and only 
very little in the way of vegetables. White and Considen, one of the assistant surgeons, 
found that the native sarsparilla was a valuable antiscorbutic agent, that the gum of the 
native myrtle was astringent and that eucalyptus oil had useful properties. Of venereal 
disease, Governor Phillip wrote in 1789 “... it has gained such a footing in the Settlement 
that | now doubt if it will ever be done away with. The Precautions I ordered to be taken 
in England have been rendered ineffectual by the infamous conduct of some of the 
Magistrates, in sending on board the transports those who have [sic] been turned out of 
the Hospitals as incurable”. The first legal order relating to public health, promulgated 
in 1795, was one to prevent contamination by pig ordure of the stream from which the 
colony drew its water supply; curiously enough, we have no knowledge of the means of 
disposal of human excreta. The acute infectious diseases made inroads upon the 
relatively “‘non-immune” population from time to time. Trachoma was described in 
1794. In the subsequent history of Australia it was always to appear on the advancing 
edge of civilization, disappearing as civilized living became established. Its wide 
distribution and curious behaviour seem to exclude causation simply by dust, heat or 
bacteria, and a nutritional basis has been postulated. By 1803 the colony could be 
described as “very healthy”; a decade earlier (1792) the mortality had been over 10% of 
about 3,400 inhabitants, but it had then fallen to about 2% per annum. About this time 
government-sponsored free settlers began to arrive; by the second decade of the nineteenth 
century settlers were arriving with capital, and these emigrants must have influenced the 
social and hygienic standard of the community for the better. By this time the degenera- 
tive diseases were beginning to replace the enteric diseases and syphilis as causes of 
morbidity and mortality; so too was alcoholism. 

An epidemic of very severe smalipox decimated the native population in 1789, but spared 
the entire European colony, with one exception. The disease had not previously been 
established on the Continent, as far as is known; it has been suggested that the infection 
was introduced by Malay or Macassar fishermen, and that the colonists were immune. 
Variolous matter brought out with the first fleet, a conceivable source, was not apparently 
responsible. Vaccination was introduced by surgeons Savage and Jamison in 1804, and 
this ied to the first signed medical paper to be published in Australia. Entitled “General 
Observations on the Smallpox”, it was published by Jamison in the Sydney Gazette of 
Octcber 14, and drew attention to the new “‘infallible preventative”. Calf lymph was not 
manufactured in Australia until 1881. 

The medical officers who ministered to the community during its early years provide 
a facinating study. Their social background varied widely and their professional skill 
was no doubt equally variable. They were deeply involved in the scandalous traffic in 
tum. which largely took the place of currency, and in which the officers of the New South 
Wal:s Corps established a vicious but profitable monopoly; some of them were directly 
con erned in the successful plot to depose Governor Bligh, of Bounty fame; two of them 
fous 1t a duel after a dinner party at the Governor’s house. It would be unwise to judge 
this behaviour by modern ethical standards, just as it would be unfair to judge their 
pro! :ssional skill by the vital statistics of the colony in the hard cold light of modern 
mec cal knowledge. They were overworked, underpaid, and administered in a clumsy and 
frus rating fashion which predisposed to conflict. One of the more interesting and 
imp »rtant surgeons was William Redfern (1778-1833), whose excellent report on convict 
trar portation we have already mentioned. Redfern was 19 and had recently passed 
the :xamination of the London Company of Surgeons when he was sentenced to death 
for >ffering advice and encouragement to the mutineers at the Nore (1797). Because of 
his outh, the sentence was commuted to one of life imprisonment, and he was transported 
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to Australia in 1801. After a year’s work as assistant surgeon at the subsidiary settle: ient 
at Norfolk Island he was granted a free pardon by Governor King. By 1808, whe. he 
went to Sydney, he owned both land and houses there. Unable to produce docume: ‘ary 
evidence of his qualification, he passed an examination set by a specially constituted board 
of examiners, and thus became the first person to hold an Australian medical dip!..ma, 
On this board he was later to serve himself. Redfern’s worth seems to have een 
immediately recognized. He is said to have attended the family of Governor Bligh, ‘hen 
a prisoner in his own house, and certainly he rapidly became a personal friend of B' zh’s 
successor, Macquarie, to whom he was physician for many years. About this time 
Macquarie invited tenders for a new hospital, to be built on the grand scale which 
characterized public buildings during Macquarie’s term of office. The result was the 
famous “Rum Hospital’, opened in 1816, later to become the Sydney Hospital. The 
contractors received a virtual monopoly on the importation and distribution of 64,000 
gallons of rum over several years, together with the labour of some bullocks and convicts. 
For a governor who had been sent out with the express orders to quell the rum trafiic, it 
was a fantastic contract to have signed, especially without prior reference to Engiand. 
Another curious feature was that one of the three contractors was the Principal Surycon, 
an Irishman of uncertain medical qualifications, once allegedly implicated in some higiway 
robbery, who may have been added to the original two contractors to give the firm 
financial stability. When the hospital was built Dr. Arnold recorded that “it perhaps 
might make a good barrack but certainly must be a very bad hospital... a preposterous 
building”. Arnold doubtless kept his view from Mrs. Macquarie, who may well have 
been responsible for its design. Occupying a fine site in Macquarie Street, the buildings 
are still in use, only part of them at present forming the hospital. As an assistant surgeon 
in the colonial medical service, Redfern was the first medical officer to the hospital, where 
he worked conscientiously and well every morning. He was assisted by his apprentice, 
William Cowper (1800-71855), the first student of clinical medicine in Australia, the first 
Australian to become a Member of the Royal College of Surgeons, and the first surgeon 
to the Moreton Bay (Queensland) Settlement, where he was concerned with the foundation 
of the Brisbane Hospital. Redfern’s private practice grew to be the largest in the colony, 
and his work must have been of a high standard. In 1818, Macquarie recommended him 
for the vacant post of Principal Surgeon, “‘being a man of very eminent talents and an 
excellent scholar and possessing universal knowledge’. This promotion of an ex-convict 
was too much, however, and Redfern’s claim was overlooked. He resigned, and after 
some years of private practice devoted himself solely to his extensive agricultural interests. 
The recognition of Redfern’s ability, his championship of the emancipist cause in later 
years, his philanthropic and social activities, his personal friendship with the Governor, 
all reflect a significant change in the colony over the first two decades of its existence, 
namely, the commencing evolution of a free, progressive settlement from the original 
purely penal establishment. With Redfern must be linked William Bland, another 
emancipist surgeon, and an even more prominent figure in political, philanthropic and 
educational spheres. He is also remembered as the first surgeon in Australia to lizate 
the innominate artery for aneurysm (1832), his case report being the seventh in the world 
literature. Had nearly a gallon of blood not been taken from the patient during the post- 
operative days there is a possibility that this might have been the first successful case. 

Lest at this stage we grow too optimistic about the progress of the colony, I would g..ote 
the views of John White, written as the first Principal Surgeon was becoming embitt«red 
by the hardships and heartbreak of the early days: “*. . . a country and a place so forbic Jen 
and so hateful as to only merit excretions and curses; for it has been a source of exp: nse 
to the country and of evil and misfortune to us... there is not a single article in the w' ole 
country that can prove the smallest use or advantage to the mother country or the 
commercial world.” 

THE LATE COLONIAL ERA 

Unlike Sydney or Hobart, Port Phillip, or Melbourne as it became, was formed as a 
and voluntary settlement in 1835; as part of Victoria, it became a separate col 
independent of New South Wales, in 1850. Almost immediately its population was sw: 
by the gold rush migration, rising from 100,000 to over half a million in eight years. Du 
the 1880s there was a further influx of relatively young adult emigrants. Victoria 
been chosen to illustrate the pattern of Australian medical history over the latter ha! 
the nineteenth century partly because of these well-defined social influences, and pz ‘ly 
because it is well-documented. The continuous publication, since 1855, of a reg 
medical journal, a direct ancestor of the present Medical Journal of Australia, and 
existence of the minutes of medical societies in almost unbroken succession since | 
have provided an invaluable basis for historical study, without compare in other states 

The epidemiology of the period is of considerable interest. Healthy young adults loo! 
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for gvld, camping without sanitation in small areas, provided ideal conditions for the 
spreal of enteric diseases. From 1854 to 1861 typhoid fever was extremely common. 
From: 1861, when conditions became more settled, until about 1890 it remained a common 
disease, but thereafter its prevalence decreased. Acute progressive tuberculosis in young 
adults decreased after 1861, prior to which it had been a major cause of mortality. About 
fiftee: years later the mortality rate from the same type of disease in “‘non-immune” young 
adults rose again; these were in large part the children of the period 1850-1865, which 
was not unnaturally associated with a high birth rate. Towards the turn of the century, 
the aze distribution of fatal cases assumed a more usual form. Incidentally, the practice 
of sending consumptives to Australia to take the cure had long been well established, and 
indeed among the survivors of this arduous treatment were some noted medical practitioners. 

Another sequel of the increased birth-rate of the gold rush period was a high mortality 
from acute infectious diseases in children in the subsequent decade (1861-1871); in fact, 
whole families were lost in this way. Diphtheria burst upon Melbourne in 1858, the year 
in which it first assumed epidemic proportions in England; it is remarkable that by the 
time the third, if not the first, case appeared in Melbourne the disease was correctly 
diagnosed and distinguished from non-diphtheritic croup. The third patient, the child 
of Mrs. Dewar, has the distinction of undergoing the first tracheotomy for this condition 
in Australia. It was performed by Edward Barker (1818-1885), former dresser to Liston 
at University College Hospital and later first lecturer in surgery at Melbourne University, 
and James Rudall. It was unsuccessful, but Rudall later performed the first successful 
tracheotomy for diphtheria in 1865—an interesting reflection on the relative importance 
of toxemia and respiratory obstruction. After the world-wide epidemic of 1858, Victorian 
epidemics of diphtheria were unrelated to epidemics in England. Measles appears to have 
behaved differently, for in this case fluctuations in English mortality rates tend to be 
reflected in the Victorian figures, suggesting that the disease may have been successively 
reimported. There were several sharp epidemics with high fatality rates prior to 1900, 
when transition to an endemic disease was shown by a more or less constant death-rate 
alittle above that of the interepidemic periods of the previous era. A similar phenomenon 
occurred with whooping cough. Scarlet fever, with malignant sore throat, occurred in 
several vicious epidemics, but, as overseas, its severity declined about the turn of the century. 

It is apparent that for all these conditions the period 1890-1900 was a critical one; 
several factors were involved in the changes which took place. One was the approaching 
stability of the age constitution of the population with the elimination of large groups 
of susceptible individuals. A second was the introduction of sanitation and improved water 
supply. Public interest in hygiene was fostered in Victoria by a violent controversy on the 
role of contagion in the etiology and spread of all these conditions, as opposed to their 
propagation by effluvia from cesspools and the like. Erysipelas and wound infection— 
“hospitalism”—were so common at the Melbourne Hospital that casualties feared nothing 
so much as going there. These and other matters received much local publicity, and indeed 
it was the useful age of lay ‘medical journalism” the world over. Politicians and others 
were also conscious of the passage of the Public Health Act 1875 in this country. It is 
grati‘ying, although in the circumstances not surprising, that a Royal Commission on 
Sanitary Reform was set up in Melbourne at this important time; its valuable report was 
large'y the work of Sir Harry Allen. 

William Thomson (1820-1883), from the Andersonian School of Medicine in Glasgow, 
was in the forefront of the battle for the contagionists. He published sound work on 
typhoid fever, but his most interesting books—he was a prolific author—deal with tuber- 
culosis. He inveighed against the practice of sending consumptives to Australia, not only 
beca.ise this had no influence on the course of the condition, but also because these people 
served as a source of germs, spread as dried sputum particles, which were the cause of the 
dise: se. He supported his contentions mainly by careful epidemiological studies, but in 
1876 he published a notable book “The Histochemistry and Pathogeny of Tubercle”, in 
whic) he analysed the pathology and histology of pulmonary and intestinal tuberculosis, 
reviewed current knowledge of biochemistry and bacteriology, and concluded that the 
dise: se was due to a living micro-organism. He clearly affirmed the principle of chemo- 
ther: py when he looked forward to a “(chemical) means of killing parasitic particles in 
livin: tissue without at the same time destroying its own integrity”. I am sorry to say that 
he r-garded Koch, who identified the tubercle bacillus seven years later, not as the great 
man who had brilliantly confirmed his views, but rather as one who had merely done what 
he \ as told, and that without acknowledgment. He was an interesting personality; he 
wro’» a book which showed that Bacon wrote Shakespeare, and he wrote “blackguards” 
acro.s a notice, still preserved, from the Medical Society of Victoria, and returned it. The 
inci ent indicates why his more elaborate literary compositions failed to meet with the 
rece tion which they undoubtedly deserved even in his own country. 
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A more influential man in his day was J. T. Rudall, F.R.C.S. (1828-1907), wh: has 
already been mentioned in connexion with tracheotomy. Rudall went to Melbour e in 
1858, having graduated from St. Thomas’s Hospital, and having spent some time © an 
expedition in search of Sir John Franklin. He was a competent pathologist and nr icro- 
scopist; he prepared a section of the diphtheritic membrane from Mrs. Dewar’s chil« and 
showed it to the Chief Justice, among others. He is best known as “‘the father of Aust: alian 
ophthalmology”, a title to which his numerous publications, his operative skill ir this 
field, and the fact that he was the first person known to have used the ophthalmosc« pe in 
Australia, all give justification. He was also the first in Australia to perform ampu: :tion 
through the hip-joint (1868), and the first to do the operation of gastrostomy (‘ 867), 
assisted on this occasion by W. C. Rees, one of the first Melbourne graduates. Prior to 
the latter operation, he passed an cesophageal bougie in an attempt to overcome the 
obstruction, and he examined the material on the end of the bougie for cancer cells. This 
must be a very early attempt at diagnosis by means of “exfoliative cytology”. Incidentally, 
the result was a “false negative’. His sound consistent work, which included much for 
medical organizations and public hospitals, spans almost the whole half-century which 
we are considering, and he may well be chosen to epitomize the progress in surgical practice 
in Australia over this period. He is notable also for his restraint in controversy in a 
medical community where this quality was not always to the fore, and where, as Osler 
remarked ‘“‘differences and dissensions seem lamentably common’’. 

Earlier, reference was made to the men who made it possible for Australian medicine 
to stand “‘upon its own feet” at a comparatively early stage of national development. Two 
of these men must serve as representative of a much larger group. Seven years after the 
establishment of a University, little more than a decade after Victoria became independent 
of New South ‘Wales, the Melbourne medical school began its work. The project was 
undertaken at a time of comparative economic depression after the surface and alluvial 
gold had been exhausted and before more extensive mining operations were producing any 
profits. Ambitious and courageous from the start, it rejected the advice of James Paget for 
a three or four year course, and adopted one of almost unheard of length—five years. On 
the advice of Richard Owen and James Paget, the first professor of anatomy and of physiology 
and pathology to be appointed was G. B. Halford (1824-1910), formerly of St. George’s 
and Westminster Hospitals, and then lecturer on anatomy in the Grosvenor Place School 
of Medicine in London, where we also find Benjamin Ward Richardson and Spencer Wells. 
Halford, among other qualifications, was an outstanding experimental physiologist, and 
his monograph “The Action and Sounds of the Heart” (1860, when Halford was 36) was 
an outstanding contribution to experimental cardiology. With this work he became the 
first man to apply comparative zoological studies to the elucidation of the relationships 
between function and structure in man. His fascinating and scholarly Inaugural Address 
(1863) seems to have been written in blank verse, such was the visionary grandeur of his 
prose—and indeed it well might have been, for he left his audience with a famous quot tion 
from Henry’s speech to the English Army on the field of Agincourt. He at least played 
his part in ensuring that men should “stand a tip-toe’’ when that day was named. In 
Melbourne the influence of his teacher led him to support Owen in his battle with Huxley, 
in which controversy he was most violently opposed by William Thomson. He also crred 
in some of his contentions in regard to the pathology and treatment of snakebite, but ‘ese 
observations do not detract from his outstanding work in the formative years of the (irst 
Australian medical school. How easy it would have been, in a small, remote colony, :ore 
rudely practical than cultural or academic in its outlook, to have permitted a loweri f 
standards and a tradition of easy degrees, such as existed at that time in many fa 
centres. From such a catastrophe it might have taken decades to recover. 

In 1882, a second great man, H. B. Allen (1854-1926), destined to render even gi 
service to Australian medicine, was appointed to the new chair of anatomy and pathc 
Halford retaining the chair of Physiology. Allen was in every sense an Australiar 
he was born in Geelong (Victoria) and educated at Melbourne Grammar School. 
graduated in medicine at Melbourne University in 1876 at the age of 22. It is diffici 
summarize the career of a man with such wide interests and activities and such an imn 
capacity for work. His contribution to questions of public health and hygiene were 
in the closing years of the nineteenth century; his pathological studies on syphilis e. 
world-wide interest; his editorship of the Australian Medical Journal for a time, his succe 
efforts to unite the two factions of the profession at one time represented by the Me: ~ 
Society of Victoria and the Victorian Branch of the British Medical Association, and his y rk 
for a host of congresses and committees testify to his interest in medicine and the me -al 
profession as a whole. Although universally acknowledged a great teacher and the pers. 4! 
creator of a great museum of pathology, he will be remembered most for what can on! °¢ 
described, quite inadequately, as his administrative work for the University and the mec l 
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shoo. It is only to be regretted that after this auspicious beginning, Australia’s first 
medic il school had to wait almost a century before it had chairs in medicine and surgery. 
Austrlian medicine was amazingly fortunate to have Allen in Melbourne, Edward Stirling 
and Archibald Watson in Adelaide, and in Sydney T. P. Anderson Stuart, with his Edinburgh 
colleagues R. Scot Skirving and Alexander MacCormick, and also J. T. Wilson (later professor 
of anatomy at Cambridge). 

In ‘llustrating the pattern of Australian medical history by reference to the medical 
conditions of one penal settlement and to public health and medical education in a 
voluntary settlement much of importance has had to be omitted. In particular, little has 
been said of Australian contributions to medicine, and of the Australian reactions to new 
ideas abroad. The random observations which follow are intended to provide a little 
balance in these respects. Anesthesia was rapidly introduced, despite a hostile reception 
in the medical press. W. R. Pugh, a Launceston surgeon, administered ether in 1847, 
and was closely followed in Sydney by C. Nathan and J. Belisario, and in Melbourne by 
D. J. Thomas. Thomas read one of the first scientific papers to be presented in Victoria 
to the recently formed Port Phillip Medical Association, and the manuscript of this is 
still extant (“On the Inhalation of the Vapour of AEther, with Cases’). Within a few 
months of the publication of Lister’s epoch-making work, William Gillbee, an Edinburgh 
student, reported from the Melbourne Hospital a series of cases of abscess and compound 
fracture which clearly demonstrated the value of the new method. The Minutes of the 
Medical Society of Victoria record that the paper was “‘very instructive”, but none the less 
it was to be some years before “Listerism’ became generally accepted in Melbourne. 
Richard Tracy, one of the founders of the Women’s Hospital (1856) in Melbourne, working 
from written instructions furnished by Spencer Wells, similarly obtained excellent results 
with the early cases of ovariotomy in Victoria; the first Australian ovariotomy was per- 
formed in 1852. J. H. Webb accurately described the point of maximum tenderness in 
appendicitis in 1884, five years before McBurney; he also advocated laparotomy for this 
condition, but the first Australian appendicectomy was apparently not done until 1893. 
The publications of J. Davies Thomas on hydatid disease, presented in book form in 1884, 
“remained as classics in English” until the monograph of H. R. Dew (1928). Davies 
Thomas is also memorable for his assertion, supported by statistical evidence, that ether 
was a safer anesthetic than chloroform, but it was about thirty years before the contrary 
findings of the Hyderabad Commission were refuted for good by E. H. Embley’s exhaustive 
researches on the pharmacology of the two agents. This work was done at Melbourne 
University, and Embley, with C. J., later Sir Charles, Martin, was responsible for the 
development of the heart-lung preparation which was later employed so successfully by 
Starling and by Anrep. Other outstanding observations up to the early years of the 
twentieth century were Joseph Bancroft’s discovery of the parent worm of filariasis and 
J. A. Thompson’s fundamental studies of the epidemiology of plague during the Sydney 
epidemic of 1900. 

Finally, it remains to mention the outstanding contributions made by medical men in 
Australia in two fields, politics locally, and natural history internationally. As they were 
among the best educated people in the colonies, and as they probably outnumbered the 
lawyers and parsons, it is perhaps not surprising that doctors should appear so frequently 
playing leading roles in community life. Among them were James Palmer, editor of 
Hunter’s works, and W. L. Crowther, Premiers of Victoria and Tasmania respectively 
durins the formative years, but there were many others. Of the doctors’ achievements in 
the ficld of natural history, where they were presented with a virgin field, suffice it to say 
that the breadth of their knowledge is rather awe-inspiring to a graduate of modern times. 


THe Stupy oF MEDICAL History IN AUSTRALIA 


W: may conclude by referring briefly to the study of medical history in Australia. One 
of th first historical papers was an admirable survey of the history of surgery by Edward 
Bark r in his Inaugural Address as Lecturer in Surgery at the University of Melbourne. 
The rst paper on the history of Australian medicine, by G. T. Hankins, appeared in 1891. 
| ha‘ 2 recently found it possible to list about 500 papers published since that date which 
are r levant to this theme, and in this remarkable achievement no small credit is due to the 
gene ous policy of the Medical Journal of Australia, edited by Dr. Mervyn Archdall, which 
has | ublished the bulk of this material. I am aware of only one society concerned solely 
with nedical history (Section of the History of Medicine, Victorian Branch of the British 
Med zal Association, reformed at the time of Dr. Douglas Guthrie’s visit to Australia 
four years ago). There is a Readership and a Lectureship in Melbourne and Sydney 
Uni’ »rsities respectively. A most pressing need is for the development of a museum of 
med :al history which covers the period coincident with our national history. A start 
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has been made within the Victorian Branch of the British Medical Association but pr gress 
will be slow. A second need is for manuscript material relating to Australian me: icine. 
and I would be very grateful to learn of the existence of any relevant diaries or let :rs in 
this country so that they may be listed in the museum’s files. 
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History of Excision of the Rectum [| Abridged | 
By R. P. WARREN, F.R.C.S. 
[| PROPOSE to outline the history of excision of the rectum for cancer from 1820, at which 
time no planned operation was performed, to 1920 when the stage was set for what might 


be termed the modern era. 
In the pre-anesthetic era Jacques Lisfranc (1790-1847) of Paris was the first to perform 
aplanned operation for cancer of the rectum. Lisfranc’s operation was a limited excision 


s of the lower end of the rectum from a perineal approach and was first performed in 1826. 


\few years later in a paper read before the Académie Royale de Médicine, he reported the 
results in 9 patients, 6 of whom survived and were more or less continent. This type of 
operation was performed in England by Hubert Mayo (1796-1852) of the Middlesex Hospital 
in 1833, and James Wardrop (1782-1869) in 1834, but the reported cases are few compared 
with those on the Continent. In Berlin Johann Dieffenbach (1792-1847) performed a similar 
operation in some 30 cases and in his textbook of operative surgery states that all survived 
the operation and remained well for a year. 

With the advent of anesthesia the circumstances of the operation became easier, but the risk 
of complications remained, particularly hemorrhage and sepsis. The écraseur was introduced 
by C. M. E. Chaissaignac (1805-1879) of Paris to reduce hemorrhage, but sepsis was 
formidable until the teachings of Lister gained ground. In 1874 Theodore Kocher (1841- 
1917), of Berne, introduced excision of the coccyx to improve the exposure and promote 
freer drainage. (This modification had already been used by A. A. S. Verneuil (1823-1895) 
in France for operation for imperforate anus.) Richard Volkmann (1830-1889) of Halle 
described improved results using the antiseptic methods in 1878. 

While these advances were occurring on the Continent the position at home seems to be 
best summed up in the words of Thomas Curling (1811-1888), surgeon to The London 
Hospital and sometime President of the Royal College of Surgeons. In 1876 Curling wrote: 
“Excision of the carcinomatous rectum was practised formerly by Lisfranc and Dieffenbach 
and is resorted to in the present day by several German surgeons. I am unwilling to 
discourage any attempt to relieve so dire a disease as cancer of the rectum, but knowing the 
danger that must be incurred from hemorrhage in the operation, the misery likely to ensue 
from incontinence of feces as well as the prospect of early return of the disease, I cannot 
think that a chance even of a prolongation of life is worth acceptance on the terms offered 
of such an operation.”’ Henry Smith (1823-1894), assistant surgeon to University College 
Hospital, was more dogmatic. Writing a few years earlier in a popular textbook of the day 
he states: ““Some surgeons were a few years since in the habit of performing excision of 
the lower end of the rectum for cancer, but this proceeding must be looked upon as barbarous 
and unscientific and is now happily exploded from the catalogue of surgical operations.” 

However, a change was imminent and in 1876 the Royal College of Surgeons set as the 
subject of the Jacksonian Prize Essay ‘“‘Treatment of Cancer of the Rectum, particularly as 
regard: curing or relieving the patient by excision of the affected part’. The prize was 
award 4 to Harrison Cripps (1850-1923) then aged 26 and Demonstrator of Anatomy at 
St. Ba tholomew’s Hospital Medical School. His essay was based on 53 collected cases 
betwec 1 1826 and 1875. The mortality was 20% and the survivors were shown to have 
their li es prolonged. There was not a high proportion of incontinence. Sepsis, particularly 
perito: tis, was the main cause of death. All but 3 of the cases were from the Continent. 
Cripps: was subsequently appointed to the staff of St. Bartholomew’s Hospital and became 
a lead 1g exponent of excision of the rectum. His operation is described in his textbook 
publis ed in 1884, when he had treated 42 cases. 

Per! ips unknown to Cripps, William Allingham (1829-1908) had performed his first 
excisic 1 of the rectum in 1874, ten years after he joined the staff of St. Mark’s Hospital. 
Alling am described his operation in his textbook published in 1888. The operations of 
Cripp and Allingham held the field in England for the next twenty years. Although the 
techn’ ue of the operation was different, the scope was similar, and only suitable for growths 
inwh h the upper limit could be reached with a finger. 

To :turn to the Continent, where we left Kocher and Volkmann showing improved results, 
Paul raske (1851-1930) a former assistant of Volkmann and later Director of the Clinic at 
Freib -g, had used the Kocher operation, but wanted a better exposure to reach higher growths 
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and to control hemorrhage more easily. To do this, he made a new posterior ap ‘roach 
removing the coccyx and part of the sacrum. The results were read to the 14th Con; ess oj 
the German Society of Surgeons in Berlin in 1885. The new factor in the Kraske ope ‘ation, 
which was based on 2 cases, was the posterior approach, but the Kraske operation d. es not 
exist as a set technique, nor did Kraske always do it the same way. This new appro :h was 
rapidly taken up by various Continental surgeons who added their own modifications. Juliys 
Hochenegg (1849-1940), later to become Professor in Vienna, brought out the up. er cut 
end as a sacral anus for which he designed an ingenious colostomy belt. Later he modified 
the operation further; after mobilizing the upper cut end he brought it through the anvs, from 
which the mucosa had been removed. This “‘pull-through’’ method now goes by his name, 

In 1892 W. H. Maunsell (1847-1895), Senior Surgeon at Dunedin, int-oduced a new 
approach to excision of the rectum. In his operation, designed for growths of the upper 
rectum, the rectum was mobilized through an abdominal approach, and then invaginated 
through the anus. The growth was excised and the cut ends anastomosed. Robert Weir 
(1838-1927), Professor of Surgery in Columbia University and an Honorary F.R.C:S., described 
a modification of Maunsell’s operation in 1901. Weir excised the growth through the abdo- 
minal incision and then drew the cut ends through the anus, where the anastomosis wis done. 

Progress at home remained slow. The Kraske operation was performed in 1888 by 
F. T. Paul (1851-1941) of Liverpool, but even in 1897 the largest series to be recorded 
consisted of only 14 cases. It was at this time that Ernest Miles (1869-1947) appeared on 
the scene. Miles had been house surgeon at St. Mark’s in 1895, and later was appointed 
Assistant Surgeon at the Royal Cancer Hospital. After a few years’ trial, he considered 
that the recurrence rate following the various operations then practised for cancer of the 
rectum was too high. He decided that removing the rectum “‘as a tube” was insufficient, 
and that attention should be paid to the field of lymphatic spread. Miles performed his 
first abdomino-perineal excision fifty years ago, and published the first results in 1908, 
Two years later he gave a further account of his new operation at the Annual Meeting of 
the British Medical Association. 

Mr. J. P. Lockhart-Mummery, Senior Surgeon to St. Mark’s Hospital, had introduced 
various modifications of the existing operations, and was one of the earliest to perform the 
abdomino-perineal excision. However he considered that the operative mortality of the 
Miles operation was too high, and introduced an extended perineal excision which he first 
performed in 1915. Details of this operation were published in 1920. 

At the Section of Surgery of the 84th Annual Meeting of the British Medical Association, 
both Miles and Lockhart-Mummery read papers describing their particular operations. 
Another speaker was George Grey Turner (1877-1951), later Professor of Surgery at 
Newcastle, who described the sacro-abdominal operation, which he had then done seven 
times. This operation has since been perfected in the hands of Mr. W. B. Gabriel. and is 
now known as the perineo-abdominal excision. 

The year 1920 is a suitable date to conclude this history of excision of the rectum. The 
abdomino-perineal, the extended perineal and the perineo-abdominal operations liad all 
been evolved. Later years were to see improved results from these operations and the 
introduction of the synchronous combined excision, and various modifications of the 
conservative resection and abdomino-anal operations. 
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Benign Strictures of the Colon 
By Perer BorEHAM, M.Chir., F.R.C.S. 


INTRODUCTION 


In June 1956 an old lady was admitted as an emergency to the Whittington Hospital with 
large bowel obstruction of some days’ duration. She was treated initially by blind transverse 
colostomy to relieve the obstruction and recovered. Subsequent investigation showed a 
benign stricture of the colon near the splenic flexure, and this was resected with end-to-end 
anastomosis and the colostomy closed later. She has done well since then (Case 1). The 
specimen showed a stricture at the left end of the transverse colon, the rest of the bowel 
being normal. There was no clue to the etiology of the stricture either on gross appearance 
or on microscopy, and her previous history and subsequent course are featureless. After a 
search, 4 similar cases were found to have been admitted to the Whittington Hospital under 
Mr. Neville Stidolph in the past six years, and Mr. O. V. Lloyd-Davies has kindly given me 
the details of a case, making 6 in all. They have the same features, suggesting that they may 
have a common etiology: All occurred in females, the youngest being 59, and the eldest 73. 
None of them had had any history of diarrhoea or other bowel symptoms until the onset of 
the illness, which had lasted only a few days or weeks before they came to hospital. Each 
presented as an acute illness, usually with colicky abdominal pain and collapse at the onset, 
and with diarrhcea and vomiting and, in the case of 3 of them, the passage of blood per 
rectum. 

Four cases were treated by resection of the affected colon, one of them in two stages, owing 
to the presence of obstruction. Another case had a laparotomy, but no resection, and the 
sixth case was treated conservatively. In each there was a localized stricture of the colon, 
which appeared to be inflammatory in nature and the outside diameter of the colon was 
decreased, there being no hypertrophy or thickening of the walls. 

The strictures were either in the left end of the transverse colon, in the lower descending 
colon, or at the recto-sigmoid junction, all places where the colon normally has a small 
lumen. 2 cases had two strictures each, but in the others there was a single stricture. The 
longest stricture was about 6 in. (15 cm.) in length but most of them were less than 3 in. 
(7-5 cm.) long. 

There was no question of malignant disease causing the stricture in these cases, 4 of them 
being proved by resection and histology, 1 by laparotomy and inspection of the stricture 
and its subsequent resolution; in the last, the stricture disappeared on conservative treatment, 
as shown on subsequent barium enemata. 

Inflammatory strictures of the colon are known to occur in certain granulomatous 
conditions, notably regional colitis resembling Crohn’s disease of the ileum, tuberculosis of . 
the bowel and in ulcerative colitis. In all these there is always a longer history than there 
was in the cases now presented, there is more general upset and the results of resection 
are poor. 

Crohn’s disease of the large bowel is notoriously liable to recur at the anastomosis or * 
elsewhere, giving rise to early or late complications. Neuman, ef al. (1954) in reviewing 
201 cases of regional colitis give a figure of 42% recurrences after resection. Tuberculous 
strictures of the large bowel are usually associated with long-standing tuberculosis elsewhere, 
and respond poorly to local resection of the bowel, unless full supportive and chemo- 
therapeutic treatment is given at the same time. Similarly, ulcerative colitis gives poor 
result: when treated by local excision of a short affected segment, the disease usually 
recur"ing in the remaining bowel within a few months. 

So ‘hat clinically, these non-malignant strictures of the large bowel differ from the known 
inflan:matory conditions which give rise to such strictures, both in the absence of previous 
symp oms and in their smooth convalescence, and subsequent freedom from trouble. 

On: of the cases died from a carcinoma of the bronchus two and a half years after 
resec’. on, but had had no bowel trouble in the meantime. The 3 cases that were resected are 
well : nd free of bowel symptoms five years, three and a half years, and six months after the 
tesec ion. The fifth patient remains well, with no bowel symptoms two years after the 
onse! of symptoms from the stricture, which was not resected. The sixth case is well, with 
no b wel symptoms six years after laparotomy when her two strictures were inspected but 
not r sected. 


Case .—Female, aged 77. 

Ac nitted in June 1956 with large bowel obstruction. Previous laparotomy elsewhere in March 
1956 ‘or acute dyspepsia showed no abnormality. Emergency transverse colostomy performed. 
Subs juent barium enema showed an inflammatory stricture near the splenic flexure (Fig. 1). This 
was :sected in July 1956 and the colostomy closed later. Uneventful recovery and now free of 
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Fic. 1.—Barium enema of Case I showing a stricture in Fic. 2.—The specimen excised 
the left end of the transverse colon. from Case I. 


bowel symptoms. The excised specimen is shown in Fig. 2. Section showed ulceration of the 
mucosa with inflammation and fibrosis of all coats of the bowel. 


Case II.—Female, aged 73. 

Admitted in September 1953 complaining of abdominal pain and vomiting for five days, with 
diarrhoea for two days. No previous history of bowel trouble. Barium enema showed a stricture 
in the descending colon. Left hemi-colectomy in October 1953. Uneventful recovery. No further 
bowel symptoms until she died in January 1956 of carcinoma of the bronchus. Section of the colon 
showed ulceration of the mucosa with inflammatory changes in all coats of the bowel. 


Case III.—Female, aged 73. 

Admitted in January 1953 with seven weeks’ diarrhoea and colicky pain of sudden onset. Barium 
enema showed long inflammatory stricture in the descending colon. Left hemi-colectomy in March 
1953. Uneventful recovery with no bowel symptoms since. Section showed ulceration of the 
mucosa with plasma cell infiltration of all coats of the bowel. 


Case 1V.—Female, aged 62. 

Admitted to Middlesex Hospital June 1948 with incomplete large bowel obstruction Left 
inguinal colostomy performed for an inflammatory stricture in the sigmoid region. Barium « nema 
confirmed the presence of a benign stricture. Refused operation until September 1953 when the 
stricture was still present and was resected by Mr. O. V. Lloyd-Davies. Section showed fibrosis only. 
Further laparotomy required 3 months later for small bowel obstruction due to adhesions, but 
thereafter uninterrupted recovery and no further bowel symptoms. 


Case V.—Female, aged 64. 

Admitted in September 1951 with forty-eight hours’ colicky pain, vomiting and diarrhoes. with 
melena. Barium enema showed two strictures, one on either side of the splenic flexure both 
appearing to be inflammatory in nature. Laparotomy showed two areas of narrowing and {)>rosis 
of the colon with petechial hemorrhages. Rest of bowel normal. No suggestion of malig:ancy. 
No resection. Recovered; no bowel symptoms since. 


Case VI.—Female, aged 68. 

Admitted in July 1954. Colicky pain, vomiting and diarrhoea with streaks of blood and ~ucus 
for three weeks. Barium enema showed two strictures, one in the lower sigmoid and one n_ + the 
splenic flexure, each being 3-4 cm. long with tapering ends. Symptoms rapidly impro: 4 on 
conservative treatment, and she has had no bowel symptoms since. Two further barium « emas 
have been quite normal. 

DISCUSSION 


Clinical.—All these cases were comparatively fit for their age before the onset of the cute 
illness which brought them to hospital. There was no history of major tuberculosis © any 
of them, and none of them had had previous diarrheea or intestinal upset. One of the ses 
was anemic on admission and required transfusion, but although three of them had rp sed 
blood per rectum immediately before admission, there was no evidence of a long-sta’ ‘ing 
blood loss. 

Rectal examination was normal in all cases, but unfortunately not all of them ere 
sigmoidoscoped. The rectal mucosa was normal, however, in the 2 that were, and ‘the 
other cases, the mucosa was seen to be normal in the colon either side of the stricture ter 
resection. 
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X-1.1ys.—The X-ray appearances of these strictures as shown on barium enema, have 
sever:.| features in common. The length of the strictures varies from a few centimetres to 
afew inches, and most of them would be considered rather longer than is usually seen with 
acarcinoma, and certainly longer than the short, narrow strictures usually seen in cases of 
healed tuberculous and ulcerative colitis. 

The lumen of the colon at the stricture is, in most cases, between a half and one centimetre 
in diameter, and it is remarkable that in only one of these cases was an emergency operation 
required for complete obstruction. The ends of the strictures are, in most cases, clearly 
tapering and in none of them is there any well-marked shoulder deformity or filling defect, 
as usually seen with a malignant stricture. As noted above, they all occurred in portions 
of the colon which are normally narrow. In 2 of the cases small diverticula were present, 
but in neither case did they seem to bear any relation to the stricture. In all the cases, the 
colon away from the region of the stricture was normally haustrated and showed none of 
the “lead-pipe”’ appearance usually seen in ulcerative colitis. 


Pathology.—In the 4 cases that were resected and also the stricture that was inspected at 
laparotomy, but not resected, the colon at the site of the stricture was reduced in its outside 
diameter and the wall of the colon was thinned and fibrous and showed no signs of thickening 
or hypertrophy. The serous coat was reddened and inflamed in each case, and the changes 
merged gradually into the normal colon on either side. In none of the cases was there 
much hypertrophy of the colon proximal to the stricture, suggesting that the stricture had 
not been present for any great length of time. None of the strictures was adherent to 
neighbouring peritoneal surfaces, and in no case were there more than a few small mesenteric 
glands. ; 

On histology, the common features were ulceration of the mucosa, infiltration of the 
submucosa and muscle coats by polymorphs and small round cells, and a variable amount 
of fibrosis. The vessels were engorged but in all cases there was a striking absence of 
histological features which would give a clue to the etiology. There were no giant cells to 
be seen or any giant cell systems with endothelial cells suggestive of either Crohn’s disease 
or tuberculosis. There were no polypi or pseudo-polypi associated with the strictures in 
any of the cases, nor any diverticula in the neighbourhood of the stricture. In one case 
there was a considerable infiltration of all coats of the colon by plasma cells and in another 
case there is a complete disruption of the muscularis mucosa suggesting that the condition 
may be traumatic in origin. 

On reflection, it seems possible that these cases may have a traumatic origin, certain other 
features, besides the histology, being in keeping with this. Chief among these is the sudden 
clinical onset, with colicky pain, vomiting and collapse, followed by diarrhoea and the 
passage of blood. I think the trauma could be caused by a scyballus passing through the 
narrower portions of the colon under a greater-than-usual stimulus, either from a purgative 
or an attack of gastro-enteritis. 

Another possible form of trauma in one case was the passage of a gallstone through the 
narrowed colon, but there is no direct evidence obtainable to confirm this. The benign 
course of the disease, again, is suggestive of a traumatic stricture rather than a specific 
inflammatory disease, and so is the lack of surrounding adhesions or signs of associated 
localized peritonitis. 

These arguments are not entirely convincing, however, but in the absence of other obvious 
etiological factors, it seems conceivable that such a mechanism may account for these 
strictures. 





Lit rature.-—A search of the literature for reports of similar cases has not been very 
rewarding. Butler (1953) reported 3 cases similar to mine, which he called “‘Segmental 
coliti’’. 2 of these were treated by resection and 1 had a laparotomy only. All made a 
good recovery with no recurrence. Thompson (1950) reported one case, in which there was 
an in lammatory stricture in the proximal end of the transverse colon. The stricture was 
5in. ‘12-5 cm.) long and presented as an acute illness. Histologically he remarked on the 
abse: ce of fibrosis in the wall of the bowel. 

At the January 1957 meeting of this Section, Mr. Rupert Corbett (1957) reported the 
case »f a labourer, aged 36, who developed a stricture of the colon looking very much like 
my cises on X-ray, but extending from the splenic flexure to the sigmoid. This portion of 
the «olon was resected with an uneventful recovery and no further bowel trouble. It 
follo ved some weeks after a fall on to his left side from a height of 14 ft. There had been 
gene alized collapse at the time, with bleeding from the rectum, and later, he complained 
of p. ssing ribbon-like stools. It was suggested that this stricture followed either an indirect 
injury to the colon at the time, or possibly a traumatic thrombosis of the vessels in the 
mes colon. 

M-. R. V. Cooke reported two similar strictures, one following six months after reduction 
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of a hernia, and another after reduction of an intussusception, and he suggested th .t they 
were due to venous thrombosis following the trauma. 

There is a very large literature on the subject of “‘Segmental inflammatory disease of the 
large bowel’’, and this was well reviewed by Professor Charles Wells in 1952. He distin: uishes 
three conditions, namely regional ileitis, ulcerative colitis and segmental colitis, 
compares the latter to Crohn’s disease of the ileum, and remarks on the presence 
“cobblestone” appearance of the mucosa of the colon. He emphatically states that this js 
not a variant of ulcerative colitis. 

Brooke (1954) in his book on “Ulcerative Colitis’’, and in his numerous other writings on 
the subject, refers to a right-sided disease, “‘ileo-colitis’, which may occur segmcntally; 
but he lays no great emphasis on segmental disease in the left side of the colon. He says 
that strictures following ulcerative colitis are most common in the rectosigmoid, nd all 
his cases with strictures similar to those that I am presenting had long-standing diarrhea, 
with loss of weight and other systemic upset, and, in fact, all the general symptoms associated 
with generalized ulcerative colitis. 

Neuman and Dockerty (1954) reviewed the pathology of regional segmental colitis, 
They described it as “ta non-specific granulomatous condition, with ulceration and thickening 
of the wall, occurring both in the colon and in the ileum, and characterized histologically by 
the presence of tubercles and giant cells”’. 

Neuman et al. (1954) reviewed 201 cases of regional segmental colitis, and found that 14 
of them had strictures; but each of these cases had signs of generalized disease, namely fever, 
diarrhoea and loss of weight. 

There are numerous other papers reporting large numbers of cases and reviewing the 
subject of colitis, some of them presenting obvious features suggesting an ztiology similar 
to that of Crohn’s disease and others resembling more closely the usual generalized type of 
ulcerative colitis. Many of them refer to the occasional occurrence of strictures of the colon, 
and I have made no attempt to review the whole of this literature. Of those referring to 
strictures or stenosis of the colon, however, only the 3 cases reported by Butler (1953) the 
I case reported by Thompson (1950) and those mentioned in our January 1957 meeting have, 
in common with my cases, the absence of any general upset, an acute onset of the disease, 
localization of the disease to a short segment of the colon, the rest of the colon being quite 
normal, and absence of complications after resection. 


I wish to express my gratitude to Mr. Neville Stidolph for allowing me to operate on 
Case I and report his other cases, and to Mr. O. V. Lloyd Davies for giving me details of 
Case IV. Also to Dr. S. Robinson who reported on most of the specimens and Dr. Gordon 
Osborne who did the barium enemas. I am also very grateful to Dr. Basil Morson of 
St. Mark’s Hospital for much helpful advice and criticism. 
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Pelvic Abscesses: Diagnosis and Treatment 
By HAROLD Dopp, Ch.M., F.R.C.S. 


SINCE the war, the paradoxical term, ‘“‘a dying disease”’, has come into the medical v« 
lary. It applies to tuberculosis, osteomyelitis, pneumonia and rickets. Impressions ar 
erroneous and I was tempted to regard pelvic abscess as a dying disease, until I look 
my records and found that whereas before the war (i.e. before antibiotics and sulp! 
mides were available) I saw four a year; to my surprise, since the war I have treate« 
such abscesses a year. Thus, pelvic abscesses are still with us in general surgical pr: * 
Further, they are missed often enough by registrars and residents for your Council to | 
that they merit review in a short paper. There are few operations more satisfactor 
that of draining a pelvic abscess through the rectum. 

Collections of pus in the pouch of Douglas or in the rectovesical pouch occur aft: 
abdominal condition, especially infected ones, with or without operation. They esp: 
follow a ruptured appendix, less often a perforated peptic ulcer, partial gastrectomy 
penetrating ulcer, salpingitis, hysterectomy or suppurative diverticulitis, and very 
after infective arthritis of the hip. Of every 4 cases, 3 are caused by suppurative appen 
with peritonitis, while the fourth is due to one of the other causes, especially perforat 
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penet ating peptic ulcer. Rarer cases are after anterior resection of the recto-sigmoid, and 
infection from Crohn’s disease tracking down from the terminal ileal peritoneal fold. 

A pelvic abscess may follow appendicitis, treated by operation or medically. One large 
abscess treated contained three pints of pus; it complicated appendicitis treated by 
qureomycin and terramycin. The temperature was swinging, the abdomen distended, 
and the patient had a moderate degree of diarrhoea which was thought to be due to the 
antibiotic. The period of three weeks and three days which passed without it rupturing is 


noteworthy; he had been ill four days before admission to hospital (Fig. 1). 
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FIRST WEEK 
Fic. 2.—A pelvic abscess following appendi- 
cectomy. It ruptured spontaneously on contact 
with the examining finger. 


THIRD WEEK SECOND WEEK THIRD WEEK 


FIRST WEEK | SECOND WEEK 


Fic. 1.—The chart of a man with appendicitis 
treated medically. The opening of the appendix 
abscess resolved his attack. 


Diagnosis.—The diagnosis of a pelvic abscess is based on the awareness of its possibility 
after any infected abdominal procedure, the temperature, diarrhoea and the rectal findings. 
The symptoms at first seldom direct attention to the rectum. The usual story is as follows: 

After an infected abdominal operation, the chart shows a raised pulse and pyrexia for 
three to seven days. Then a normal temperature for one to three days, after which it starts 
to swing again. The pulse is in the 80 to 100 bracket and the respirations are unaffected, 
which tends to negative a subphrenic or respiratory infection, which are possible causes of 
pyrexia. The patient looks toxic. The tongue is moist, pointed and often shiny and bright 
red; a glossitis, which I have learned indicates undrained pus. 


The bowel action.—After two to three days of further pyrexia, tenesmus and frequency 
and looseness of the bowels appear—perhaps two to four actions daily of fluid feces, usually 
with an excess of mucus. This is regarded as satisfactory, as it follows the constipation usual 
after an abdominal operation. Occasionally the bowels continue inactive, or act once a day. 

The abdomen is slightly distended in the lower half, and muscle tension is a little increased. 
The respiratory excursion below the umbilicus is absent, or even reversed. There is tender- 
ness in the right iliac fossa, and the wound is often infected. As the pelvis fills, pus ascends 
on the left side, and tenderness appears here. In a thin patient, visible peristalsis is some- 
times observed, which raises the possibility of post-operative subacute intestinal obstruction; 
this suspicion is strengthened when, as occasionally happens, the patient vomits. I think, 
however, that if there is the possibility of “‘pus somewhere”, this should be sought before 
considering an organic intestinal obstruction. 


Frequency and dysuria.—In the male it is readily understandable that with the bladder 
form ng the boundary of an abscess, uneasiness, frequency, urgency and difficulty of 
urine tion will occur and may be the main complaint. 

Rectal examination.—The diagnosis of a pelvic abscess is clinched by a rectal examination. 
The indings are according to the development of the abscess when the examination is made. 
Thre» stages may be found: 

Fi st stage: ““The early and suspect phase.”’ The rectum is empty, dilated, warm, and the 
muc: us membrane is smoother than usual. At the tip of the finger, the rectal wall anteriorly 
and aterally is hard and indurated. There is no fluctuation, and the impression formed is 
that he dilated rectum is “‘set in felt”. 

Second stage: ‘“‘The abscess is declared.” A day or two later, a significant addition 
appc irs; it is the first sign of softening of the rectal wall, and the abscess will point through it. 
Att! e tip of the examining finger on the anterior wall, a dimpling or fluctuant spot is felt. 
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The sensation to the pulp of the finger is identical with that of palpating the tip of the ose, 
where there is a soft spot between the cartilages. The abscess is drained throug). this 
dimpling spot. The reflection of the peritoneum is a finger’s length from the anus : 4d it 
is necessary to press up firmly over the swollen valve of the rectum to reach the absc: ss, 


Third stage: ““The abscess is obvious.” The fluctuating mucous membrane is bulging 
into the bowel lumen and there is an obvious abscess pointing into the bowel. 


Fourth stage: The abscess may rupture. Spontaneous rupture of the abscess should : arely 
occur (it should be detected clinically before this). The pus bursts into the rectum, ind is 
passed into the bed-pan after an urgent call to stool. Rupture, however, may not occur 
for two to three weeks. 


Unusual presentations.—There are three unusual presentations of pelvic abscesses: First, a 
gluteal abscess: as the abscess points into the rectum it infects the pelvic cellular tissue. 
Ordinarily this is so indurated that spread is limited, but in a debilitated patient pus may 
track outwards and downwards through the sacro-sciatic foramen and point at the fold of 
either buttock. The process is a painless one, and in a patient who is not progressing and who 
obviously has “pus somewhere”’ vigilance is necessary to detect such a collection. ! have 
seen this twice. 

The second possibility is the abscess which tracks along the round ligament or the vas 
deferens and points in the groin at the pubic tubercle. I have had 3 patients with this 
presentation, and the abscess needed opening three times in one. 

The third route is through the vaginal fornix. I have seen two in thirty years, and both 
followed a ruptured ectopic gestation. 


Treatment: opening a pelvic abscess.—It is inadvisable to open the abscess in bed, although 
occasionally one’s finger penetrates the bowel wall effortlessly (Fig. 2). The patient is anes- 
thetized, placed in the lithotomy position and catheterized. I once mistook a full bladder 
for a pelvic abscess and withdrew urine with the aspirating needle. 


The operation.—A duckbill speculum is inserted into the anus taking care not to tear the 
anal mucosa. The rectum is usually empty, but if not, it is cleansed of feces. The dimpling 
or fluctuating spot on the anterior wall is located with the tip of the left index finger, and a 
long wide-bore needle attached to a 20 c.c. syringe is thrust resolutely through this softened 
area in the rectal wall; pus appears on aspiration. A hesitant approach may impale the 
mucosa on the needle point and fail to enter the abscess. If no pus is found, the point of 
insertion of the needle is checked to see that it really has penetrated the rectal wall at the 
fluctuating area. If no pus is withdrawn, the operation is stopped. When pus is located, 
the syringe and needle are kept in position. A pair of uterine dressing forceps, whose points 
are grooved on the inside, are slid along the needle through the rectal wall and into the 
abscess cavity. Pus emerges, often considerable in volume and smell. As the flow s!ows, 
the forceps are opened in a north-and-south and east-and-west direction, making a generous 
hole in the rectal wall. I no longer insert a drain, and patients have done well. 1! once 
used a pair of Mayo scissors to open an abscess, and a gross hemorrhage followed which 
exsanguinated the patient, and required a second operation and a transfusion two hours 
later. I think I cut a vessel in the rectal wall while opening and closing the scissors. No 
incidents have occurred since using the uterine dressing forceps. 


After-care.—A glycerin suppository is inserted into the rectum daily for four days. The 
pus is cultured for its sensitivity and if necessary the appropriate remedy is given; very 1 ‘rely 
actinomycosis will be found, but as a rule, the temperature falls immediately the al .cess 
is drained. Hemoglobin estimation often reveals a surprising degree of anemia anc this 
is corrected. No patients have died. 


DISCUSSION 

In the ensuing discussion instances were given of pelvic abscesses rupturing int: 
bladder, following the psoas sheath in the thigh, and penetrating levatores ani and po! 
in the ischio-rectal fossa. 

The President recounted 2 patients with undetected pelvic abscesses complic 
carcinoma of the ovary and uterus. Examination under an anesthetic is valuable. 

The development of acute intestinal obstruction with pus in the pelvis was cited. 

The use of antibiotics in preventing and treating residual abscesses was discussed 
opinion favoured drainage whenever pus was detected. 


Mr. A. LAWRENCE ABEL and Mr. H. GORDON UNGLEY 
showed a coloured talking film entitled: 
Hemorrhoids or Piles and the Early Detection of Rectal Cancer. 
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Dermabrasion 
By J. S. Pecum, M.D., M.R.C.P. 


DERMABRASION is a technique of considerable if not of respectable antiquity. As Burks 
(1956) points out the Ancient Egyptians probably used pumice and alabaster for this purpose. 
The modern form of dermabrasion was introduced and developed by Kromayer (1905) in 
Germany. In the United States abrasion became popular after Iverson (1947) had 
introduced the sandpaper technique; later Kurtin (1953) revived and popularized the 
Kromayer technique of using rotating machinery to produce what Kurtin described as 
“Corrective Surgical Planing of the Skin”. In England, on the other hand, dermabrasion 
has lagged behind and tends to be treated with suspicion. 

I started planing in 1954 after the technique had been introduced at the London Hospital 
by my senior colleague Dr. Brian Russell. In all I have done 41 planings on 24 patients. 
These are small numbers compared with those of Kurtin and of Burks in America, both of 
whom have reported series of 1,000 planings. The apparatus which we use consists of an 
electric motor capable of 18,000 r.p.m., the speed of which can be varied by a foot-operated 
rheostat. The drive is through a flexible cord and a ball-bearing mounted handpiece, 
which carries the abrading instrument, a toothed wheel made of steel (Eller and Eller, 1956). 
The skin is frozen with a spray of Arcton (or Freon) to produce local anesthesia and a firm 
surface for abrasion. Arcton (or Freon) is a mixture of fluorinated hydro-carbons; its 
local effects are similar to those of ethyl chloride but it has the advantage of being non- 
inflammable and non-toxic. 

Conditions for which I have used this technique are as follows: 

Artistic tattoos (3 cases)—Two were on the forearms and were removed satisfactorily. 
The cosmetic results although acceptable to the patients were far from perfect because the 
flexor aspect of the forearms does not re-epithelialize nearly so elegantly as the face and also 
because the tattoo material was deeply ingrained. The third case was a dark-skinned West 
African with a tattoo-mark on the forehead. After planing the skin re-grew quite white; 
later the pigmentation appeared to be spreading out from the mouths of the hair follicles 
at which stage unfortunately the patient defaulted. This case, although incompletely 
reported, illustrates the dangers already well recognized of producing dyschromias in 
dark-skinned persons. 

Accidental tattoos (4 cases), produced by the entry of road or coal dirt into breaches of the 
skin. The tattoos were removed adequately but two cases developed keloids which required 
further treatment. 

Post-acne scarring (6 cases).—This is one of the principal indications for dermabrasion. 
The results show improvement rather than cure. The improvement is gratefully accepted 
by the patient. 

Other scars (1 case).—A woman of 50, who had a scar with bridgework on the neck at 
the site of previous lymph-gland suppuration. The treatment produced improvement. 

evus flammeus (3 cases).—The results are promising but vary from patient to patient 
and from area to area in the same individual. 

Adenoma sebaceum (2 cases).—The lesions treated were flattened by dermabrasion. 

then sclerosus et atrophicus (1 case).—The early result here is distinctly promising. 
If local cure can be effected by abrasion, it may be a useful treatment in sites where 
leul oplakia is likely to follow. 

fected sebaceous cyst (1 case).—The cyst was unroofed or “‘marsupialized”, the floor 
bec ming part of the external skin. This appears to be a useful treatment. It is similar 
in principle to using dermabrasion in the active phase of cystic acne. 

C ironic discoid lupus erythematosus (1 case).—A lesion was planed twice and on each 
oce sion healed well and became covered with normal skin. Unfortunately relapse occurred 
pro nptly after each treatment. 

near nevus (1 case).—A lesion was planed twice and on each occasion recurred. 

/ 'opecia areata (1 case).—Planing produced no improvement. 
ther conditions in which dermabrasion is reported to be of value include rhinophyma, 
cea, freckles, vitiligo and shagreen skin. 


GUST 
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I have encountered the following complications: milia, keloids, dyschromia, atrop! , of 
the skin, and (in | case) hemorrhage (fortunately not severe in degree). 

On the basis of a limited experience it is not possible to assess accurately the value © the 
procedure. Probably, however, dermabrasion will remain as a useful treatment for a 
limited number of conditions and will take its place beside the other physical methods now 
used by the dermatologist. 
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Dermabrasion 
By PATRICK CLARKSON, M.B.E., F.R.C.S. 


THE value of dermabrasion, by wire brushes or by other methods, is disputed. Thus 
Dr. George V. Webster (1956) of California, in a lecture at Guy’s Hospital, stated that 
the effect of dermabrasion depended on the length of the time of the follow-up: the 
longer the interval after operation, the worse the result. My own view, based on over 
three years’ use of Kurtin’s wire brushes and Eller’s abrasive wheels and a longer experience 
of abrasion by the cruder, now generally abandoned, method of sandpaper is more 
optimistic (Clarkson, 1949). I believe the failures and adverse results which have been widely 
seen in the States and elsewhere have been largely due to indiscriminate use of the method 
under inadequate surgical conditions. 

In particular it should be remembered that this technique for the improvement of 
appearance is only one of a number of techniques which can be used for the same end. The 
best result can often only be obtained by a combination of abrasion with excision of some 
lesions, or more often by a general tension of the cheek (as is provided by the standard 
ridectomy techniques). The question of diagnosis of depth of ingrained dirt, or tattoo 
pigment, also affects the proper choice of technique. Depth can sometimes only be assessed 
accurately during the course of planing through the affected area of skin. It not infrequently 
happens that the whole depth of skin has to be removed. The operator then has to make a 
decision whether to use a surgical method of closure or to allow healing by marginal ingrowth 
with a risk of keloid or other formation of gross unsightly scarring. What I would like to 
plead is that for the great majority of lesions where wire brush abrasion can be of value the 
operator must be technically capable of supplementing the method by such additional 
plastic methods as may be necessary for the best results. It is for these reasons that | 
plead that the method be used only under full operating theatre conditions, not in the 
inadequate arrangements of consulting rooms. 

The use of Freon (Eller and Eller, 1956) and other freezing agents as the anesthetic also 
raises important points for debate. Freezing (Smith, 1954) causes intracellular dermal 
rupture, and Pomerat and Lewis (1953) have shown by tissue culture methods the added 
burden that this causes to normal healing. Nor do English patients take well to the freezing 
of large areas of the face; nor can freezing be considered really safe for use near the eyes. 
For these and other reasons I prefer local analgesia for small areas; a general anzsthet'c is 
preferable for the most extensive cases. I would especially stress the need for repe:ted 
abrasion for many of the acne cases. Nor is it necessary to await the disappearanc. of 
acute lesions before proceeding to abrasion in acne scars. Indeed the abrasion app ars 
to accelerate the resolution and disappearance of the active lesions. But I must : 
that my experience is limited to abrasion of acne scars in the presence of only a few a: ! 
lesions, not when any diffuse severe reaction is present. 

There are also reasonable matters for debate about almost every aspect of the abr 
techniques at present used, about the type of abrasive wheel, the rate of revolution: | 
minute of the wheel, the type of post-operative dressing, as well as about the range and s 
of method. My own view is that dermabrasion is capable of dramatically successful re 
in a minority of patients (such as small superficial angiomata), and can give a very reaso! 
margin of improvement to many other patients (such as girls with acne scars, provid 
is repeated two or three times); but it can be harmful and has some special complica 
of its own. This especially holds if it is not used with technical skill. 

While minor areas can be successfully abraded under local anesthesia on an out-pa 
basis, extensive facial operations can I believe only be safely done under general anest! 
in an operating theatre with adequate post-operative nursing as an in-patient for tw 
three days. If these precautions are not observed, the method is likely to fall into 
disrepute in England that prevails for it in many parts of America. 
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Tuberculides.—O. L. S. Scott, M.R.C.P. 

This is an otherwise healthy young woman aged 26 with a papular, erythematous rash on 
her face and forearms. The rash has been present on the face for more than six years, and 
is getting worse. Biopsy taken when she was first seen two years ago showed (Dr. Ian 
Whimster) “‘tuberculosis, with the lesions apparently arranged about the hair follicles’’. 

The Mantoux test was positive at a dilution of 1 : 1,000 Old Tuberculin. X-ray of chest 
showed multiple, small, well-defined opacities in both middle and lower lobes, consistent 
with a diagnosis of sarcoidosis. 

A diagnosis of miliary sarcoidosis was considered, and she was given intensive treatment 
with streptomycin, isoniazid, calciferol, prednisone and chloroquine. (The last was given 
since she is extremely sensitive to actinic light.) All these drugs failed to help, and some of 
them made her feel ill. No improvement in skin or lung has been noted. 

In view of the increasing erythematous background to the eruption, a diagnosis of 
micropapular tuberculide (rosaceous tuberculide of Lewandowsky) was made and approved 
at another dermatological clinical meeting. Her condition remained unchanged until six 
weeks ago when she developed a crop of papules on the forearms which resemble 
papulonecrotic tuberculides. Histology of one of these papules is consistent with this 
diagnosis (Dr. Henry Haber). 

The sudden appearance of these lesions at least five years after her original facial eruption 
is unusual. I have been unable to find any evidence in the literature of micropapular 
tuberculides associated with subsequent papular necrotic lesions elsewhere. 


Dermal Leishmaniasis.—R. G. HOweLL, M.R.C.P. 

Mr. S. T., aged 23, an Indian national from N.W. India, resident in England twelve months, 
Eight months ago he developed a papule on the dorsum of the left wrist which has increased 
in size. Five weeks ago a similar lesion began on the left internal malleolus. 

On examination.—General health good. On the dorsum of left wrist a raised red-brown 
granulomatous lesion 3 cm. x 5 cm. On the left internal malleolus a similar papular 
lesion 1 cm. in diameter. 

Investigations —Hb 106% (16:2 grams/100 ml.). W.B.C. 15,000 (polys. 74%, eosinos. 
0%. lymphos. 23°, monos. 3%). Blood W.R. and Kahn negative. Chest X-ray: No 
abnormality. Scraping: No Leishman-Donovan bodies seen. Leishmanin intradermal 
test: At 48 hours: papules 3 mm. in diameter; surrounding erythema 10 mm. in diameter. 

Biopsy (Dr. H. Haber).—Chronic granulation tissue consisting of tuberculoid structures 
and diffuse round cell and endothelial infiltration. No organisms or L-D bodies seen. 

Comment.—This patient has been resident in an endemic area and the Leishmanin test 
is positive. No Leishmania tropica have been found in scrapings or sections from the 
wrist lesion. It appears that in older lesions where tuberculoid granulation tissue has 
replaced the initial reticulo-endothelial cell response to the parasite, Leishmania tropica 
may be difficult to find. 

He is being treated by mepacrine injections (0-1 gram mepacrine in 1 c.c. distilled water) 
into the lesions, which are beginning to resolve. 

The President: The organism should be demonstrated in section from the soft granulomatous 
type of dermal leishmaniasis. 

D-. H. Haber: I think another biopsy will reveal it from a non-ulcerated area. 

D:. C. D. Calnan: I saw quite a large number of these cases in Northern India during the war, 
I ac ept the fact that in some cases it is difficult if not impossible to find the organism. The 
leish naniasis lesions are sometimes divided into the ulcerative variety, in which organisms are 
four 1 easily, and this small granulomatous form in which they may be absent. 


Sar oidosis with an Unusual Arthritis—C. M. RipLey, B.M., M.R.C.P. (for J. S. PeEGum, 
M.D., M.R.C.P.). 
F.L., female, aged 26. 
_ Tis patient was well until 1951. At that time and again in 1952 and 1954 she had febrile 
illnesses with pain and swelling of the joints and glandular enlargement. Between the 
atte ks she felt well and the glands became smaller; there was residual stiffness in some 
joir s. During the first illness the spleen was felt once. That in 1954 was associated with 
ad natal abscess. Each attack settled within a few weeks without treatment. In 1953 she 
hac a normal pregnancy. Since 1951 she has also had occasional urticaria. 
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Investigations (1951).—Chest X-ray normal. Hb 67%. W.B.C. 12,200 (polys. §+°%, 
lymphos. 13%, monos. 3%). E.S.R. 64 mm. in the first hour (Westergren). Stcrnal 
marrow normal. Paul Bunnell test negative. Wassermann reaction and gonoc: ccal 
fixation test negative. Agglutination tests for B. typhosus and paratyphosus, salmonella and 
brucella negative. Blood culture negative. Plasma proteins: Total 6-9, albumin 4-5, 
globulin 2-4 grams %. 

Biopsy of cervical gland. Marked hyperplasia of lymph node with development of ative 
germinal centres. An intense proliferation of reticulum cells and immature lymphoid cells 
is present in the pulp of the node. This proliferation is of uncertain nature and night 
represent either the start of a neoplastic lymphadenopathy or the early proliferative response 
of normal immunity. 

Investigations (1952).—X-ray of feet normal. Hb 80%. W.B.C. 19,400 (polys. &1%, 
lymphos. 15%, monos. 3%, metamyelocytes 1%). Gonococcal fixation test and 
meningococcal fixation test negative. Blood culture (4 times) negative. Culture of 
axillary lymph gland for acid-fast bacilli negative. 

Biopsy of axillary lymph gland. Lymph node showing hyperplasia of germinal cenires, 
proliferation of sinus endothelium and of reticulum cells and histiocytes of pulp. Scanty 
infiltration with eosinophils. This suggests a non-specific chronic inflammatory reaction. 

Investigations (1954).—X-ray of hands: Early erosion and sclerosis of articular surfaces. 
Hb 76%. W.B.C. 11,200 (polys. 82%, eosinos. 2%, lymphos. 10%, monos. 6%). E.S.R. 
74 mm. in the first hour (Westergren). Rose’s test negative. Agglutination test for 
brucella negative. Plasma proteins: Total 7-1, albumin 4-2, globulin 2-9 grams°%. No 
L.E. cells found in the blood. 

At the end of 1956 a rash appeared on the trunk. The last menstrual period was in 
January and she is probably pregnant. 

On examination.—Looks well. C.V.S., R.S., A.S.—n.a.d. Eyes—n.a.d. L.S.—no glands 
felt. Joints—limited dorsiflexion of the wrists. 

Skin: Keloidal scar at the site of sternal puncture; biopsy scars not keloidal. Back, and 
to a lesser extent on the abdomen, buttocks, arms and thighs: densely scattered red papules, 
smooth surfaced, showing a faint brownish discoloration on diascopy and some surrounding 
diffuse erythema. No dermographism. 

Investigations (1957).—Chest X-ray normal. X-ray of hands: Loss of cartilage in the 
wrist-joints. X-ray of feet normal. Hb 86%. W.B.C. 8,800 (polys. 68%, eosinos. | °,, 
lymphos. 28%, monos. 3%). E.S.R. 22 mm. in the first hour (Westergren). Plasma 
proteins: Total 7:6, albumin 5-0, globulin 2°6 grams%. Mantoux test negative. 
Beryllium patch test negative. 

Skin biopsy.—Dermal granuloma consistent with sarcoid. Compact aggregates of large 
epithelioid cells. No necrosis. Occasional lymphocytes. No doubly refractile material. 
No acid-fast bacilli seen. 


Comment.—At the time of her first two admissions the diagnosis of a reticulosis was made; 
since the admission in 1954, however, it has been considered more likely that she has either 
rheumatoid arthritis or systemic lupus erythematosus. She now has sarcoidosis w!:ich 
seems to be limited to the skin. 

It may be that the conditions are unrelated, but a connexion between them is possible. 

It seems agreed by writers on the subject—for instance Longcope and Freiman (1°52) 
and Cowdell (1954)—that the joints are rarely affected in sarcoidosis apart from the j: int 
pains accompanying associated erythema nodosum. Cases of sarcoidosis and arthvitis 
have, however, been reported. Burman and Mayer (1936) described a case with a sync ‘ial 
biopsy; Castellanos and Galan (1946), Myers et al. (1952), Gendel er al. (1952) nd 
Laroche et al. (1955) described others. All these cases have, however, had evidenc: of 
concurrent sarcoidosis elsewhere, whereas in this patient sarcoidosis has appeared ir the 
skin six years after the onset of the illness involving her joints. > 

It is likely therefore that she shows only an interesting chance association of sarcoi« »sIS 
and an unusual arthritis. 
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DISCUSSION ON THE TOXIC EFFECTS OF DRUGS USED IN 
NEUROLOGICAL AND PSYCHIATRIC PRACTICE 


Dr. Hugh Garland (Leeds): 
Drugs Used in the Management of Epilepsy 

It would be of some interest to know how many patients are being treated for epilepsy 
at any one moment, the incidence of epilepsy, very broadly defined, in Great Britain usually 
being considered to be about 250,000 persons. Through the kind co-operation of the Leeds 
Executive Council a group of general practitioners was circularized and information obtained 
relating to a population of about 300,000. 800 epileptic patients were reported to be under 
treatment, an incidence of 2:5 patients per 1,000 population. This suggests that the number 
of epileptics under treatment in Great Britian (population approx. 50,000,000) is about 
125,000, which is perhaps only half of all epileptics. 

My personal figures relate to a survey of over 2,000 epileptic patients seen in the Neuro- 
logical Department of the General Infirmary at Leeds, and in private practice, between the 
years 1948 and 1956. The dominant problems arose in connexion with the hydantoins, the 
bromides, primidone and the diones. In this group only two examples of barbiturate 
intoxication were seen, which illustrates the wide margin of safety between the therapeutic 
and toxic doses of the barbiturates. 

The hydantoins.—During the initial stages of treatment the signs and symptoms of intoxi- 
cation with sodium phenytoin are the result of gastric irritation, giving rise to anorexia, 
nausea and vomiting, or to individual idiosyncrasy reflected in the skin by rashes which may 
resemble those of measles or scarlet fever. The former may be avoided by giving the drug 
after meals, whilst, if small doses are given initially and later increased, the incidence of 
dermatological complications is said not to exceed 5% (Tullidge and Fox, 1942; Symonds, 
1950) and in my experience the incidence has been even less. 

The most important toxic phenomena are referable to dysfunction of the cerebellum with 
resulting dysarthria, nystagmus and ataxia, with or without disturbance of mentation and 
behaviour. In 31 patients symptoms and signs of this nature occurred and were of sufficient 
severity to warrant admission to hospital. It was possible in only 4 to incriminate over- 
dosage and in another 3, who developed their disability within the first few days of treatment, 
individual hypersensitivity seemed to be the predominant factor. The greater proportion, 
however, had received sodium phenytoin and phenobarbitone or phemitone (Prominal) 
for many years in unvarying quantities and had developed evidence of toxicity for no apparent 
reason. This would seem to indicate that either detoxication or excretion varies from time 
to time in any one individual and may occasionally lead to the accumulation of an excessive 
quar ‘ity of phenytoin. In others it is clear that there is a very narrow margin between the 
ther: peutic and the toxic doses, and 6 patients developed toxic symptoms after their daily 
intake was increased from 3 to 4} grains. More rarely the addition of primidone may 
prov ke phenytoin toxicity although the dose of the latter drug is not altered. 

M>ntal disturbances may accompany the cerebellar dysfunction or may occur independ- 
ently These vary from drowsiness which is rapidly controlled by amphetamine sulphate, 
to a confusional psychosis necessitating withdrawal of the drug. One of my patients 
deve »ped an acute mania and had to be forcibly restrained; this was later followed by 
prol nged and severe depression, but fortunately such examples must be exceptional. 
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Spongy hypertrophy of the gums is usually a late complication and though superf -ially 
this may resemble scurvy it is probably unrelated to deficiency of ascorbic acid (Ha -vkins 
and Meynell, 1956). Symonds (1950) estimated the frequency of this toxic manifes tion 
to be in the region of 15% but my impression is that the incidence is less than that. 1: may 
be that a lower figure has resulted from improvement in dental hygiene in recent ears, 
since it has been claimed by Nattrass (1949) that hypertrophy may be associated with « ental 
sepsis; in my experience, however, this is certainly not always true. Gum hypertrophy is 
reversible and may largely result from cedema; it rarely if ever occurs after the administ: ation 
of other hydantoins and for this reason Mesontoin may be substituted for sodium phenytoin 
when gum hypertrophy proves troublesome. 

Perhaps the most interesting late toxic effect, and the last to be recognized, is a megalo- 
blastic anemia. The first example of this was described by Badenoch in 1954. Ina <ecent 
survey of the subject Gydell (1957) reviewed the problem of megaloblastic anemia in patients 
being treated with diphenylhydantoin and primidone; 3 personal cases are described and 14 
others mentioned from the literature between 1954 and 1957. All 17 were taking one of the 
hydantoins with the exception of 3 who were taking primidone alone. The duration of 
treatment had varied from thirteen years to nine months and the ages of the patients from 17 
to 52, 12 being females. It was striking that the 14 quoted from the literature all came from 
England. What interests me still more is that I find that I first recognized this condition, 
without appreciating its importance, in 1948. 


A woman of 28 had suffered from major epilepsy since the age of 3. For eleven years she had been 
taking sodium phenytoin grains 44 and phenobarbitone grains 14 daily; at one point Mesontoin 
was substituted for phenytoin because of gum hypertrophy but because of drowsiness the former 
treatment was resumed. One month before admission to hospital in 1948 she had complained of 
increasing lassitude. She was found to be anemic, with Hb 58%, R.B.C. 2,900,000 and C.I. 1-0; 
a blood film showed macrocytosis, anisocytosis and poikilocytosis, "the reticulocytes being less than 
1%; the sternal marrow was actively megaloblastic. The gastric juice contained free hydrochloric 
acid and the split and unsplit fecal fats were normal. Treatment with Anahemin 4 ml. intramuscu- 
larly every day was without effect. Folic acid 30 mg. by mouth daily was followed by a reticulocyte 
response and both the peripheral blood and sternal marrow were rapidly restored to normal. 
Phenytoin had been withdrawn when the results of gastric analysis indicated that we were not looking 
at pernicious anemia but six months after leaving hospital phenytoin treatment was resumed and has 
been maintained, without folic acid, up to the present time without any hematological relapse. 


Since that time I have had three other examples of anemia of a similar character resulting 
from phenytoin, though one of these has also received primidone, and my experience adds 
nothing, except numbers, to that of Gydell and others (Hawkins and Meynell, 1954, '956; 
Chalmers and Boheimer, 1954; Rhind and Varadi, 1954; Webster, 1954; Berlyne et al., 1955; 
Ryan and Forshaw, 1955). In a few of these recorded examples extensive investigation has 
shown that the serum B,, level and the absorption of folic acid were normal; all have 
responded to folic acid by mouth and only four to vitamin B,, by injection, though in the 
case of two of the latter the withdrawal of phenytoin may have been responsible for the 
improvement (Webster, 1954; Ryan and Forshaw, 1955) whilst one other (Chalmers and 
Boheimer, 1954) may have had coincidental pernicious anemia. 

Girdwood and Lenman (1956) and Girdwood (1956) described a similar anemia attri but- 
able to primidone. They pointed out that phenytoin, primidone and phenobarbiton~ all 
have in common with folic acid a pyrimidine ring and they suggested that drugs with ‘his 
structure might act as competitive inhibitors for some enzyme system involving folic ‘cid 
as a co-factor. It is therefore important that Hobson ef a/. (1956) have described a pa’ ‘ent 
who developed a megaloblastic anemia attributable to large quantities of the two barbitu' “tes 
Amytal (amylobarbitone) and Seconal (quinalbarbitone). In addition, Hawkins nd 
Meynell in 1956 surveyed 159 epileptic patients from a colony and found that only one »ad 
a frank megaloblastic anemia but 36% showed the mean corpuscular volume increas: | to 
between 94 and 114 cu.y; the sternal marrow was megaloblastic in 5 and probably sce ‘n |! 
other. The highest incidence of macrocytosis occurred in those taking phenytoin nd 
phenobarbitone (45%) but when either phenobarbitone or phenytoin alone had been t: en 
the figure was still in the region of 30°. Since reading their paper I have been carrying ut 
routine blood counts on all patients taking these drugs but my figures at the momen «re 
not significant. 


The bromides.—It may cause some astonishment that the bromides should be inv: 
as a major cause of intoxication in the year 1957 but there is little doubt that many exam °s 
of bromism are overlooked as was emphasized by Spence (1957). This condition has t -n 
proved in 2% of epileptics seen in private practice though it amounted to less thanO 
of hospital patients, many of whom were seen by doctors who did not entertain the likelih d 
of bromism and had in all probability never recognized an example. I have shownelsewi © 
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(Gariand and Parsonage, 1951) how the consumption of bromide in the General Infirmary 
at Leeds fell from 2,297 Ib. in the triennium 1939 to 1941 to only 10% of that level in 1948 
to 1650, a trend which was accompanied by a proportionate increase in the use of barbiturates. 

Aithough the bromides have rightly fallen into disrepute in the treatment of epilepsy they 
are still widely employed in combination with other drugs such as chloral hydrate and 
gelsemium for a supposed sedative or analgesic effect, which is a fallacy. It is interesting that 
in the General Infirmary at Leeds the consumption of bromide has remained stationary for 
the past seven years (100 Ib. per annum) but I find that its use is strictly limited to the Depart- 
ment of Dermatology. 

It is generally accepted that blood levels of 50-100 mg.% are necessary to produce a 
therapeutic action and since a dose of more than 50 grains provokes vomiting this level 
cannot be achieved by a single dose. It has been known for twenty years that repeated 
small doses of bromide are dangerous. The kidney excretes halogens without discrimination 
and retention of bromide at the expense of chloride steadily develops. Mental symptoms 
may appear with blood levels of 160-200 mg. % so that the margin of safety is too small for 
there to be any therapeutic value in prescribing the drug. Symptoms of intoxication are 
predominantly mental and consist of a dull headache with depression and slowing up of 
intellectual processes which may be erroneously attributed to psychoneurosis, and indeed 
it has been estimated that up to 10°% of the inmates of certain American mental hospitals 
were suffering from no other illness than bromism. It is important to remember that the 
characteristic bromide rash is found in less than 25% of those suffering from intoxication. 
Less commonly with more profound bromide poisoning there may be manic psychosis, 
hallucinosis, dysarthria and ataxia. I have seen 29 examples of bromide intoxication between 
1949 and 1957 and only 5 of these were epileptics, suggesting that the uselessness of bromides 
in the treatment of epilepsy is now fairly widely recognized, though their bogus position in 
other realms is still unknown or ignored. 

There is a lessening of tolerance to bromide with increasing age. One of my patients, a 
woman of 60, had complained of headache and loss of weight for a month, and had become 
tearful, abusive and later deluded. The highest level of serum bromide recorded was only 
160 mg.°% yet when she was given a high salt intake and ceased taking her “medicine” 
her mental state rapidly returned to normal. This may be compared with a boy of 16 who 
had taken 15 grains of potassium bromide for several months on account of epilepsy; his 
mother complained that he was rather “dopey” though otherwise well. His serum bromide 
level was 225 mg.°%, a much higher level than in the first patient but associated with only 
mild symptoms, as usually obtains in the young. It has generally been considered that 
levels of much over 400 mg. °{ are incompatible with life, but I saw one elderly woman who 
had taken a “‘nerve” medicine containing 10 grains of bromide for over twenty years and her 
blood level, at a time when she seemed to be dementing, was 505 mg.%; she made a rapid 
and complete recovery. It would seem that in the treatment of epilepsy, insomnia or tension 
states bromides share an equal status with their old contemporaries the leech and the seton. 


Primidone (Mysoline).—The majority of the toxic effects of primidone, unlike those of the 
other anti-convulsants, occur during the first few days of treatment and indeed often after 
the first dose. Anorexia, nausea and vomiting are fairly common, especially if the drug is 
taken while fasting. Drowsiness is also complained of in about one-fifth of the patients and 
for this reason it is best to give the first dose in the late evening. Whitty (1953) reported 
drowsiness in 48 of 70 epileptics treated with primidone, but in only 12 was this sufficiently 
severe or lasting to necessitate withdrawal of the drug. Fortunately, both the gastro- 
int-stinal symptoms and the drowsiness usually subside within a few days when therapy is 
ma:ntained and the main problem is to convince patients of this, since many refuse to accept 
such a prognosis. 

Vhitty (1953) and Sharpe (1954) have reported acute confusional psychosis, with paranoid 
feetures, as a complication of primidone therapy. This is undoubtedly a valid observation 
bu the advent of a psychopathy may not always be attributable to primidone alone. There 
is: high incidence of psychiatric deviation in patients with lesions of the temporal lobe, with 
or without epilepsy, and a fortuitous association in such patients treated with primidone 
mi st be expected. Hill and Falconer (1953) described 13 patients with epilepsy and psycho- 
pa hy and in 11 of these there was EEG evidence of a focus in one temporal lobe. A second 
fac-or to consider is the phenomenon of convulsion dependence. It has been recognized 
fo. some time that psychotics who have occasional fits may obtain benefit from electric 
co vulsant therapy and it is not uncommon to see pre-ictal irritability and tension relieved 
by the advent of a fit. Under these circumstances the suppression of fits may lead to a 
w rsening of the mental state irrespective of the nature of the drug employed. However, 
be ring these considerations in mind, a few patients are totally unable to take primidone 
ev nin homeopathic doses. One patient, a woman of 22, had suffered from major convul- 


sic ns, often with rotation of the head and eyes to the right, since the age of 3. She had been 
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treated with a number of drugs including Mesontoin, phenytoin, phenobarbitone and 
phemitone, with a very inadequate control of her fits. EEG showed a widespread abnor: ality 
without focal features and all other investigations, including air encephalography, were 
normal. She was given a single dose of primidone 0-25 gram and within a matter of ‘ours 
developed a confusional psychosis with paranoid delusions; this resolved in thirty-six ours 
and she remained mentally normal until a second dose of 0-125 gram of primidone was 
administered, when the previous experience was repeated. In this case the time relationship 
made it clear that the psychopathy had been provoked directly by the drug. However, 
after a year in which she had no primidone she became permanently deluded and i: now 
a certified psychotic. One other patient, also a young woman, developed a similar 
psychopathy with primidone which was not related to fit-suppression. 

Many patients become very drowsy when a barbiturate is given with primidone and there 
seems to be a synergistic effect between these drugs in this respect. Skin rashes of morbilli- 
form type have been reported by Whitty (1953) and Briggs and Tucker (1954) but they are 
uncommon. Acute primidone poisoning in a child has been reported by Morley and Wynne 
(1957), the child having swallowed at least fifty tablets. An interesting feature of this case 
was the appearance of crystalluria and recovery of consciousness was accompanied by 
temporary ataxia. 

The diones.—The strange symptom of visual “‘glistering’’, was first described by Lennox 
in 1947, affecting about 2% of epileptics treated with troxidone (Tridione). This seems to be 
peculiar to troxidone and when troublesome may be relieved immediately by changing to 
another dione. It is exceptionally rare in children under the age of 6, perhaps because of 
their inability to describe the symptom. Another occasional complication is the appearance 
of acneiform papules over the forehead and face, and more rarely a generalized morbilliform 
eruption (Lennox, 1947). 

By far the most important drawback to the use of the diones is their effect on the bone- 
marrow. Two distinct forms of blood dyscrasia occur. The first, which is not uncommon, 
consists of a slow downward drift of the neutrophil count, sometimes associated with a mild 
increase in the total eosinophils and lymphocytes (Davis and Lennox, 1947; Greaves, 1946; 
Briggs and Emery, 1949). This, provided it is detected in time by serial blood counts, is 
not dangerous and the normal white cell count is restored when diones are withdrawn. The 
second, which fortunately is rare and which I have not yet seen, is the sudden development 
of an aplastic anemia with a rapid diminution of the circulating red cells, polymorphonuclear 
white cells and platelets (Harrison et al., 1946; Mackay and Gottstein, 1946; Braithwaite, 
1948; Forster et al., 1949). I believe that all the recorded cases of aplastic anemia have 
died of secondary infection and multiple hemorrhages, together with one example of ex- 
foliative dermatitis, and energetic therapy with hematinics, transfusion, antibiotics and 
the withdrawal of diones seems to be of no avail. Moreover, the condition develops too 
rapidly for serial blood counts to be of any value. Although only a few examples of this 
kind have been reported the hopeless prognosis has naturally served as a deterrent to those 
who would otherwise use the diones. However, I feel that in view of the large number of 
patients who have taken diones without ill-effect the dangers have perhaps been over- 
emphasized. Often patients with petit mal may be treated with other drugs such as Diamox 
or amphetamine with a measure of success, and other mild cases frequently require no tre:t- 
ment at all, but when fits interfere with the education of a child or later with employmen: it 
may be essential to effect control with one of the dione group. 

Some authorities (Lennox, 1945; Whitty, 1949; Symonds, 1950) have indicated that ic 
suppression of petit mal with diones may provoke major seizures. My registrar has recen’'y 
made a survey of 70 epileptics in whom EEG showed a rhythmic, bisynchronous, 3 | 
second, spike-and-wave abnormality. In over half of these, classical petit mal was associa 
with some other seizure pattern. These latter may either precede in time the onset of p 
mal or alternatively follow after varying intervals and there would seem to be no statist 
evidence for the belief that diones are responsible for the major fits that so often occur. 


Conclusions.—Bromides should no longer play any part in the treatment of the epileps 
being the least effective of all anti-convulsants and carrying a high toxicity rate, with let 
possibilities. The barbiturates are the least toxic of all anti-convulsant drugs and are : 
the first choice in the treatment of major, temporal lobe and other focal seizures. 17 
hydantoins and primidone, alone or in combination, may succeed when the barbiturates h: 
failed but they produce toxic reactions, though these are usually not serious if recogniz 
early. The diones are perhaps the most valuable drugs in the treatment of petit mal b 
their toxic complications are serious and sometimes fatal and their use should probably 
restricted to those patients having large numbers of minor attacks daily. Finally, it wou 
seem that hematological changes of major or minor import are probably much common 
than has yet been suspected when using any of the modern anti-convulsants. 
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Dr. David Stafford-Clark (York Clinic, Guy’s Hospital): 

Bromides.—In psychiatric practice most of the indications for which bromide is given— 
and these include states of acute grief and agitation on the one hand, and chronic disturbances 
of sleep rhythm on the other—are likely to be made worse rather than better, if the administra- 


tion of this drug is continued for any length of time. 


This is particularly true when it is 


given to old people; and I would endorse a categorical veto on the exhibition of bromide to 
anyone over the age of 60, for any purpose whatever. 


At 


the Maudsley Hospital we used to make serum bromide estimations as a routine on 


all patients admitted to the hospital, regarding a level above 200 mg. % as potentially toxic. 
Certainly, concentrations at and above this level can produce a state of confused drowsy 
irritability by day and disturbed paranoid and hallucinatory alarm and apprehension at 


night 
admi 


in just those old people whose early senile dementing changes may have led to the 


\istration of what was believed to be a safe and mild sedative over a period of several 


weeks. 
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‘nobarbitone. 


hiturates.—Another stand-by whose use in psychiatry threatens to be equally abused 
My own view is that there are only two really justifiable indications 
enobarbitone in psychiatric practice; the symptomatic alleviation of anxiety by small 
regularly spaced; and the selected exhibition of a single 1 grain dose at 9 p.m. every 
1g for a month, as a trial therapeutic measure in the control of migraine, when this is 
to persistent emotional or environmental tension. It is only fair to add that this latter 
tion is borrowed from what was standard practice at the National Hospital, Queen’s 
e, when I was a registrar there. 

other occasions on which phenobarbitone is apt to be prescribed would probably be 
met by an exhibition of other drugs. In particular, phenobarbitone should be rigor- 
avoided in all cases where there is an element of depression, since it undoubtedly tends 
ike depression worse, and can occasionally exacerbate it to the point of suicidal 
ity. The dosage in anxiety states should not exceed } grain t.d.s., and if phenobarbitone 
5 modest quantity is not sufficient to control symptoms, other drugs such as Sodium 
al or Equanil should supplement or replace it. The practice of prescribing doses of 


n t.d.s. or even | grain b.d. in psychiatric conditions is in my view obsolete and essentially 


fitable. 
ick-acting barbiturates are of course extremely useful in psychiatric practice, and are 
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also reasonably safe, provided that they are not prescribed in undue bulk. Their chief 
toxic effects include: 


(1) The risk of addiction, never to be overlooked, since addiction to barbiturate is | now 
probably the most common form of dependence on drugs in Western civilization. 


(2) The additive effect when barbiturates are taken at the same time as alcohol: th:s has 
been suggested as a potentiating or synergistic effect, and has on occasion proved fatal when 
the dosage of barbiturate has not exceeded 9 grains of Sodium Amytal, and of alcoho’. two 
large gins. 

(3) Disturbance of glucose metabolism, both in the direction of hypo-and hyper-glyci:mia, 
with a concomitant disturbance of vitamin B metabolism; both of which can be corrected 
by giving large doses of vitamin B when any barbiturates are prescribed for any length of 
time. 


Amphetamine derivatives.—The wide use of Benzedrine, Dexedrine, and other amphetainine 
derivatives has made most of us familiar with the common clinical toxic effects which these 
very useful preparations can produce. They include anorexia of pathological degree, a 
tendency to hypertension, and once again the risk of addiction. This latter is perhaps less 
well recognized than the corresponding risk with barbiturates, but may not be much less 
common. One patient who was taking between 500-700 mg. of Dexedrine every day 
developed this addiction after being successfully weaned from alcohol, to which he had 
formerly been addicted, and put on to Dexedrine by his family doctor. Curiously enough, 
the only untoward symptom which this colossal dependence seemed to produce was a 
spontaneous tendency to fall asleep if he was without the drug for more than an hour or two. 

However, there are other and far more ominous toxic effects which may be observed from 
time to time. Acute confusion and disorientation can occur when large doses of Dexedrine 
are combined with alcohol in purely social proportions; and Dr. P. H. Connell (1955) of the 
Maudsley Hospital has made some extremely interesting observations on acute psychotic 
episodes arising in the course of Dexedrine addiction and overdosage. Our own experience 
of toxic psychoses of this kind at Guy’s has included 3 cases of acute paranoid delusions and 
hallucinations, with a marked strain of outright terror, and a constant urge on the part of the 
patient to escape from the delusional and hallucinatory pursuers. It is of some interest that 
2 of these 3 cases were doctors’ wives, and the third was a nursing sister. Psychotic 
reactions of this kind tend to settle down very rapidly once the drug is completely withdrawn, 
but produce sufficient disturbance during the withdrawal phase to require expert supervision, 
preferably in hospital. 


The tranquillizers—The number and complexity of drugs recently put on the market with 
the general object of producing varying degrees of subjective calmness, tranquillity, and 
detachment from sources of emotional stress, whether endogenous or exogenous, but without 
producing drowsiness or sedation in normal dosage, is legion. We have tried most of them 
in my Department, and while it would be invidious to mention those which appear to have 
no beneficial action whatever, and to produce in fact nothing but toxic side-effects, it may be 
helpful to mention some of the more generally useful preparations, whose toxic effects are 
usually avoidable provided effective supervision is maintained over dosage. These inclu:le: 


(1) Largactil (chlorpromazine), Notensil (acetyl promazine), Sparine (promazine)~ all 
phenothiazine derivatives. 


(2) Rauwolfia, and associated alkaloids, including reserpine and Rauwolfia serpentina. 
(3) Equanil (meprobamate) a propanol derivative. 
(4) Frenquel and Meratran, two useful benzhydrol derivatives. 


The first group of drugs are well known for their proven tranquillizing effects, particu! «ly 
in states of excitement following withdrawal of other drugs; their clinical toxic effects inc! .de 
drowsiness, tachycardia and postural hypotension in moderate excess, with jaundice nd 
Parkinsonism as more serious signs of overdosage or sensitivity. Less well-known comp’ °a- 
tions can include an induced hypersensitivity to ultraviolet light, making sunbat! ng 
potentially dangerous in patients saturated with these drugs, and a lowering of the leve! of 
vitamins B and C in the serum. This latter complication, like that attendant on barbitu’ te 
administration, can be prevented by concomitant administration of adequate vita: 'n 
supplements. 

The toxic effects of the rauwolfia derivatives also include jaundice and Parkinsonism, ©¢ 
latter appearing relatively early; but the single most important clinical disadvantage is t :t 
drugs of this group are extremely depressing, and have certainly precipitated suicide 1 
already depressed patients on more than one occasion. This complication can only 
effectively avoided by careful selection of patients in the first instance, constant supervis 
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of response, and occasional concurrent administration of Ritalin, a piperidine derivative 
with similar action to amphetamine preparations, but without their hypertensive effect. 

Equanil is singularly free from toxic effects, although the possibility of blood dyscrasias in 
sensitive patients has been raised. I have never seen any; and in my own experience this 
drug, properly used, is without disadvantages. 

Meratran has a similar effect to amphetamine compounds, but is certainly capable of 
increasing anxiety; it does not belong among the tranquillizers on its own account but is 
included because of its very close structural relationship with Frenquel. Frenquel is the 
gammia-isomer of Meratran and is of interest in being the first commercially available 
substance which can be used to block the hallucinatory effects of known hallucinogenic 
drugs, when given before their administration, or in some cases even when given afterwards. 
in the light of the theory put forward by Hoffer et al. (1954), the possibility that Frenquel 
might mitigate or control comparable symptoms of schizophrenia has held out hopes which 
remain as yet unfulfilled. No toxic effects have been reported from it. 


Hallucinogens.—These include such substances as mescaline, lysergic acid diethylamide 
(L.S.D.), cannabis indica, and adrenochrome, and have been used chiefly in the investigation 
of the temporary psychoses, which can be induced by their administration. Two of these, 
cannabis indica and L.S.D., are currently in use as therapeutic agents; cannabis indica in 
some work we are doing at Guy’s in the treatment of depersonalization, L.S.D. in some 
recent studies of the relief of chronic mental conditions at Powick Hospital. It is possible 
that all these drugs have in common a capacity to affect synaptic transmission throughout 
the central nervous system, but particularly in the cerebral cortex, and may produce their 
toxic effects by an extension of the physiological mechanism whereby adrenaline is presumed 
to produce changes in levels of awareness and interpretation of reality, by direct effect upon 
the brain. 
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Dr. Mi. Weatherall (Department of Pharmacology, London Hospital Medical College): 

I shall consider mainly some less well-known toxic effects of certain barbiturates, and the 
principal effects of the most recently introduced central depressants, the tranquillizers of 
various kinds. The relation between barbiturates and porphyria has often been put forward 
but never well supported, and it has been suggested that there is no connexion, or that 
barbiturates are capable of precipitating attacks in persons who were in any case porphyrics 
or that some cases of porphyria were a consequence of unusual sensitivity to barbiturates. 
Experiments in animals have generally yielded negative results, but recently Goldberg (1954) 
has hown that certain barbiturates are particularly potent in promoting the excretion of 
cop: »porphyrin and uroporphyrin in rabbits and that the chemical structure of the individual 
barb turate is important in this context. Activity is much greater in barbiturates containing 
an « lyl group, as in quinalbarbitone (Seconal) and allylisopropylbarbituric acid (Alurate), 
and .till greater when two allyl groups are present, as in allobarbitone (Dial). This observa- 
tion brings the effect into line with the porphyria which may be precipitated by the hypnotic 
Sed: rmid, also an allyl compound, but it does not lead to any correlation between activity 
on ie nervous system and porphyrin metabolism, because allylisopropylacetamide is as 
pote it as Sedormid and allobarbitone in disturbing porphyrin metabolism, but is devoid of 
hyp otic activity. The available evidence suggests that the excess porphyrin is produced 


in t! = liver and that the effect is in no way neurotoxic. 

A \other toxic effect, both of barbiturates and of most of the tranquillizers, is a drug 
rast. Skin eruptions of various kinds have been reported after chlorpromazine (Lehmann 
and Hanrahan, 1954; Lomas et al/., 1955), reserpine (Sariver-Foner, 1956), meprobamate 
(Sel ng, 1955; West and Fonseca, 1956), mephenesin (Wolf and Pinsky, 1954), and even 
ylpentynol (de Lamater, 1952). 


me The incidence of such rashes is usually between 2 and 
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3%, and they commonly appear at the beginning of medication. It seems important to 
note that they have also been observed after administration of placebo tablets, conte xing 
such a phermacologically innocent material as lactose. Thus Wolf and Pinsky (° 54) 
treated 31 patients with various kinds of anxiety state alternately with lactose and mephe: -sin: 
the trial was a properly conducted double-blind in that neither physician nor patient .new 
when the dummy was being given, and it yielded three toxic reactions including an angio- 
neurotic cedema and a skin rash, diagnosed as a characteristic dermatitis medicamentosa, both 
precipitated by the administration of lactose. The series is rather small, and more obs:rva- 
tions of this sort are most desirable, but it suggests that, particularly with the kind of patients 
to whom sedatives are commonly administered, caution is desirable in the interpretation of 
symptoms suggestive of a toxic origin. It does not, of course, mean that skin eruptions 
occurring after any of these drugs are never directly related to the drug administered, but 
it limits the value of estimates of the incidence of toxic effects, since they will be much affected 
by the kind of patient being treated. Just as the therapeutic value of a drug requires io be 
demonstrated by a blind therapeutic trial, unless the effect is very striking, so estimates of the 
incidence of toxic effects are liable to be misleading except when they are based on observa- 
tions properly controlled by the administration of dummy tablets to a sufficient proportion 
of the group being treated. 

All these reactions to barbiturates, however, make a very small contribution to the total 
loss of life caused by these drugs, which accounted for over 500 deaths in 1954 (Brooke, 1956) 
and perhaps ten times as many hospital admissions (Locket, 1956). Most of these deaths and 
intoxications were suicidal, but they were only possible because sufficient amounts of barbit- 
urate had been made available on prescription to these patients. It seems impossible to 
assess whether all or any of these deaths would have occurred by other means if barbiturates 
had not been available to the persons concerned, but it is reasonable to suppose that the ease 
of this method of suicide contributed to the incidence, and to regard less liberal prescribing 
as desirable. In some of these cases, ethyl alcohol has been regarded as a contributory agent, 
and the term potentiation commonly appears. It is convenient to distinguish between 
potentiation and simple addition or summation of the actions of two drugs. If the dose of 
One drug necessary to produce a given effect is A, and the corresponding dose of another is 
B, and if the effect can be produced by a total dosage less than A+ 4B, then potentiation has 
occurred; if the effect is just produced by 4A-+-4B, the drugs are additive, and if more than 
4A+-4B is required, the drugs are to some extent antagonizing each other. Alcohol, like 
barbiturates, depresses the respiratory centre and in acute poisoning by any of these drugs 
death occurs from respiratory failure. There is no evidence that the agents either potentiate 
or antagonize each other, and half a lethal dose of alcohol and half a lethal dose of barbiturate 
are together lethal (Ramsey and Haag, 1946). Reported cases of death occurring after 
ordinary therapeutic doses or not greatly excessive doses of a barbiturate have generally 
been accompanied by very high concentrations of alcohol in the blood (Fisher et al., 1948). 

As alternatives to the barbiturates for some purposes there are the so-called tranquill:zers 
of various kinds. Their appearance has coincided with much activity in studying the 
pharmacology and biochemistry of the central nervous system, and new facts are being dis- 
covered so rapidly that it is not easy to make a coherent picture about them. At present, 
the tranquillizers are a very unhomogeneous group of substances which differ in potency, 
and chemically, and pharmacologically. The most potent, and most complicated, are 
reserpine and chlorpromazine. Both, and particularly chlorpromazine, have a variety of 
dissimilar actions, mainly in the central nervous system. It is unusual for a drug to have 
fundamentally more than one or two actions, and this suggests that they act on some 
mechanism common to a variety of nervous pathways. 

In the peripheral nervous system the synapses are particularly susceptible to the effect: of 
drugs, and it is tempting to regard reserpine and chlorpromazine as drugs which mo..ify 
transmission at central synapses of some kind. There is not much convincing evid. :ce 
about the identity of central transmitters, but there are grounds for including acetylche -:.¢, 
noradrenaline, and 5-hydroxytryptamine among the possible agents, as all these substa: es 
have characteristic localizations in the brain and show some fluctuations in concentra on 
in relation to different physiological states. 5-hydroxytryptamine is particularly interes ‘ng 
because most of the hallucinogenic drugs, such as lysergic acid diethylamide, antagoniz. it, 
and reserpine liberates it from most of the sites in the body where it occurs. Some of he 
effects of reserpine may be due to the liberated 5-hydroxytryptamine, which can itself ct 
as a central depressant, or to impaired function of the cells which have been depleted; ut 
it is relevant that reserpine liberates other pharmacologically active bases from tissues as \\ |. 
In the same way it is possible that chlorpromazine, and indeed all the antihistamines » 5 
central depressant effects, act on synapses where, perhaps, noradrenaline is the transmit: g 
agent; but considerably more evidence is necessary than is at present available to jus 
such a hypothesis. From the point of view of toxic effects, the main dangers of ch °- 
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prom..zine lie outside the central nervous System, in causing jaundice and agranulocytosis, 
and tere is little explanation of the way in which these events occur. 

Of ‘he milder tranquillizers, meprobamate (Miltown, Equanil, Mepavlon) and mephenesin 
(Myanesin) act by depressing polysynaptic reflexes (Berger, 1954) perhaps in a manner like 
but opposite to the effect of strychnine. There is no reason to relate their action to any known 
chemical transmitter. They are characterized by a very wide margin of safety, and there are 
individual reports of doses up to 40 grams in twenty-four hours being tolerated; so it does 
not appear that they affect any particularly vital mechanism. 

Methylpentynol (Oblivon) is one of the higher alcohols, and its effects are much less 

specific and are closest to those of ethyl alcohol and the barbiturates. Probably it acts in 
the same way as ethyl alcohol, but it is more rapidly metabolized and small differences 
between it and ethanol in the rate at which the concentration rises and falls in different parts 
of the body may be responsible for the appearance of different symptoms. In view of its 
usually rapid inactivation it is curious that many of the toxic effects which have been described 
(May and Ebaugh, 1953; Marley and Chambers, 1956) have followed the intake of only 
moderately large doses (1-2 grams per day) for a few days. The symptoms are not very 
specific: Marley and Chambers describe nystagmus, diplopia, ptosis and muscular inco- 
ordination, and variation in mood, usually towards depression: the symptoms abate fairly 
rapidly on withdrawal of the drug. At the normal rate of inactivation, cumulation of 
methylpentynol would not be expected in these conditions, and estimations of its concentra- 
tion in the blood when these symptoms occur would be useful in understanding how they 
arise. 
The question arises as to whether harm may result from prolonged use of these drugs, 
particularly when they are self-administered. The matter has received considerable public 
attention because some of the tranquillizers have been, or are, freely available and are 
evidently being consumed somewhat indiscriminately. It is very difficult to decide what 
harm is accruing in this way. So far little direct physical damage has been reported, and 
the problem of control would be simpler if all the tranquillizers caused agranulocytosis as 
often as does amidopyrine: but the passage of time may bring more evidence of this sort. 
Some disturbances of behaviour have been reported, such as driving cars into buses, or 
motor cycles into walls or submitting to seduction by strangers (Pratap, 1956), but controlled 
studies are particularly lacking in these circumstances and it is very uncertain whether some 
of the events described would not have occurred without the intervention of a tranquillizer. 
On the face of the evidence behavioural disturbances are no worse than those produced by 
alcohol, and alcohol is almost certainly responsible for more road accidents than all the 
tranquillizers put together. And the possibility of dependence, habituation or addiction is 
an unassessed risk. Addiction has been reported, for instance, to meprobamate (Lemere, 
1955) but mostly in patients who were receiving treatment for previous addiction to alcohol. 
The risk of addiction depends on the drug and the patient: the milder the central depressant 
action of the drug, the more important is the personality of the patient, and drugs which have 
no more powerful action than one of producing tranquillity are likely to be addictable only 
toa limited section of the community. Whether these risks taken together are great enough 
to make more stringent control appropriate remains a somewhat debatable question, but 
there is a good deal to be said against any encouragement of their wider consumption. 
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BOOK REVIEWS 


Schizophrenia 1677. A Psychiatric Study of an Illustrated Autobiographical Record of 
Demoniacal Possession. Psychiatric Monograph Series No. 2. By Ida Macalpine, 
M.D., and Richard A. Hunter, M.D., M.R.C.P., D.P.M. (Pp. ix+ 197; illustrated. 
£6 10s. Limited edition.) London: William Dawson & Sons Ltd. 1956. 


Freud’s explanation of paranoia was in some measure forced upon him, in that it had to 
be reconciled with the theoretical system he had already built up. He was well aware of 
the disability resulting from his neurological training and lack of mental hospital experience; 
and explicitly commented upon this himself. It was thus with enthusiasm that he analysed, 
in 1911, the autobiography of Daniel Paul Schreber, a sufferer from paranoid schizophrenia 
who made a remission good enough to permit him to write his own memoirs with insight and 
undisturbed by thought disorder. In 1923 a second opportunity presented itself when the 
autobiography of Christoph Haizmann came to his notice. Haizmann was a destitute 
painter who sold his soul to the Devil in the seventeenth century, and was clearly suffering 
from paranoid schizophrenia at the time of the sale. In addition to the patient’s diary, we 
have nine paintings, and the statements of priests who observed his illness. 

For a long time the Schreber memoirs were unavailable and in 1955 Macalpine and Hunter 
translated and published them. They have now, in the book under review, presented the 
full Haizmann manuscript which was written partly in Latin and partly in German, together 
with a translation and reproductions of Haizmann’s paintings. The importance of these 
two very considerable achievements lies, as the authors stress, in the fact that Freud’s theory 
of the paranoid states stems from his study of these memoirs. The theory has never been 
seriously challenged, partly because the Schreber analysis acquired too soon the immunity 
from criticism which belongs to a classic. 

The authors have given in the book a fair and very readable summary of Freud’s work— 
his investigation into the unconscious and the subsequent elaboration of a theoretical super- 
structure. With all the evidence before them, they have attempted to look through Freud’s 
eyes and to demonstrate that the evidence in these memoirs did not justify the interpretation 
placed upon them. In this they have in your reviewer’s opinion succeeded completely. 
Their views are summarized when they point out that the main objection to the CEdipus 
theory is that there is no indication in the memoirs that Haizmann was homosexual, and 
there is no mention at all of his father! 


Chronic Illness in the United States. VolumelIl. Care of the Long-Term Patient. Prepared 
under the auspices of the Commission on Chronic Illness. (Pp. xiv-+-606. 68s.) Cam- 
bridge, Mass.: Harvard U.P. (for Commonwealth Fund). London: Oxford University 
Press. 1956. 

A Commission on Chronic Illness was set up by the American Hospital Association, 
American Medical Association, American Public Health Association and the American 
Wel!are Association to review all the problems relevant to chronic illness, and to advise on 
the means of integrating efforts to achieve their prevention and minimize disability. This 
book is the report of the Commission. 

Te first chapter deals with the patients and points out that “every long-term patient has 
one major need: to be looked upon as an individual, whole person”. This unexceptional, 
if s) mewhat platitudinous statement is followed up by the recording and analysis of a large 
amount of relevant information. The broad issues in the care of long-term patients whether 
in tieir homes, those of others or in institutions or nursing homes, are supplemented by 
detiled enquiry into, for instance, the dental care of these patients, or the effect of poor 
hovsing on their condition. Anong the many interesting facts which emerge is the economic 
asp ct of rehabilitation and the very great saving in cost which results from it. 

Tne Commission conclude that most long-term patients are best cared for in their own 
hor es, and this no one would dispute. 
appears, however, that there are in the United States, as in this country, deficiencies in 
the various services which are required if this is to be done satisfactorily. In fact, through- 
out the whole report there is a clear parallel between our difficulties and theirs, and thus 
as idy of this book will repay those interested in the most pressing problem of the care of 
the -hronic sick. 
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The Social Problem of Mental Deficiency. By N. O’Connor, M.A., Ph.D., and J. Tizard. 
M.A., B.Litt., Ph.D. (Pp. viii+-182; illustrated with a number of diagrams. 30s, 
London and New York: Pergamon Press. 1956. 


This book is inspiring in its optimism about mental defectives who only too frequen ‘y are 
regarded as beyond human aid. The authors have set out the experiments which ; uided 
them in formulating successful principles of training and the book should be read y all 
those responsible for the care and after-care of mental defectives. They have criticized many 
legends about defectives which tend to be perpetuated in successive editions of textbooks, 

Thus, while half the adults certified as being feebleminded in Greater London have iatelli- 
gence quotients of more than 70, the authors point out that their social incompetence derives 
from deficiencies amenable to training—occupational ineptitude, illiteracy, and bad behaviour, 
Neurotic traits in defectives have been found to be treatable and to improve with increasing 
years. The great majority of educationally subnormal school leavers can take their places 
with other adolescents at the work bench and at the counter, and large numbers of imbeciles 
can work in sheltered workshops. Finally, the authors note, the correlation between defect 
and delinquency has been over-exaggerated. 

Some very useful criticisms are made of the type of training in mental deficiency colonies. 
Too much training is devoted to the filling in of time without consideration of the usefulness of 
the work done; and too much use is made of obsolete equipment. Defectives, like the rest 
of us, need incentives to work, and in particular they should be paid, and learn to use money. 
Much closer contact with industry is required. The whole question of the comprehensive 
colony as opposed to specialization on the London principle is considered. The authors 
state the arguments for and against the comprehensive colony. Many will not agree with their 
conclusions and indeed your reviewer does not, but the discussion is most interesting. This 
admirable book ends with a plea for further research, more extensive community services, 
and a revision of the law. 


The Practice of Medicine. Edited by Jonathan Campbell Meakins, C.B.E., M.D., LL.D., 
D.Sc. 6th edition. (Pp. 1916; illustrated. £6.) London: Henry Kimpton. St. 
Louis, U.S.A.: The C.V. Mosby Co. 1956. 


This edition of Meakins’ textbook of “‘The Practice of Medicine” has now over 80 con- 
tributors and the Editor has delegated responsibility to a number of associate editors who, 
in their turn, have invited specialists in their subjects to contribute to the various sections. 

The disadvantage of so many contributors (preponderantly American) to special sections 
is the risk of re-duplication. It is, however, true to say that the associate editors have 
succeeded in the main in producing an integrated and co-ordinated work. On the whole 
the anatomical, physiological, pathological, emotional and environmental factors have 
received due recognition throughout the text. There is an excellent chapter under “The 
Allergic States” on the systemic collagen diseases, and one feels that polyarteritis nodosa 
would be better placed in this section than under “‘Diseases of the Blood Vessels’. The 
section on chemotherapy is good. It seems a pity, however, that Aureomycin and Terra- 
mycin, for example, should not be given under their pharmacopeeial names. 

The sections on diseases of the respiratory and cardiovascular systems are on the whole 
comprehensive but the significance of the pneumoconioses merits more space than is accorded 
to it in this section. By way of contrast one is pleased to note the attention accorde:! to 
“the psychosomatic aspects of medicine”’ in a special section. 

The limited but useful number of references at the end of each section is to be commen: !ed. 

The illustrations throughout the book are excellent and the book is beautifully produced. 
It can be strongly recommended to the student of medicine. 


Medical Guide to Vocations. By René Biot, M.D., and Pierre Galimard, M.D. Trans! ted 
and adapted by Robert P. Odenwald, M.D. (Pp. xx+303; 18s.) London: Burr. & 
Oates. 1955. 


The word “Vocations” in this title is used in the strict sense of the “‘call’’ to the relig’ »us 
life. The authors tabulate the principal hereditary factors and temperamental constitut: »ns 
which are medical contra-indications to admission to the seminary or the novitiate. Paran ‘ia, 
hypochondriasis, hysteria, cyclothymia and schizoid and emotional reactions are descri\ °d, 
and the difficulties in practising chastity are very fully considered. In the second } If, 
devoted to the “Years of Formation”, such problems as asceticism, hygiene, dispensat »n 
from vows and obligations, and readaptation to lay life for those who have to be rejec d, 
are sympathetically discussed. There is a good deal of repetition, but the book may 
recommended to any practitioner invited to assume the medical care of those intended >r 
the priesthood or conventual life. The translation is excellent. 
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Some Observations on the Effect of Fats on Blood Clotting 


By J. D. Bictimortia, Eunice Lockey and N. F. MACLAGAN 
Department of Chemical Pathology, Westminster Medical School, London 







Tue effect of lipids on blood coagulation has recently become of great interest in relation 
to the theories of the pathogenesis of coronary atheroma. The early observations of 
Macfarlane, Trevan and Attwood (1941) and Fullerton and Anastopulos (1949) that certain 
samples of lecithin were accelerators of blood clotting were followed up by Robinson and 
Poole (1956), who showed that chylomicra from rat chyle accelerated the clotting of rat 
plasma and that pure phosphatidyl ethanolamine (P.E.) showed a similar effect. The effect 
of the chylomicra was attributed to their P.E. content. 

The possible importance of dietary fat has also been recognized, but until recently little 
attention was paid to the nature of the fat in fatty foods, and the general impression existed 
that the total dietary fat was the most important figure for study. Thus many workers have 
reported the results of feeding fatty meals to human subjects and while Waldron, Beidelman 
and Duncan (1951), Fullerton, Davie and Anastopulos (1953), O’Brien (1956), Hall (1956) 
and Buzina and Keys (1956) have produced shortening of clotting times in this way, others 
have failed to recognize these changes either with certain techniques or after feeding certain 
fats (Tulloch, Overman and Wright, 1951; Manning and Walford, 1954). In our own work 
butter gave positive and margarine gave negative results (Maclagan and Billimoria, 1956). 
We feel that at least some of these discrepancies may depend on minor but important points 
of technique considered in the first section of this paper, and also upon the nature of the fats 


fed. 






















METHODS 
Russell viper venom (Stypven) clotting times.—This is a particularly convenient technique 
to use since the Stypven is fat free and can be made to give very reproducible clotting times 
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gle plasma specimens. However, a number of factors influence the results significantly, 
is the initial treatment of blood, the ionic strength, the concentrations of calcium and 
n, the presence of phenol in the solvent supplied by the makers, and the order of 
ion of the reagents. We have made a special study of the influence of these factors on 
‘nsitivity of the system to added fat. It was established that optimum conditions include 


‘se of platelet-poor plasma under isotonic conditions, the venom and M/30 CaCl, 


ion being added simultaneously as a mixture. The presence of phenol was undesirable 
produced a considerable shortening of the clotting times which was greater for fasting 
for lipemic plasma. Similar effects were produced by a delay between the addition of 
n and CaCl,, which therefore also reduced the effects of added fat. This difference 
»en the delayed and instantaneous times suggests that venom interacts with some plasma 
onent before the addition of calcium. The use of platelet-poor plasma was not so 
tial as, contrary to the previous suggestions in the literature, we obtained good reduction 
»tting times by the addition of fat to platelet-rich plasma. The former is, however, 
rable as it is more stable and the results obtained with it are more reproducible. 

calcification methods.—Experiments with snake venom have the disadvantage of 
ducing a non-physiological thromboplastin so that we felt the need for other techniques 
1ave found that the recalcification of plasma and of whole blood can be used to demon- 
: the effect of an active fat. Here again it is important to use the optimum calcium 


sntrations and to maintain isotonic conditions. 
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The three techniques finally adopted were as follows: 


Reagents.— 
(1) Venom-CaCl, 
One ampoule of Stypven (0-5 mg.) dissolved in 5 ml. 0-1 M NaCl, 5 ml. M/3¢ Cac), 
added. j 


(2) “‘Normal”’ saline (0-9% NaCl). 


(3) CaCl,—saline (a) 1 vol. M/30 CaCl... 
1 vol. 0:2 M NaCl. 

(b) 1 vol. M/15 CaCl. 

1 vol. 0-1 M NaCl. 


Procedure.—Blood is collected in a nylon syringe with siliconed needle into 1/9 vol. of 
3-8°% sodium citrate and centrifuged at 4,000 r.p.m. (2,900 g) for ten minutes. Plasma 
is stored in individual silicone tubes. Clotting is carried out in glass tubes at 37° C. 


Venom Plasma Whole blood (citrated) 


ml. plasma 0-1 ml. plasma 0:2 ml. blood 
ml. saline (2) 0-1 ml. saline (2) 0-1 ml. saline (2) 
m 0:2 m 


1 
1 
1. venom-CaC]l, 2 ml. CaCl,/saline (3a) 0-1 ml. CaCl,/saline (35) 


0: 
0- 
0- 


1 
1 
2 
With these techniques normal fasting plasma gives the following approximate values: 


Stypven time... a .. 30 to 35 seconds 
Plasma recalcification .. .. 3to 4 minutes 
Whole blood recalcification .. 2to 3 minutes 


In Vitro TEsts 


The effects of a number of foodstuffs on blood clotting have been studied in vitro by those 
three techniques. As previously reported, only those foods containing milk fat gave 
strongly positive results, other fatty foods being relatively inactive. Two fatty foods, butter 
and margarine, were studied in some detail. It was shown with the venom technique that 
at optimum concentrations butter caused an 80% shortening of clotting time as compared 
with only 18% by margarine. Similar effects were obtained in the recalcification of plasma 
and of whole blood, although the percentage changes in clotting times were somewhat smaller. 
At very high concentrations of fat the acceleration of clotting was somewhat diminished 
particularly in the recalcification technique; this inhibition is provisionally attributed to 
mechanical interference of excess fat but is being further studied. 

With the venom procedure, 10 mg. of butter per system gave a maximum shortening effect, 
with clotting times of 6-8 seconds. The unit of clotting activity is defined as the amount of 
food required to produce the same effect as that produced by 10 mg. butter, hence butter 
contains 100 units/gram. On this basis arbitrary units have been assigned to other foods 
(Maclagan and Billimoria, 1956). With less active foods, which fail to produce clotting 
times as low as 8 seconds, the units are calculated from a butter dilution curve so that, for 
example, margarine contains about | unit per gram. 


PREPARATION OF ACTIVE PRINCIPLE FROM BUTTER 


In the course of work on the isolation of the active principle from butter, during which 
all procedures were followed by an estimation of clotting activity as indicated above, :' was 
found that the activity was attached to protein, and hence on centrifuging warm butt: r the 
inactive neutral fats could be easily removed. This enabled us’to work with quantit.s of 
50-100 Ib. of butter at a time. The active lipoprotein was broken down with hot acetor and 
the activity transferred with dry chloroform on to a silicic acid column. Graded elutior with 
methanol in chloroform yielded the most active fraction at a concentration of 8% meth ‘nol. 

The phospholipid had an activity of 200 units per mg. representing a 2,000-fold conce »tra- 
tion of the original butter. It was also active in the thrombin generation and thrombop 
generation tests. The substance is much more active than a synthetic specimen < ° 
dimyristoyl-phosphatidyl-ethanolamine (kindly supplied by Dr. E. Baer, Universi: 
Toronto, Canada), which gave negligible shortening of venom time with fasting hi 1 
plasma. Our preparation, which is not identical with the P.E. tested by Robinson and 
(1956), had an N : P ratio of approximately unity but contained no free amino N. 
acid hydrolysis yielded galactose, ethanolamine and serine, and converted all the N t 
amino form, suggesting an N glycoside linkage. The chemical constitution is under fu 
investigation. 
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A fu'ler account of this work will be published elsewhere. We are much indebted to Dr. 
J.G. Humble, M.V.O., for advice and criticism. The work was supported by generous grants 
from tiie Endowment Funds of Westminster Hospital. 
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Dr. B. W. Lacey asked if colostrum fat had been tried as a source of clotting factor and if the action 
of the clotting factor was influenced by the level of cholesterol. 


Professor N. F. Maclagan in reply: We have not tried colostrum fat. So far as we know, the 
plasma cholesterol does not affect clotting systems directly. 


Staphylococcal Antibody in Osteomyelitis and Suppurative 
Arthritis 


By CHARLES H. LACK 
Institute of Orthopedics, Royal National Orthopedic Hospital, London 


SEROLOGICAL tests for the diagnosis of staphylococcal infection are of poor repute. 
Nevertheless recent experience has led me to the conviction that an examination of the blood 
for staphylococcal antibody should be carried out more frequently for the diagnosis of 
unexplained pyrexias and for bone and joint disease. 

Table I lists the commoner antigens of pathogenic staphylococci which have been character- 
ized; the percentages are approximations and are based on published figures. 


TABLE I.—DISTRIBUTION OF STAPHYLOCOCCAL ANTIGENS 
Antigen Produced by approx. 
oy 


Coagulase = i én 100 
Alpha-hemolysin 

Delta-hemolysin - - 
Panton-Valentine leucocidin .. 
Hyaluronidase .. 

Staphylokinase 


If coagulase is produced by all pathogenic strains then the titration of anti-coagulase would 
appear to be the obvious choice, but this is impracticable at present. There appear to be 
at least three antigenically-distinct coagulases, and we wait on the provision of purer coagu- 
lase preparations as well as on purer fibrinogen substrate. Alpha-hemolysin is the only 
staphylococcal antigen available as a standardized commercial preparation; its antibody is 
the one I have been measuring. Though delta-hemolysin and hyaluronidase have almost 
as universal a distribution as coagulase, they are poor antigens. Interest in the Panton- 
Valer tine leucocidin has recently been revived by Gladstone and van Heyningen (1957). 
lam .ot aware of any reports on anti-staphylokinase. 

Tc return to the measurement of anti-alpha-hemolysin, this is one of the simplest of 
sero. gical tests and can be performed by a technician in an hour and a half. The patient’s 
serur is inactivated by holding at 56° C. for 30 minutes. Dilutions of serum are made in 
0:5 rn. volumes of saline. To each dilution of serum is added one unit of standard toxin 
inO ml. of saline +0-1°% gelatin. The toxin is prepared from the Lyophilized Staphylo- 
coce | Alpha Hzmolysin of the Wellcome Research Laboratories. After 30 minutes 
stan: ing at room temperature, 0-1 ml. of a 10% suspension of fresh rabbit cells is added to 
all t bes, including two controls—one serum alone and one toxin alone. All tubes are 
incu ated for an hour and the end-point of inhibition by anti-toxin is determined by the tube 
shov ing 50° hemolysis. As one unit of toxin has been placed in each tube, the titre of 
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antihemolysin is the denominator of the dilution fraction. Most workers agree t!.at the 
majority of healthy people have titres of less than 2 units. 

Table II shows the distribution of antibody levels among patients at the Royal N ::tiona| 
Orthopedic Hospital; and Table III the totals of patients with raised titres expre sed a; 


TABLE II.—ANTI-ALPHA-HAMOLYSIN TITRES OF HOSPITAL PATIENTS 


Secondary staph. Presumed staph. No :taph. 

Osteomyelitis infection infection infe-tion 
Less than 2 units/ml. .. 33 
2-4 units/ml. a ee 21 
4-8 units/ml. te oe 10 
8-16 units/ml. .. bi 5 
16-32 units/ml. .. Pa 5 


Total 369 a ai 74 





TABLE III.—PERCENTAGE OF PATIENTS WITH TITRES OF 2 UNITS OR OVER 
OF ANTI-ALPHA-H4MOLYSIN 


o,s 
/ 
No staph. infection .. .. $7 
Staph. osteomyelitis and suppurative arthritis «+ wa 
Staph. infection elsewhere ; me -. woe 


percentages. It may be true that higher levels of antibody are encountered more frequently 
in patients with osteomyelitis, but in this series a patient with staphylococcal pyelonephritis 
had as high a titre as any patient with osteomyelitis, and the highest titre I have seen recorded 
(Bergquist, 1950) was that of a patient who developed staphylococcal empyema and whose 
titre rose from a pre-infection level of 1 unit to 440 units within a month. 

The fact that about 45% of patients known to have staphylococcal infection, whether 
osteomyelitis or otherwise, have titres of less than 2 units would seem at first to make this test 
of very little value. On the other hand, we have found that a high titre, and more especially 
a progressively rising titre, is of the greatest help on occasions, as in the following cases. 


Case I, a girl, and Case II, a boy, both aged 14. Each first complained of pain in the right side, 
the girl for eleven weeks and the boy for eight weeks. Both were diagnosed as having appendicitis, 
but appendicectomy did not cure the pain. In both cases the diagnosis was then changed to tubercu- 
losis of the spine on radiological grounds. The girl was put on a course of anti-tuberculosis therapy. 
Both were eventually transferred to our hospital. Fig. | shows our findings with respect to the girl. 
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On admission she was found to have 20 units of staphylococcal antibody and straight away was ‘iven 
penicillin. After three weeks this was changed to Aureomycin, which was continued for four \ °cks. 
By the time she was discharged her titre had fallen to 4 units. 
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The boy, who came to us twelve weeks after the onset of his pain and two weeks after his appendi- 
cectom'y, had a titre of 10 units on admission (Fig. 2), which continued to rise for a time, while 
receiving penicillin, and then came down to 2 units. His total leucocyte count was even lower than 
the girl's, being only 7,500 per c.mm. and the absence of leucocytosis made some clinicians doubt 
whether this could be a staphylococcal infection. 


Case 111.—Woman, aged 58, developed pain radiating down the back of her right leg following 
a fall in December 1954. In March 1955 there was a sudden exacerbation of pain and she was 
admitted with a diagnosis of chronic back strain. Her antibody titre on admission was found to be 
20 units, sedimentation rate 50, and leucocyte count 6,050 (Fig. 3). X-ray showed gross narrowing 


—— Ant.- staph titre 
—.— Total WBC per en mm 
—-— ESR 
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of the I.V. space 4/5 and erosion of the L.V.4 anteriorly. Her antibody titre fell steadily on penicillin 
until, at her discharge on October 18, it was 4 units and her sedimentation rate 27 mm. in one hour 
(Westergren). She was then free from pain and X-ray showed that her lumbar vertebre were fusing. 
A month later her antibody titre was 3 units, sedimentation rate 18 mm. and she was in excellent 
health. There was satisfactory consolidation of her lumbar vertebre with no deformity. 


Case IV—A woman of 49 developed bronchitis and pleurisy at the end of October 1954. She 
spent fifteen days in bed and was given sulphonamide tablets. She then developed pain in the 
middle of her back at the level of the tip of her scapula, particularly noticeable at night. X-ray 
showed a destructive lesion of D.11, with loss of disc space, and the patient was admitted with 
a provisional diagnosis of spinal tuberculosis. On admission her only abnormal sign was tenderness 
over .1 and 2, her temperature was normal and her white cell count was 17,800. Sedimentation 
rate 13 mm. in one hour (Westergren). Mantoux positive. Her anti-alpha-hemolysin titre was 4—5 
units. She was given penicillin and her titre fell to 3 units and her total white count to 8,000. She 
was discharged in good health. 


This serological test has been of value in correcting the diagnosis in a variety of disorders, 
the most common being an early spinal lesion that has been labelled tuberculous. It has 
also ziven a clue to the cause of the fever of several patients who have been treated with 
corti.one for rheumatoid arthritis or lupus erythematosus and who have subsequently 
deve'oped “‘silent” staphylococcal abscesses. In cases such as spinal disease, the results 
consquent on the use of this test have been highly gratifying—the patients have been cured 
muc’ sooner than they would have been had they remained on their anti-tuberculous regimen. 
But vhy do only half of the patients with staphylococcal infection show this response. Is 
it dus to lack of antigenic stimulus? By all accounts at least 80% of pathogenic strains of 
Stap ’. pyogenes produce alpha-hemolysin in vitro. Incapacity to produce antibody is not 
likel to be an explanation, as the giving of toxoid to low-titre patients with staphylococcal 
infec ion has always produced a rise in antibody. The walling-off of the antigen may explain 
low itres in chronic cases, and we have examples of rise in antibody following operative 
inter erence, but this does not account for low antibody levels in early and progressive 
infec ions. Duration of infection cannot explain the discrepancy. We have the record of 
apa. ent whose titre rose to 8 units within three weeks of the onset of osteomyelitis. From 
Tab! IV it may be seen that the time factor does not appear to be very important. 
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TABLE IV.—ANTI-ALPHA-HAMOLYSIN AND ANTI-LEUCOCIDIN TITRES OF PATIENTS WITH 
STAPHYLOCOCCAL OSTEOMYELITIS 
Case Duration Anti-alpha Anti-P.V.L. 

1 3 weeks 8 80 

2 1 month 10 200 

3 1 month 2 12 

2-4 100 

2 40 


6 weeks Not tested 
100 


Operation—3 
4 80 
7 months 16-20 100 
10-16 80 
7 months 8-10 16 
48 16 
2-4 24 
16 
24 
8 37 years 2 16-20 


u 10 years Operation— a 


I shall refer briefly to another antibody, anti-leucocidin (Anti-P.V.L.). The norma! level 
in serum seems to be up to 10 units. Gladstone has been measuring the anti-leucocidin 
titres in the sera of some of our patients and, so far, it appears that this may be a more 
sensitive indicator of staphylococcal infection in some cases. Table IV sets out for comparison 
the two levels in a few patients. In Cases III and IV the anti-leucocidin titre was a better 
guide, but in Case VI the anti-alpha-hemolysin titres were more helpful. At present it seems 
worth while to carry out both tests. 


I would like to thank Dr. Gladstone for allowing me to quote his findings. 
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Dr. E. S. Duthie said that numerous measurements made by him on the antibody level against 
staphylococcal coagulase in the sera of normal individuals showed a wide variation. Similar results 
were found in 1950 by Rammelkamp, Hezebicks and Dingle in America and for this reason it was 
unlikely that the level of antibody against coagulase would be of value in the diagnosis of staphylo- 
coccal infections. On the other hand he had found high anti-alpha-lysin levels similar to those given 
by Dr. Lack in staphylococcal bone infections. Since the level of anti-alpha-lysin was relatively 
constant in normal cases he felt sure that this was a most valuable test and it would be interes‘ ing if 
at the same time anti-leucocidin values could be measured. 


REFERENCE 
RAMMELKAMP, C. H., Hezesicks, M. M., and DiNGLeE, J. H. (1950) J. exp. Med., 91, 295. 


Dr. Herta Schwabacher said that she had found the estimation of anti-alpha-hemolysin to be of 
diagnostic value only when the focus of staphylococcal infection was in muscle or bone. She «sked 
whether Dr. Lack had ever found a significant titre of staphylococcal antibody in staphyloc»ccal 
skin infections? With the co-operation of Mr. H. F. Lunn, Casualty Officer, Peace Memorial Hospital, 
Watford, she had examined the sera in a small series of patients with furunculosis. On no occ :sion 


was antibody detected. These patients were given a course of staphylococcal toxoid and thei: sera 
when retested failed to show any rise in titre. 


Dr. Lack in his reply stated that he too had never observed staphylococcal antibody in infe 
of the skin, but had done so when these patients had received toxoid therapy. 


Dr. K. B. Rogers asked Dr. Lack whether his work would suggest that staphylococcal ant 
would help in the treatment of extremely ill, toxic, cases of acute osteomyelitis as in the last few 


two children with staphylococcal osteomyelitis had been lost, although the staphylococci from 
cases were fully sensitive to penicillin. 


Dr. Lack said that he had had no experience in the use of anti-toxin for the treatment « 
toxemia of acute osteomyelitis in children. 


Dr. B. W. Lacey said that the cases mentioned by Dr. Rogers would seem to be ideal fo: 
combined use of steroid and chemotherapy. 
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DISCUSSION ON CHRONIC RELAPSING PANCREATITIS 


Dr. Henry Doubilet (New York): 
Physiological Basis of Treatment of Pancreatitis 


rmail lev 

oath The anatomical and physiological conclusions, resulting from experience with 500 cases, 
be a more upon which the treatment of pancreatitis by sphincterotomy is based may be summarized 
omparison as follows: 

as a better Neither the gall-bladder, biliary tract nor pancreas can be considered in therapy as an 
nt it seems isolated organ subject to accidental disease. They form part of the biliary-pancreatic- 


duodenal system which functions physiologically as a unit for the production of digestive 
juices and for the digestion of food. Dysfunction or disease of any part of this system may 
affect the other organs or be the cause of their inflammation. 

A common passageway exists in all cases of recurrent pancreatitis. This means that 
when the sphincter of Oddi becomes spastic, a portion of the bile may be diverted into the 
pancreatic duct. This common passageway can be demonstrated to be present functionally 
in the living patient at operation, or post-operatively, by injecting a radiopaque solution into 
the biliary tract after deliberately producing spasm of the sphincter of Oddi by intraduodenal 
instillation of N/10 HCl. A typical cholangiogram is produced with visualization of the 


a pancreatic duct by reflux (Fig. 1). The common passageway can also be demonstrated by 
son it wes direct observation at operation or by reflux studies when a T-tube is present in the 


* staphylo- choledochus. 
hose given The key to the etiology of inflammatory disease of the biliary-pancreatic duct system 
relatively is the sphincter of Oddi. Increase 
eresiing if a in its tonus (or spasm) is produced 
primarily by frustrating emotional dis- 
turbances, exhaustion, or pain in other 
parts of the body (Fig. 2). 
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F 5. 1.—Operative cholangiogram demonstrat- Fic. 2.—Kymographic record of the 
ing ommon passageway. While the radiopaque tonus of the human sphincter of Oddi 
solu ion was being injected, spasm of the sphincter showing its reaction to pain and to 
of (‘ddi was produced by the injection of N/10 emotion. 
hy¢:- ochloric acid through a Rehfuss tube, whose 
met | tip was positioned against the papilla (black 
arr v). The consequent reflux resulted in visuali- 
zat: n of the whole duct of Wirsung (white arrow). 
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The entrance, under tension, of a concentrated solution of bile salts into the panci atic 
duct produces an acute inflammation varying in degree from mild cedema to fulmin.: ‘ing 
hemorrhagic necrotizing pancreatitis. It follows therefore that once pancreatit ; is 
established a normal gall-bladder with its great ability to concentrate bile becomes a lia’ ‘lity 
and should be removed. If the gall-bladder is diseased, pain due to obstruction prod iced 
by calculi in the gall-bladder, or in the common duct after their passage into the bi iary 


Fic. 3A and B.—Pancreatography is accomplished by inserting a plastic tube into the duct of 
Wirsung following sphincterotomy as illustrated in A. The tube (4) passes alongside the T-tube (a) 
through the cut sphincter of Oddi and up the pancreatic duct. Bile and pancreatic juice are collected 
separately. After four days the T-tube is tied and the polyvinyl tube inserted into it by means of a 
needle (insert B), allowing pancreatic juice to circulate back into the duodenum. Fig. 3B shows 
a typical pancreatogram; the plastic tube is shown passing down the common duct, making it circle 
in the duodenum (2 arrows), and passing up the duct of Wirsung. The accessory duct (one arrow) 
is also visualized. The radiopaque solution is contained by the ducts and does not seep into the 
acinar: issue. 


Fic. 4.—Resolution of inflammation of pancreas. An operative pancreatogram (A), demonstra 
the whole pancreas due to the presence of acute inflammation and cedema. The permeability of 
duct epithelium allowed the radiopaque solution to permeate the acinar tissue. Two weeks la 
a pancreatographic study showed almost complete resolution of the acute process. Only a sn 
area near the tail (arrow) was partly opaque. 
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trac’ may produce reflex spasm of the sphincter of Oddi. Depending on the anatomical 
rela’ onship of the two duct systems, and on the relative variability of their pressures, bile 
may then enter the pancreas and produce a pancreatitis. 


Fic. 5.—Deliberate injection of the pancreas. An operative pancreatogram (A) showed the 
pancreatic duct. After waiting 10 minutes for the inflammatory response to the radiopaque solution 
to develop, more solution was injected. Due to the resulting permeability of the duct epithelium, 
the whole pancreas was outlined. This radiographic technique can be used in the search for a 
tumour of the pancreas. 


The maximum pressure of bile secretion by the liver is 300-400 ml. of water. The force 
of contraction of the gall-bladder is approximately 250 ml. The secretory pressure of the 
pancreas is also between 300 to 400 ml. However, although the liver secretes continuously, 
the pancreas secretes only in response to food so that there are periods when it is possible for 
bile to enter the pancreatic duct when the sphincter of Oddi is in spasm. Acute inflammation 
results in permeability of the duct epithelium so that pancreatic juice can be reabsorbed 
through the walls of the ducts into the tissues. This is exemplified in pancreatographic 
studies. A technique has been developed for intubation of the pancreatic duct (Fig. 3A). 
By such means not only can operative pancreatograms be made, but the subsequent course 
of inflammation can be followed by serial pancreatograms. Normally, in the absence of 
inflammation, the radiopaque solution is contained by the duct epithelium (Fig. 3B). In 
the presence of acute inflammation, the radiopaque solution permeates the epithelial wall 
and renders the whole pancreas opaque. With resolution of inflammation this opacity of 
the pancreatic tissue no longer occurs (Figs. 4A and B). The reverse can also be produced 
deliberately. The concentrated radiopaque solution tends to be irritating and, within 
a period of a few minutes, produces an inflammatory reaction. Injection of more radiopaque 
sol: tion 10 minutes later results in the whole pancreas becoming opaque (Figs. 5A and B). 
Hish pressure within the pancreatic duct system also leads to increased permeability of the 
duct wall. Sphincterotomy, by lowering the pancreatic intraductal pressure, will reverse 
the process and help in the resolution of the acute inflammation. 


“he pain in pancreatitis is due to two causes: (a) Distension of the bile and pancreatic 
dus behind a spastic sphincter. The spasm, and therefore the pain, may be intermittent 
or >ersistent. This pain is permanently abolished by sphincterotomy. (b) The acute 
che nical inflammation resulting from reflux of bile into the pancreatic duct involves the 
pat etal peritoneum and the retroperitoneal tissues. Sphincterotomy will prevent these 
pe: odic episodes of reflux of bile into the pancreatic duct and thus abolish the pain produced 
by 4e acute inflammation. 


1ere is no evidence that obstruction of the pancreatic duct plays a part in the origin of 
pa. creatitis. On the contrary, the pancreatic duct is usually dilated and even sacculated 
in -ases of long-standing pancreatitis as a result of prolonged spasm of the sphincter of 
ii (Fig. 6). The term “spasm” does not carry any connotation of obstruction. It 
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Fic. 6.—Dilatation of the bile and 
pancreatic ducts as a result of long- 
standing spasm of the sphincter of Oddi. 
This patient had a 20-year history of re- 
current attacks of severe pancreatitis. 
The gall-bladder was normal, and the 
common duct was clear of stones. An 
operative cholangiogram revealed a di- 
lated common duct (white arrow) and 
a sacculated enlarged pancreatic duct 
(black arrow). 
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Fic. 7.—Spread of activated exudate during 
attack of acute pancreatitis. Diagrammatic 
Sagittal section through the left nipple line 
shows (a) intraperitoneal spread through 
foramen of Winslow (curved arrow) and 
through the base of mesocolon (straight arrow), 
and (4) retroperitoneal spread around kidney, 
down to the sigmoid mesocolon, anteriorly 
between leaves of mesocolon, upwards to 
diaphragm and along aorta to the posterio: 
mediastinum. 


T.W. 4-26-54 


Fic. 8.—Examples of pseudocyst formation due to retroperitoneal spread of exudate and pancre: 
juice. Pancreatographic studies showed a large pseudocyst (A) beneath the left diaphragm with 
extension down to the sigmoid mesocolon (arrow), and (B) a huge pseudocyst in the poste 
mediastinum (arrow), extending to the 6th thoracic vertebra. Note (2 arrows) opacification 
the pancreas due to residual inflammation. These pseudocysts resolved completely after drain. - 
through the plastic tube inserted into the pancreatic duct through the sectioned sphincter. 
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mens that the bile and pancreatic juice flow into the duodenum against increased 
sistance. 


he pancreas is a retroperitoneal organ, so that rupture of any of the smaller ducts during 

a phase of necrosis will enable pancreatic juice to enter the retroperitoneal space. Increased 
intraductal pressure as a result of sphincter spasm will divert pancreatic juice into this 
ce and result in the rapid formation of pseudocysts (Fig. 7). The pancreatic juice may 
ssect downwards as far as the sigmoid mesocolon on the left, upwards towards the 
aphragm (Fig. 8a), and even into the posterior mediastinum along the aorta to form a 
udocyst in this thoracic space (Fig. 8B). Sphincterotomy will reduce the intraductal 
essure and lead to the disappearance of these pseudccysts (Figs. 9 A-D). If a pseudocyst 


> 

Fic. 9.—Resolution of a pseudocyst following sphincterotomy. This patient had a huge pseudo- 
t in the left upper quadrant. At operation, following aspiration of the cyst, a cholangiogram 
) through the cystic duct showed reflux up the pancreatic duct (arrow) and beginning filling of the 
» cudocyst (two arrows). Following sphincterotomy, a pancreatogram (B) was performed by 
ecting the duct of Wirsung. This filled the pseudocyst. Note visualization of the pancreatic 
sue (2 arrows). Resolution of the pseudocyst was followed through a small plastic tube left in 
» pseudocyst. Note (c) that the cyst had shrunk about two-thirds in two weeks, and after three 
eks (D) only a small residual space (arrow) was left. The solution passed down the pancreatic 
ct into the duodenum and refluxed back into the stomach (2 arrows). 


A. 4 et om eo RO 


drained, a cutaneous pancreatic fistula may form by way of the retroperitoneal space, 
d may persist for months and years, due to spasm of the sphincter. Sphincterotomy, 
ain, by reducing the intraductal pressure, will result in rapid closure of such a fistula. 
ue acute cysts of the head will also disappear following sphincterotomy. Untreated, 
t ese cysts may become chronic and lose their connexion with the duct system. Cysto- 
unostomy is required in such cases. 
The treatment of cysts and fistulas of the pancreas by sphincterotomy requires the presence 
an unobstructed pancreatic duct. It is therefore mandatory that an operative pancreato- 
am be performed in all such cases. In the presence of partial obstruction by stone or 
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Or 2-/-54. 


Fic. 10.—Partial obstruction of pancreatic duct by calculi. This patient had calcification (arrow) 
in the head of the pancreas (A). An operative pancreatogram (B) following sphincterotomy revealed 
enormous dilatation of the duct (arrow) distal to the partial obstruction. The head of the pancre:s 
was incised, the stones removed, the incision closed, and the duct of Wirsung drained by the indwelling 
tube. Post-operative serial pancreatograms showed (c) beginning resolution of the cavity (arrow) 
which held the stones, and finally (D) reformation of the duct and marked reduction in its diameter. 


















Fic. 11.—Function of the duodenal wall following sphincterotomy. When sphincterotomy 
properly performed the intact duodenal musculature prevents duodenal reflux by its pinch-co< 
action. A post-operative cholangiogram (A) shows the sphincter lying wide open (arrov 
Following administration of morphine (B), the increased tonus of the circular muscle of t 
duodenal wall compresses the terminal part of the common duct (arrow) and acts as a one-way val\ 
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ture, either the obstruction is removed (Fig. 10 A-D) or if that is impossible a caudal 
creatico-jejunostomy is performed. 


he disease process in pancreatitis is primarily that of recurrent attacks of acute inflam- 
tion, which may or may not produce areas of necrosis followed by replacement fibrosis. 
ollows that chronic pancreatitis is not a primary disease, but is one of the possible 
aplications of recurrent acute attacks. If necrosis does not occur, the inflammatory 
cedema resolves and evidence of inflammation in the gland disappears. 


fhe technique of sphincterotomy exploits the anatomical relationship of the sphincter 
of Oddi to the duodenal wall. Section of the sphincter for a distance of only 8-10 mm. 
does not interfere with the function of the duodenal wall as a one-way valve or pinch-cock. 
Afier a properly performed sphincterotomy, duodenal reflux does not occur (Fig. 11). 
The sphincter always heals in a position of retraction. 


rhe regenerative power of the pancreas is as great as that of the liver. Our observations 
indicate that with reduction in intraductal pressure and cessation of recurrent acute attacks 
following sphincterotomy, the pancreas often regenerates. This has been demonstrated 
by serial secretin tests (Table I), and in several cases by histological evidence (Fig. 12). 


, Sih ear b: Se x wi ae d 
Rk Mee Ecce K 
2 it cs Se 
Fic. 12.—Regeneration of the pancreas following sphincterotomy. Biopsy taken at operation 
(A) showed infiltration, fibrosis and marked destruction of the acinar tissue. At autopsy four years 


later in the same patient, who died from another cause. histological section (B) shows almost com- 
plete regeneration of acinar tissue. 


TABLE I.—REGENERATION OF PANCREAS AFTER’ SPHINCTEROTOMY (June 15, 
1950) AS SHOWN BY THE SECRETIN TEST 


Total Total Total 
volume, bicarbonate amylase, 
Date Cx. c.c., N/10 Lagerlof units 
14/6/50 és na 48 110 
22/9/50 on « 2 42 153 
26/9/53 “ a. Se 80 246 
27/2/57 ba < ae 125 1,230 


Ince the pancreas has become injured as a result of reflux of bile into the pancreatic 
st, it becomes susceptible to the noxious action of fat and alcohol. Intake of these 
. ostances will often produce a severe attack which cannot be prevented by sphincterotomy 
any other operative procedure such as vagotomy, choledocho-jejunostomy, or pancreatico- 
inostomy. The mechanism of action of these substances is unknown, but it appears to 
due to sensitivity of an injured pancreas to their metabolic products. However, once 
pancreas regenerates, as evidenced by secretin tests, it no longer reacts to alcohol and 
imbibition. It therefore follows that sphincterotomy is but the first step in the treatment 
recurrent pancreatitis. The patient must be kept on an alcohol-free and low-fat diet for 
eriod of six to eighteen months, or until the pancreas regenerates, before cure of the 
ease can be considered successful. 
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Mr. Rodney Smith: 


This disorder is, for some reason, a good deal less common in this country than in he 
United States, and I do not myself believe that the difference is accounted for solely »y 
errors in diagnosis. It is a disease which can cause much disability due to incapacitat ng 
pain and not infrequently endangers life. 

Rational therapy can only spring from a study of the ztiology and evidence stron ly 
supports Dr. Doubilet’s contention that reflux from the common bile duct throug! a 
common channel into the pancreatic duct is very often the cause of the recurrent acute 
attacks (see p. 630). If this reflux can be stopped, cure will result. 

[Slides of biliary reflux were shown and a cine-film demonstrating the mechanism of the nor:nal 
sphincteric apparatus at the lower end of the common bile duct and reflux occurring in chronic 
relapsing pancreatitis.] 

In emphasizing the importance of biliary reflux, I am aware that there are certain apparent 
discrepancies which need explanation. The acute episodes occurring in relapsing pancreatitis 
are precisely similar to isolated instances of acute pancreatitis. Yet undoubtedly there are 
many causes of acute pancreatitis other than biliary reflux, and acute pancreatitis can 
occur in patients who have no true ampulla of Vater, the common channel necessary if 
reflux is to occur. Also a post-operative cholangiogram after choledochotomy for stone 
may show the contrast medium refluxing up the lower centimetre of the main pancreatic 
duct of a perfectly normal pancreas proving that reflux can occur without causing 
pancreatitis. An explanation is that while a normal pancreas may well be able to withstand 
minor reflux of bile, an attack of acute pancreatitis of any severity leaves a gland which is 
far from normal. One function of a normal pancreatic duct epithelium is to resist 
penetration by pancreatic ferments and after severe ductal damage during an attack of 
acute pancreatitis healing may take place with a lining incapable of resisting penetration. 
That some such change in permeability does in fact take place is shown by Dr. Doubilet’s 
work on pancreatography, for contrast medium injected up the duct of an inflamed pancreas 
does not stay in the duct system but diffuses out and renders the whole gland opaque. 

I suggest that it is the combination of two factors which causes relapsing pancreatitis; 
damage to the duct lining and biliary reflux, the latter ensuring that the ferments in the 
damaged pancreas are activated. The pancreas remains vulnerable and whenever further 
reflux of bile occurs a further attack of acute pancreatitis is likely to occur. 

It is therefore logical to treat relapsing pancreatitis by trying to eliminate biliary reflux. 
The simplest method of achieving this is by the operation of sphincterotomy which, properly 
done, lays open the common channel so that the common bile duct and main pancreatic 
duct empty independently into the duodenum. In the majority of cases, therefore, where 
surgery is indicated for chronic relapsing pancreatitis, the first line of attack is sphincter- 
otomy, which carries a low risk to life and offers an excellent chance of cure. It does not, 
however, cure every case of chronic pancreatitis and I should like to refer to several other 
procedures which have their place in surgical therapy. 


~ 


a 


Biliary diversion.—Reflux of bile up the pancreatic duct can be most effectively eliminated 
by dividing the common bile duct and reimplanting it into the duodenum or jejunum, bit 
it is illogical to carry out this more severe procedure if the same result can be achieved 
by sphincterotomy. Sphincterotomy may be unsatisfactory and ineffective if edema ard 
induration of duodenum and pancreatic head have produced rigidity of the whole area, 1 
this case biliary diversion may be the procedure of choice. Another infrequent indicati 
for biliary diversion is compression and distortion of the lower common bile duct leadi: 2 
to partial obstruction and chronic biliary infection. 


Retrograde pancreatic drainage.—This procedure is particularly indicated in those ca: 
in which there is gross blockage of the pancreatic duct system with calculi and débris, ' 
result of long-standing inflammation. Here, although biliary reflux may still cause int 
mittent exacerbations, the problem is pancreatic duct obstruction with undrained infecti 
distally. Sphincterotomy, dilatation of the pancreatic duct, and trans-duodenal remo\ 
of pancreatic calculi may be quite inadequate if the whole duct system is packed with stor 
and débris. In this case, amputation of the whole of the body and tail of the pancre 
may allow the duct system in the head of the gland to be cleared of all stones, and retrogra: 
drainage established by anastomosis of the distal end of the duct to the stomach or to 
jejunal Roux loop (Fig. 1). 


Splanchnicectomy.—Splanchnicectomy can certainly have a useful effect upon ti 
incidence and severity of pancreatic pain and therefore has a place in the treatment « 
chronic relapsing pancreatitis. It is claimed by some that splanchnicectomy also hi: 
a more direct effect and actually prevents pancreatitis by denervating and thus relaxin 
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Fic. 1.—Operative specimen from a case 
of pancreatitis treated by resection of body 
and tail of pancreas and _ pancreato- 
gastrostomy. 


Fic. 2.—Operative specimen from a case 
of pancreatitis treated by pancreato- 
duodenectomy. 





the sphincter of Oddi. Cine-cholangiographic studies have, however, failed to show any 
motor effects produced by splanchnic nerve block even though abolition of pancreatic 
sensation was complete. In my opinion splanchnicectomy cannot be expected to affect 
the frequency of exacerbations in relapsing pancreatitis, but it may be of symptomatic 
benefit in controlling chronic pain. 


Pancreatectomy.— Distal pancreatectomy is occasionally indicated for chronic pancreatitis 
confined to the tail or body and tail of the gland. Such cases are rare, but may result 
from local trauma or changes in the blood vessels. 


Pancreato-duodenectomy is an operation to be considered in those cases presenting with 
gross sclerosis, ductal obstruction, and calcification in the head of the gland (Fig. 2). 
The operation is carried out in the same way as for carcinoma of the head of the pancreas and 
the remaining body and tail of the gland treated by end-to-side pancreato-jejunostomy. 
The results of successfully performed operations of this kind are excellent, but it must be 
emphasized that technically the procedure is difficult or even hazardous, and Cattell and 
Warren (1953) have suggested that the wise surgeon will not embark upon it unless he has 
ga ned considerable familiarity with the technique by carrying out a number of resections 
for carcinoma. Certainly the immediate operative risk is sufficiently high to suggest that 
the operation should only be undertaken if it is felt that no other procedure has any chance 


o! success. 
REFERENCE 
ATTELL R. B. and WARREN K. W. (1953) Surgery of the Pancreas. Philadelphia. 


D. W. I. Card: 


lo the physician these patients present themselves either as a problem in undiagnosed 
a dominal pain, or with diarrhoea, steatorrhoea or in a state of poor nutrition. Pain is 
ially the more evident symptom in the earlier stages of a process which may last some 
irs, while, as destruction of the gland advances evidence of overt pancreatic insufficiency 
somes more prominent. 
The pain is due to an increased pressure in the pancreatic duct system, at any rate in some 
it stances. In one patient we were able to reproduce her pain exactly by stimulating the 
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pancreas with secretin and closing the sphincter with morphine. With this proce. ure 
flow into the duodenum ceased, to reappear when amyl nitrite was given, which si iul- 
taneously relieved the pain. These observations, which were carefully controlled, « ere 
repeated and are consistent with a concept of pain as due to increased intraductal pres: ure. 
Following sphincterotomy morphine failed to stop the flow of juice produced by sec ctin 
and no pain occurred. After this operation the patient remained free from pain for iwo 
years. If pain can be reproduced in this way then sphincterotomy should relieve it. \ ith 
the use, if necessary, of morphine antagonists and amyl nitrite, the procedure is safe but 
of limited diagnostic value. 


In the differential diagnosis of pancreatic pain we have had difficulty in distinguis \ing 
carcinoma of the pancreas from a benign duodenal ulcer infiltrating the pancreas and 
producing the syndrome which Rivers (1947) first described. We have also obseived 
attacks of pancreatic pain in association with a perivaterian diverticulum. 


The treatment of the attack of pancreatic pain should aim at preventing pancreatic 
secretion by continuous aspiration of stomach contents to stop hormonal action and by 
full doses of atropine to block vagal action. The pain can be controlled by morphine and 
pethidine while nitroglycerin half-hourly helps to relax the sphincter. 

















Pancreatic insufficiency.—Before this state is clinically obvious, various laboratory tests 
may show abnormalities, in particular tests of external pancreatic secretion. Using secretin 
and pancreozymin stimulation of the pancreas with an 80-minute collection, the volume, 
bicarbonate concentration and output, and the concentration and outputs of amylase, 
tryspin, and lipase have been measured (Marks and Tompsett, 1957). The values for all 
the enzymes run roughly parallel and it seems only necessary to measure the amylase level. 
It can be shown that the amylase figures can be quite abnormal even though the volume 
and bicarbonate values are normal. A measure of the amylase output with this form of 
stimulation seems the most sensitive single test of external pancreatic secretion. Tests 
of external pancreatic secretion have been criticized by some workers in the past as providing 
little useful diagnostic information but these criticisms are unjustified unless pancreozymin, 
a specific enzyme stimulant, is used. In order to avoid the tedium of intubation, provocative 
serum amylase tests have been proposed whereby the level of the enzyme is measured in 
the blood stream after stimulation by secretin and pancreozymin. In our hands this method 
has not been very useful. In the latter stages of chronic pancreatitis we have found the 
glucose tolerance test of great value in distinguishing the steatorrhoea of pancreatic disease 
from that of malabsorption. In pancreatic disease we tend to find a diabetic or pre-diabctic 
curve whereas in the malabsorption syndrome we find a flat curve. The extent of the 
steatorrhcea and creatorrhcea does not allow us to distinguish between diarrhoeas of 
pancreatic origin and those occurring with the malabsorption syndrome. 


















REFERENCES 
Marks, I. N., Tompsett, S. L. (1957) In Press. 
Rivers, A. B. (1947) Proc. Mayo Clin., 22, 290. 
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[March 26, 1957] 


DISCUSSION ON DIAGNOSTIC FEATURES OF SOME 
PANCREATIC DISEASES 


Dr. T. C. Hunt: So-called chronic pancreatitis includes at least two types of case, one of 
which is correctly described as chronic relapsing pancreatitis, and this may be sufficiently 
clear-cut and characteristic to enable a clinical diagnosis to be made with considerable 
confidence. Another is a painless type also with fairly typical features—but there are 
variable clinical cases between these two which are of uncertain ztiology and inconstant 
symptomatology. 

The diagnosis of chronic relapsing pancreatitis on clinical grounds may, however, be 
difficult and not easy to confirm either by the laboratory or at operation. There is no 
laboratory test available which is able consistently to establish the diagnosis—a deficiency 
which should be remedied. 

I have reviewed my own cases during the past eight years and also, with the kind permission 
of several of my colleagues at St. Mary’s Hospital to whom I am very grateful, the notes of 
21 other cases mostly proved at operation or post-mortem. The uncertainty of clinical 
diagnosis is shown by the number of doubtful cases in this series—only 59 being acceptable 
out of 108 suspected or presumptive diagnoses. 

Chronic relapsing pancreatitis is not only difficult to diagnose from other conditions but 
is often associated with other conditions in many cases. In 59 cases I have found that the 
conditions most frequently associated with chronic relapsing pancreatitis were gall-bladder 
disease in 14, duodenal ulcer in 7, and neurosis in 21. This incidence of gall-bladder disease 
is rather lower than in some series as is that of duodenal ulcer; the considerable degree of 
neurosis often present is usually a result of the pancreatitis and does not precede it. In 
part, the superadded nervous symptoms seem to arise from the patient’s determination to 
convince the doctor that he has severe pain and the frustration he feels when normal X-rays 
are regarded as proof that his symptoms are psychological. It is interesting in connexion 
with the occurrence of duodenal ulcer that hematemesis and melena may occur in chronic 
relapsing pancreatitis with no evidence of chronic ulcer at any time. Such hemorrhage 
occurs during an acute attack with the typical pain of pancreatitis, and though possibly due 
to an acute erosion, is not easy to explain. 

Of these 59 cases 28 were male and 31 female. The average age of onset was 46 and 
symptoms had persisted for an average duration of nine years when first seen by me. In 
}cases the age of onset was under 15 and in 12 it was over 60. 

The principal clinical symptom in chronic relapsing pancreatitis is pain, the other main 
clinica’ features being given in Table I. 


TABLE 1.—CHRONIC RELAPSING PANCREATITIS, 59 CASES 
Main Clinical Features 
Cases Cases 

Pain - - ms st 56 Glycosuria 5 
Less of weight .. ” ni 41 Calcification re 4 
Vomiting .. i ws ‘3 32 Pancreatic calculi. . 3 
Jaindice .. va 4 - 10 Cysts (palpable) 2 
St atorrhoea si -~ ‘i 6 


Los: of weight is often extreme and in 22 cases was over 2 st. Vomiting is often severe 
but does not bring relief of pain. 

Of : 1ese 59 cases the diagnostic triad of steatorrheea, calcification and glycosuria occurred 
inon! 5, and of these cases 3 developed without any pain at all. Palpable cysts occurred 
in2.¢ ses, in both of which pain was severe and continuous. 

The pain of this disease may arise suddenly. It may be so violent that the patient collapses 
at wor <, but more often it develops over a few hours and increases gradually to a crescendo. 
lt is \ ually continuous, but in a few cases comes in waves so that the distinction from 
intest: al colic may be difficult. Patients often describe it as excruciating or agonizing and 
may r Il about and sweat. One doctor patient said it felt as if a piece of bowel was being 
Stretc!: od 
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Out of 51 patients the pain was central in the epigastrium in 22, in 2 of whom it v :s also 
substernal. In 13 it was limited to the right side of the upper abdomen, in 8 to the le't side. 
whilst in 8 it was both central and one-sided. 

In about one-third of the patients—19 out of 51—the pain radiated into the tack, a 
somewhat surprisingly low proportion, but in none did it radiate into the neck c~ arms 
which is a helpful point in excluding coronary infarction. 

The pain, I have noticed, is sometimes strikingly better sitting up than lying dc.vn, in 
contrast to the pain of ulcer which is usually the reverse. When vomiting occurs it dves not 
relieve the pain, and in a very few cases diarrhoea follows the pain. 

In general attacks of the disease last from a few hours up to many days, the average in 
this series being three-and-a-half days. As a rule they are more severe and of shorter duration 
than the periodic attacks of duodenal ulcer. There is only rarely any direct precip:tating 
cause but fatigue and chill sometimes seem to provoke attacks and undoubtedly ir a few 
cases extra indulgence in alcohol. Most patients are completely free between attac!.s with 
no pain or other symptoms, but are often cautious in their eating habits especially as regards 
alcohol and hot fatty foods. 

The diagnosis of chronic relapsing pancreatitis from duodenal ulcer may be very difficult. 
In the latter the sex incidence is predominantly male and attacks more often begin between 
the ages of 20 and 40 than between 40 and 60. Vomiting and pain and loss of weizht are 
usually more marked in the former. Attacks of chronic pancreatitis are associated with a 
slight or moderate pyrexia and leucocytosis in a proportion of cases: and bed rest, alkalis 
and food, which produce little or no relief in chronic pancreatitis, often do so in ulcer. 


Mr. Rodney Smith: I shall discuss the diagnostic problems in two major types ‘of 
esion, namely carcinoma and relapsing pancreatitis. 

Carcinoma.—Professor Charles Rob and I recently analysed symptoms and /signs in 
190 patients with carcinoma of the pancreas or ampulla of Vater (Tables I and II). 


TABLE I.—FREQUENCY OF MAIN SYMPTOMS 





Symptoms No. of patients Comment 
Pain 131 Present in 50% of ampullary carcinomas, 
90% of carcinoma of the head, 100% of 
carcinoma of the body 
Jaundice 128 Present in all ampullary carcinomas and 
in 94% of carcinoma of the head 
Loss of weight 163 
Lassitude and anorexia 84 
Diarrhea 61 
Itching 58 
Vomiting 43 
Tumour noticed by patient 16 
Enlarged lymph nodes 9 
TABLE I].—THE First SyMPTOM 
Pain Jaundice Others 
Head of pancreas or ampulla of Vater 59 54 14 
Body or tail 49 0 8 

It is particularly noteworthy that pain proved to be such a common symptom, not «ly in 
carcinoma of the body and tail but also in cases of malignant obstruction of the lower © 1d of 
the common bile duct, when it was the first symptom complained of as often as was ja’ idice. 

The “painless jaundice” still emphasized in many textbooks is thus a misleading te ‘, at 
any rate if it is held to imply that painful jaundice cannot be caused by a carcinom: 

It was further observed in the series studied that fluctuation in the degree of jaundi. — was 
not uncommon, particularly in cases of ampullary carcinoma, probably caused by «. atral 
sloughing of a friable tumour intermittently relieving total biliary obstruction. The 
observation previously recorded by others was confirmed that while a palpable « ‘ated 
gall-bladder in a case of obstructive jaundice (Courvoisier gall-bladder) nearly always cans 
malignancy, failure to feel a dilated gall-bladder means nothing and certainly cannot e. !ude 
acarcinoma. The gall-bladder may be fibrosed by previous disease; the growth obstr ting 
the common bile duct may have extended to obstruct the junction of the cystic du: and 
common duct, thus preventing distension of the gall-bladder; the gall-bladder m be 
dilated but tucked under the liver and not palpable through a fat abdominal wall. 

Of the special investigations usually carried out, mention must be made of radiog:r ‘hy. 
In the hands of a radiologist with particular interest and experience a barium meal wil! ow 
abnormality in some 50% of cases of carcinoma in this region. Oral or intray: 9us 
cholangiography seldom provides evidence of any value and is contra-indicated in jau ‘ice 


of any depth. Percutaneous trans-hepatic cholangiography (Nurick, Whiteside and |! 
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1953, Brit. J. Surg., 41, 27; Smith, Rodney, 1954, Progress in Clinical Surgery, London) 
can very often demonstrate the site and size of a carcinoma very clearly, but the risks of 
leakaze of bile into the peritoneal cavity, calling for immediate laparotomy, are sufficiently 
high ‘o suggest that this method of investigation should only rarely be employed. 

The final investigation is laparotomy. Even here the diagnosis may be in doubt, for a 
common source of uncertainty is the enlarged irregular head of pancreas in a jaundiced 
patient, which could be either malignant or inflammatory. Here the state of the common 
bile duct will usually provide the answer. If it is grossly dilated, thin-walled, translucent and 
free from signs of inflammation, this means malignancy. Conversely the jaundice caused 
by pancreatitis is usually due partly to obstruction and partly to biliary infection and the 
common bile duct is moderately dilated or even not dilated at all, thick-walled, opaque, 
inflamed and with adherent peritoneum. In cases of real doubt, biopsy may be performed 
but not from the surface of the pancreas. This may well miss a deeply-placed carcinoma 
and carries a high risk of causing a pancreatic fistula. Biopsy from within the duodenum 
after anterior duodenotomy is permissible, but even this should be avoided when possible. 


Chronic relapsing pancreatitis —Dr. Hunt has dealt with many of the problems of clinical 
diagnosis. I would agree with him that in a fair proportion of cases a characteristic clinical 
picture leads to a diagnosis of pancreatitis but confirmatory evidence from laboratory 
investigations is lacking. It is true that during acute exacerbations, elevation of serum 
amylase and possibly lipase may be found but this is not invariable. Plain radiography and 
intravenous cholangiography may reveal pancreatic calcification or a distorted common bile 
duct but again X-rays are often normal. Tests of pancreatic function seldom show any 
abnormality until gross destruction of the gland has taken place. 

In many cases of relapsing pancreatitis a clinical diagnosis has to be made, unsupported 
by other evidence, and it becomes necessary to carry out the final investigation—exploratory 
laparotomy. With the abdomen opened it is not usually difficult to decide whether the 
pancreas is the site of inflammation of any severity. Once the diagnosis is confirmed, it is 
the duty of the surgeon in carrying out a general examination of the abdominal viscera to 
pay particular attention to the biliary tract, and to try to assess not only the degree of pan- 
creatitis but also the probable etiological factors. 

In a very high percentage of cases reflux of bile into the pancreatic duct from the common 
bile duct is important. This has been shown very clearly by cine-cholangiographic studies 
carried out on patients with relapsing pancreatitis. 

A film “‘Cine-cholangiography in Chronic Relapsing Pancreatitis’’ was shown. 

The state of the bile passages at operation should be studied, cholangiography being used 
in some cases, and, if sphincterotomy is carried out, catheterization of the main pancreatic 
duct is performed and an operative pancreatogram obtained. 

To sum up then, clinical assessment should normally be followed by a cholecystogram 
and intravenous cholangiogram, a barium meal, estimation of serum amylase and lipase, 
particularly during an acute episode, and possibly tests of pancreatic function, though the 
value of these is very limited. If all these investigations are negative, it is logical in many 
cases with incapacitating symptoms to proceed to exploratory laparotomy. 


_ Dr. Martin Bodian: My contribution on diagnostic features of some pancreatic diseases 
in childhood is largely based on personal pathological observations made over the period 
1943 10 1956. The data have been selected from a material of about 2,500 autopsies but 
occasional biopsy findings have also been included. 

The distribution of the material and the frequency with which individual conditions were 
encountered is given in Table I. 


TABLE I.—PANCREATIC DISEASES 1943 To 1956 


No. of cases 
Fibrocystic disease of the pancreas... ba oo Vas 
Congenital hypoplasia of the exocrine pancreas ae i 3 
Congenital cystosis of the pancreas... ee ie bas 1 
Pancreatitis due to various causes « is on es 7 
due to congenital syphilis as én Sa 10 
due to cytomegalic inclusion disease .. mee 2 
Diabetes mellitus es es oh oa * *3 2 
Hypoglycemia .. ‘ a = oa sh iis 2 
Annular pancreas - i = <a several 
several 


Ectopic pancreas 


Th most commonly encountered condition manifesting pancreatic pathology in our 
hospi al experience is that of fibrocystic disease of the pancreas or congenital mucosis which 
acco. ited for about 5% of our autopsies. 


4 
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Our basic conception of this disorder is that it is a recessively inherited congenital an »maly 
of mucus-secretion manifesting itself with an unduly viscous mucus which, because of its 
tenacity, tends to be retained in the various channels through which it normally flows ‘reely. 

This abnormality would only be observed in those organs where mucus is produced and 
these belong almost exclusively to two major systems in the human organism, namely the 
respiratory system and the alimentary system which includes the gastro-intestinal tract and 
its adnexz, the salivary glands, the pancreas and the liver. It will be noted from this concept 
that this disorder is widespread and that the involvement of the pancreas is by no means 
exclusive nor, for that matter, all-important. It is also our belief that the basic anomaly in 
this condition, the “mucosis”, leads to a series of complications in different organs and that 
the clinical manifestations of the disease and its progression are entirely related to these 
complications and not to the basic lesion by itself. Thus there will be retention of secretion 
of mucus first of all in some of the smallest ductules of the pancreatic duct system leading to 
blockage of enzyme-containing secretion in the acini which are drained by these ductules. 
The retained secretion will lead to increasing flattening and then atrophy of the acinar 
epithelial cells but when the metabolism of these cells is sufficiently disturbed by the 
mechanical pressure exerted on them, the enzymes contained in the acinar lumen (notably 
the locally activated trypsin) will attack these epithelial cells and destroy them, producing a 
focal pancreatic necrosis. This will be followed by reactionary infiltration with inflammatory 
cells, later by fibroblasts and ultimately fibrous tissue will replace the area of pancreatic 
necrosis. More and more areas of pancreas will thus be destroyed, more and more ducts 
will be blocked by the abnormal secretion and there will be a progressive diminution of the 
enzyme-producing capacity of the pancreas: such pancreatic juice as is being produced 
would not be capable of passing through the blocked duct system into the duodenum. 

It should be noted that the main pancreatic duct is not atretic (and we have shown this 
by means of serial sections) but that such blockage as may be seen ultimately is purely a late 
sequel to the abnormality of secretion. Ultimately the pancreas is reduced to a mere fibrous 
core with few residual ducts and acini showing the changes of mucosis and with reasonable 
numbers of islets. This core is surrounded by a cushion of lipomatous tissue. 

The original idea that meconium ileus, a form of neonatal intestinal obstruction in fibro- 
cystic disease of the pancreas, is due to atresia of the pancreatic duct and faijure of the 
meconium to be digested owing to lack of trypsin in the gut, is completely failacious. The 
abnormality of meconium is merely a reflection of the mucus anomaly in the glands of the 
gastro-intestinal tract and it should be remembered that meconium is almost exclusively 
mucous in nature. 

Meconium ileus was seen in some 30% of all the fatal cases of fibrocystic disease of the 
pancreas or in 15°% of all the cases, including survivors. Once meconium has been passed, 
fecal intestinal obstruction is only rarely seen. 

The clinical manifestations of the pancreatic pathology in fibrocystic disease are those of 
digestive disability with normal absorption of predigested foods such as glucose or «mino 
acids. They lead in the untreated case to failure to thrive in spite of a voracious appetite 
and enormous wastage of undigested foods in the stools which are large, bulky and offensive. 

Other pathological manifestations of this widespread disease are seen in the salivary 
glands, notably in the sublingual glands. There the lesion is that of pure mucus-retention 
without complications, hence asymptomatic. 

The liver lesions are those of retention cysts in the finest bile ductuies beneath the cpsule 
with proliferation of other bile ducts in an effort to overcome the obstruction. This ! ‘liary 
pathology is accompanied by some atrophy of adjacent liver cells and by some incre ise in 
fibrous tissue in the affected portal areas. The lesion is focal and has been designate focal 
biliary fibrosis. In most instances it is asymptomatic, since there is usually ample liver *i 
available which is normally functioning. Occasionally, however, and more commo: ly ¢ 
these children grow older, more widespread cirrhotic liver lesions manifest themselve 
with symptoms of liver failure and of portal hypertension. 

Finally, and most important, there are the widespread lesions in the respiratory s: 
These again are the seque!@ to mucus-retention leading to obstructive and to inflamn 
lesions in the bronchial tree and lung parenchyma with emphysema, atelectasis, bronchi 
bronchiolectasis, bronchopneumonia, bronchiolar abscesses, bronchitis and bronchie: 
These complicating lesions of the respiratory tract are, to some extent, amenable to trea 
with modern antibiotics. Life can now be prolonged in many cases but the struggle be 
antibiotics and bacteria in an effort to prevent permanent serious structural changes 
lungs with its cardiac sequele is by no means easy. 

I have not yet mentioned the finding in recent years of an increased sodium ch 
content in the sweat in these children. It is difficult to explain this observation on the 
of the concept of mucosis unless one assumes that the abnormal enzyme mechanism wih: 
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probably responsible for the mucus abnormality is also concerned in the regulation of the 
salt content of the sweat. 

Regurding the other conditions mentioned in Table I, I shall merely touch upon some 
principal data: 

Congenital hypoplasia of exocrine pancreas.—Of this rare condition we have seen three 
exampies. I have personally seen a further 4 cases from outside sources but have not 
included these in my survey. 

This is a failure of the duct and acinar system to form fully and in some instances there 
are mere vestiges of acini with a poorly-formed duct system, in others there are no acini at 
all. The islets are well developed and they, as well as the vestiges of ducts and acini, lie in 
astroma of lipomatous tissue. There is no fibrosis, no cellular infiltration and no retention 
cysts in the pancreas, nor is there any evidence of mucosis in any other tissue. 

These children present symptoms of pancreatic deficiency and show no trypsin in their 
duodenal juice. They simulate in this respect fibrocystic disease but they are also liable to 
respiratory infections. Moreover the incidence of this disease in two siblings has been 
reported. The liver is usually the seat of severe fatty infiltration which may be followed by 
diffuse hepatic fibrosis. 

Congenital cystosis of the pancreas: Of this we have seen one example not associated with 
cystic disease in any other organ. Conversely, none of the 4 cases of polycystic disease of 
the kidneys (1 with cystic disease of the liver) has shown cysts in the pancreas. 

The clinical picture was that of pancreatic deficiency with absent trypsin from the duodenal 
juice. The child died from inanition at the age of 6 months having overcome an attack of 
respiratory infection. At post-mortem there were numbers of true cysts but the pancreatic 
ducts were patent and there was no fibrosis except in the immediate vicinity of the cysts. 
The pancreatic achylia was attributed to an associated absence of zymogen granules from 
the pancreatic acini which were otherwise normal. 

Interstitial pancreatitis of various causes.—This small group of 7 cases does not manifest 
auniform pathology. It includes one child, aged 3 years, with chronic interstitial pan- 
creatitis (pancreatic fibrosis) probably secondary to polyarteritis nodosa; another child, 
aged 3 years, with a terminal pancreatic necrosis with widespread fat necrosis of the 
peritoneum associated with an acute duodenitis; one newborn mongol infant with a hepato- 
pancreatitis, probably a complication of neonatal virus hepatitis and a manifestation of a 
transplacental infection; one newborn infant with chronic interstitial pancreatitis, associated 
with meconium peritonitis; finally a more uniform small group of 3 infants, aged, 6/12, 
6/12 and 9/12. 

These 3 cases showed the clinical picture of gastro-enteritis with predominant vomiting 
in one and were found to be cases of isolated interstitial pancreatitis, associated with a 
severe enteritis in two. The duct pathology suggests an ascending infection from the 
duodenum. None of these cases showed at autopsy any evidence of generalized mucous 
gland disease (mucosis) and the pancreatic pathology was unlike that in fibrocystic disease. 

There were also 10 cases of interstitial pancreatis due to congenital syphilis, all showing an 
associated severe pericellular hepatitis. 

Two cases of disseminated cytomegalic inclusion disease showed some pancreatic involve- 
ment both of exocrine and duct tissue with areas of focal inflammatory cell infiltration and 
interstitial fibrosis. 

Finaily, I shall refer briefly to a few other conditions seen: 

2 fatal cases of diabetes mellitus showed a striking paucity in islet tissue and there was 
hyaline degeneration of islets in 1. 

2 cases of hypoglycemia with fits were explored in order to identify an islet adenoma, if 
presen’. No disease was found in the pancreas of 1, but the other showed a diffuse 
islet hyperplasia with particular predominance of beta cells which constituted about 90% 
if the islet cells. 

Thee were several instances of annular pancreas which is a ring-like extension of the head 
ff parcreas around the descending duodenum and which is commonly associated with other 
malformations such as malrotation, duodenal stenosis or atresia, and mongolism. 

The more severe forms produce obstructive symptoms in infancy but less severe variants 
mey |. ad to symptoms of duodenal obstruction only in later childhood or adult life. The 
case C pancreatic necrosis associated with duodenitis had an annular pancreas and was an 
etxamy 'e of this later symptomatic manifestation. Treatment is by duodeno-jejunostomy. 

The e were also several instances of ectopic pancreatic islets associated with Meckel’s 
divert ;ula. One particular instance was of theoretical interest in that it occurred in a case 
of me onium ileus with fibrocystic disease of the pancreas. The ectopic tissue showed a 
teplic of the changes in the main pancreas illustrating that this pathology is not conditioned 
by ob tructive disease in the main pancreatic ducts but is a manifestation of the abnormality 
of sec ction, a dyschylia. 
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[May 28, 1957] 
DISCUSSION ON SOME BLOOD DISORDERS 


Hypersplenism 
By M. C. G. IsraEts, M.D., F.R.C.P. 
(University Department of Haematology, Manchester) 


THE idea of a primary disease due to over-activity of the spleen was suggested about 
ten years ago by Doan, Dameshek and their colleagues in the U.S.A. 

The essential criteria for diagnosis were: (1) An enlarged spleen. (2) Depression of 
one or more of the red cells, granulocytes, or platelets in the peripheral blood—anemia, 
granulocytopenia or thrombocytopenia. (3) Activity in the bone-marrow of the cell 
series depressed in the peripheral blood; e.g. anemia accompanied by intense erythro- 
blastic activity in the marrow. 

It followed that if these three criteria were met, the proper treatment for the patient 
was removal of the spleen. Then, presumably, relieved of the excessive sequestration 
and destruction in the spleen of the affected cells, the blood count would return to normal 
and the patient would be cured of his symptoms. This response made a fourth criterion. 

Our attitude to primary hypersplenism has slowly changed as causes have been found 
for many of the cases originally labelled primary, and now a case can be made out for 
doubting the existence of the syndrome. 

In 1950 a note of caution appeared in the work of Dameshek and Estren and a fifth 
point was added to the criteria, viz. that the histology of the spleen must be normal. 
This meant that the clinical diagnosis of primary hypersplenism was always open to 
histological correction. 

No one will deny that a syndrome of secondary hypersplenism exists. If cells are unusually 
sequestrated in the spleen, they will be destroyed more rapidly. The classical example is 
congenital spherocytosis in which the anemia is largely relieved by removal! of what is 
often a grossly enlarged spleen. But the primary defect is the congenitally abnormal! shape 
of the red cells, and the histology of the spleen is far from normal, showing over-filling of 
the pulp with red cells and resultant compression of the other splenic structures. 

The classical example of primary hypersplenism was considered to be the syndrome 
known as acquired hemolytic anemia. Here there is grave anemia, the bone-marrow 
shows intense normoblastic activity with pro-erythroblasts present; the spleen is much 
enlarged and on section the main structure remains normal, the only abnormality being 
some hyperplasia of reticulum cells in the sinuses. 

But we have learnt from experience that splenectomy often only partially relieves the 
anemia in this disease. The advent of the Coombs antiglobulin reaction has enabled us 
to establish the presence of hemolytic antibodies which had been long suspected. 
Nowadays most of these patients are successfully controlled by cortisone treatment and 
splenectomy is only carried out on the few who fail to respond. It is clear that acquired 
hemolytic anemia is not a primary hypersplenism; the spleen is probably taking part in 
the production of abnormal antibody and its normal activity of sequestration and cestruc- 
tion of red cells is increased because the red cells affected by the antibody have a much 
shortened survival. The hypersplenism is only part of the pathological picture ° this 
disease. 

In another group, the presence of a large spleen as the sole clinical finding togeth + with 
typical findings in the blood and bone-marrow have led to splenectomy; but the s ctions 
of the spleen have shown that one or other of the reticuloses is present and the pr: gnosis 
is that of the primary condition (Israéls, 1953). 

Splenic neutropenia is a rare syndrome. I have seen patients with chronic neut: »penia 
but without enlarged spleens; the two patients with enlarged spleens and neutrope: ia but 
no anemia or thrombocytopenia have turned out to have chronic infections and w. have 
not yet removed their spleens. : 

From experiences such as this, it is clear that splenomegaly and primary hypersr 2nism 
may well be a non-existent combination. We do know that hypersplenism cai arise 
during the course of another blood disease and that the effects can be temporarily all: iated 
by splenectomy. The cases of hypersplenism occurring in the course of chronic lyn hatic 
leukemia and in myelosclerosis are examples. 

For all these reasons the combination of a large spleen with anemia, granulocyt Denia 
or thrombocytopenia means a secondary hypersplenism, and whether we recon nend 
splenectomy will depend on what we think the primary disease is likely to be. 
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Thrombocytopenic purpura does appear to be a form of hypersplenism which fulfils the 
criterion that splenectomy will be effective. In a series of 65 cases of thrombocytopenic 
purpura who had the spleen removed, 73% showed a completely satisfactory response; 
ie. the purpuric manifestations disappeared and the platelets rose to normal levels and 
stayed there; in 19% the platelets stabilized at a subnormal level and the patients continued 
to have minor purpuric symptoms; in only 5% did the operation fail completely. In 
thrombocytopenic purpura, there is thrombocytopenia, an active marrow containing 
megakaryocytes, a good response to splenectomy, and the histology of the spleen shows no 
abnormality of the main structure; sometimes there is reticulum-cell hyperplasia in the 
Malpighian bodies. But there is never a palpably enlarged spleen, indeed it is axiomatic 
that if the spleen is very large, the condition is not primary. At operation the spleen is 
usually found to be two or three times as large as normal, but this does not make it palpable in 
the normal person. So in the sole survivor of the primary hypersplenic syndrome, we are 
paradoxically denied the sign of a palpable enlarged spleen. The work on anti-platelet 
antibodies may place thrombocytopenic purpura in the same class of diseases as acquired 
hemolytic anemia. So far the evidence is too conflicting for acceptance (Lancet, 1955) and 
so far thrombocytopenic purpura remains an apparently primary hypersplenism. 

The physician should recommend splenectomy in this group of diseases in three 
conditions: 

(1) In thrombocytopenic purpura, after a sufficient time, usually one month, has been 
allowed for spontaneous remission or for cortisone to induce a remission. 

(2) In congenital spherocytosis, because experience has taught us that relief can be 
expected in 99% of cases. 

(3) In follicular lympho-reticulosis, where diagnosis is possible. The points are a grossly 
enlarged spleen, a patient who is remarkably well in spite of his abdominal mass and blood 
abnormalities, and the spleen puncture should show only lymphocytes. 

In all other cases splenectomy should be avoided if possible. Sometimes splenectomy 
is recommended as a diagnostic measure and in the hope of temporary relief. But the 
prognosis should then be very guarded. 
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Recent Advances in the Diagnosis and Treatment of Hemophilia 


By RoseMARY BiGcGs, M.D. 
(Department of Pathology, Radcliffe Infirmary, Oxford) 


DurinG the last three to four years we have seen nearly 200 patients with constitutional 
hemorrhagic diatheses. The vast majority had hemophilia and it is for that reason that 
most of our efforts have been concentrated on the study of this condition. Christmas- 
disease patients constitute about 10% of the total and patients with the fairly recently 
described plasma thromboplastin antecedent (P.T.A.) deficiency are very infrequent. The 
distribution differs in different parts of the world. In Switzerland Christmas disease is more 
common. In New York it appears that P.T.A. deficiency is almost as frequently encoun- 
tered 1s hemophilia. These distribution differences are difficult to understand. 
Hemophilia is inherited as a sex-linked recessive character, but nearly half of the patients 
give no history of any other affected person in the family. In these instances, either the 
inheritance is obscured by successive transference of the gene through generations of 
norm::! females, or the condition has arisen anew by mutation. 

Hx nophilic patients have a defect in blood coagulation probably due to the deficiency 
in or absence of antihemophilic globulin (A.H.G.), a substance necessary for normal 
coagi ation. It is possible to measure this substance in the blood and the severity of 
bleed 1g is at least approximately related to its level. The classical case of hemophilia 
iseas y recognized. The patients suffer from repeated episodes of bleeding which include 
massi e hematomata, hemarthroses and bleeding from the nose, gastro-intestinal tract 
and |} dneys. Many of these episodes are not clearly associated with trauma. Usually 
by ac olescence the patient’s joints are crippled as the result of multiple hemarthroses. 
Labo: itory tests show a long clotting time and complete absence of antihemophilic 
globu n; 60-80 of our patients come into this category. The amount of disability depends 
partl) on chance, temperament and the amount of care his mother takes. 

In ddition to these severely affected patients are a number who are much more mildly 
affect-d. In our series of such patients from 48 different families the proportion of mildly 
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affected cases is probably high because it is in these patients that difficulty in dia. nosis 
arises. They live normal lives and hemorrhage is nearly always related to dcfinite 
trauma. Hemarthroses are uncommon and the joints never show any permanent da nage, 

Analysing the results for all the mildly affected patients the A.H.G. levels have ~aried 
between about | and 30%. Practically all of the patients with more than 5% of A.H.G. 
are very mildly affected but we have seen patients whom we consider have hemophilia 
with as much as 30% and 2 patients of rather doubtful diagnosis with more than 3()%. 

It is of interest to see what happens when these patients are subjected to operation. 
Since the bleeding tendency is usually disclosed only by trauma quite a high proportion of 
patients give a history of previous dental extraction or operation. 26 gave a history of 
dental extraction and without treatment all had bled for a week or more and 7 required 
transfusion. 

12 patients gave a history of previous tonsillectomy and 2 patients told us that an affected 
relative had died after tonsillectomy. The A.H.G. levels and history of transfusions in 
these patients is shown in Table I. Patients with more than 15% A.H.G. do better than 


TABLE I.—TONSILLECTOMY IN MILDLY AFFECTED H/A:MOPHILIC 
PATIENTS 
Level of Course of 
Case A.H.G. convalescence. Transfusion 
1 (relative)* 6 Died 
z= Bled excessively and 
became very anemic 
3 Excessive bleeding Daily for 7 days 
4 ~ ss Transfused 
5 (relative)* Died z 
6 Excessive bleeding 10 pints 
on None 
None 
Transfused 
None 
Transfused 
; None 
‘a None 
a None 


*Information supplied by affected relatives seen by us. 


those with less than 10%. 7 patients had had appendicectomy and this operation was 
surprisingly uneventful. Table If shows the remaining operations. Again patients with 
the most A.H.G. have done best. 


TABLE II.—MISCELLANEOUS OPERATIONS ON MILDLY AFFECTED HA:MOPHILIC PATIENTS 


A.H.G. 
Case Operation oa level Course of illness _Transfusion 


Laminectomy 0-4 _—*Verry excessive bleeding Daily for 6 weeks 
Excision of piece of lip 4 3 months in hospital Transfused 
Glands of neck 4 2 months in hospital None 
Hemangioma Excessive bleeding Numerous 
Hemorrhoidectomy - re ” 
Circumcision 1 - is ? 
Circumcision ia “a ‘4 
Circumcision es i None 
Abscess of buttock si = Transfused 
Gastrectomy a ve 2 transfusions 


Two general inferences emerge from the study of these patients. One is that ble ding 
is likely to occur in hemophilic patients with A.H.G. levels up to 30%. In treating se’ ‘rely 
affected hemophilic patients whose initial level of antihemophilic globulin is 0, no sign. cant 
reduction in their bleeding tendency is likely to be achieved unless the level of antiheme _ hilic 
globulin can be raised above 15%. Surgical procedures will not be safe unless the evel 
can be raised above 30°. 


TREATMENT OF H/@MOPHILIA 
A.H.G. is present in plasma and can also be separated from plasma in a more < 
concenirated form. We have observed the effects of surgical treatment in hem« 
patients both after fresh human plasma and after concentrated animal A.H.G. | 
discuss the treatment of severely affected patients. 
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HUMAN PLASMA 

One of the difficulties in using human plasma is that the A.H.G. is very unstable and the 
plasma must either be used quite fresh (within hours of collection) or it must be stored with 
special precautions to prevent deterioration. We have found that storage at —30° C. may 
give adequate levels even after one to two months. 

1,000 ml. of human plasma given to an adult hemophiliac in 45-60 min. usually raises 
the level of A.H.G. to about 25%. Very occasionally, patients have a greater rise, some 
sem resistant to treatment and the rise is much less. The level achieved by plasma trans- 
fusion, in fact, seldom raises the hemophiliac out of the hemophilic range. This 
treatment does, however, bring the severely affected patient into the very mildly affected 
range. 

For minor procedures such as dental extractions, this treatment reduces the bleeding 
under favourable circumstances but does not eliminate it altogether. We have found that 
with plasma treatment it is sometimes reasonably safe to remove as many as 12-16 teeth 
atone time. This policy is, however, undoubtedly hazardous and should not be under- 
taken without more potent antihemophilic material available in case of emergency. 


TREATMENT WITH ANIMAL A.H.G. 

The effects of a litre of plasma suggest that the dose of A.H.G. to reach a safe hemostatic 
evel must exceed 2 litres. Thus concentrated A.H.G. must be able to supply doses equiva- 
lent to 2-3 litres of human plasma in a reasonable volume of diluent. A mistake that has 
been made in the past is to assume that quite small amounts of A.H.G. are effective when 
(0 get a reasonable dose it would be necessary to dissolve the contents of 50-100 ampoules. 
This era is now passing and it is realized that to enter the ampoule scale in A.H.G. the 
material requires to be purified 2,000 to 10,000 times. 

We have used concentrated animal A.H.G. initially for volunteers who needed dental 
extractions. 5 of such volunteers were treated and in all good solid clots formed in the 
sockets: in 3 healing was uneventful. One patient developed thrombocytopenia and on 
further investigation it was found that beef blood contains a species agglutinin for human 
platelets. This agglutinin is in the fraction containing A.H.G. Also one patient had an 
early allergic reaction. As a rule the low platelet levels are very temporary and do not 
affect haemostasis. But the one exceptional case who was adversely affected ordinarily 
had a rather low platelet count and was taking Epanutin for epilepsy. A.H.G. made from 
pig blood does not have this platelet-agglutinating effect. 

Both pig and beef A.H.G. are antigenic and, so far, we have never attempted to give 
inore than one course of treatment, that is ten days of daily injections of material from 
one animal species. For this reason after the first volunteers the animal A.H.G. has been 
ised only for patients who are liable to die unless they are treated with animal A.H.G. 

Patients treated surgically who received animal A.H.G. included (1) a young man who 
iad received an accidental gunshot wound of the back and arm and required the removal 
of a traumatic arteriovenous aneurism from the brachial artery. His case is described 
in detail by Fraenkel and Honey (1955). (2) A young man who had a head injury from 
amotor cycle accident, and (3) a boy of 15 who had an operation involving the removal of 
lamine from 12 vertebre for the treatment of a massive extradural clot. 

The present position then is that plasma and blood transfusion cannot raise the A.H.G. 
evel of a severely affected patient to the normal range. What this treatment can do is to 
raise the level to the top of the range for mild hemophiliacs. For many purposes such 
as the control of spontaneous epistaxis or hematuria this may be adequate but for more 
serious lesions better levels are required. At present higher A.H.G. levels can only be 
obtained by using animal material. 
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The Cold Hemagglutinin Syndrome 


By J. V. Dactr, M.D., F.R.C.P. 
Department of Pathology (Hematology), Postgraduate Medical School, London) 


THE association of chronic hemolytic anemia, hemoglobinuria, Raynaud’s phenomena 
and cc d autohemagglutination form a syndrome which, although uncommon, is of great 
interes I shall refer to it as the “Cold Hemagglutinin Syndrome”’. 

Cok agglutinins are formed in high concentrations in the serum of man in three main 
\ypes of disease: (1) after virus pneumonia; (2) in association with hemolytic anemia 
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accompanying reticulosarcoma and allied lymphomas; and (3) in “idiopathic” a: quired 
hemolytic anemia of the cold-antibody type. Patients presenting symptoms of t! ¢ cold 
hemagglutinin syndrome belong to this last group. In addition, cold aggluti:ins a 
abnormally high titres have been reported from time to time in a wide variety of dis orders, 
ranging from liver disease to trypanosomiasis, but such reports mostly lack details ©. titres, 
&c., and one is not always sure whether the auto-agglutination is due to the prescnce of 
cold agglutinins or excessive rouleaux formation. The incidence of cold agglutinins at 
raised titres in what may be termed “‘miscellaneous disorders” is in any case low. J} inland 
and his colleagues (1945), for instance, studied 809 sera from patients suffering ‘rom a 
variety of disorders, mainly infections, and found only nine sera containing cold agg’ utinins 
at titres exceeding 80, and even so, four of these sera came from patients with hemolytic 
anemia. 

I shall discuss acquired hemolytic anemias of the cold-antibody type, of unknown 
origin, and those patients whose serum contains cold antibodies at titres in excess of 8,000 
at 2-4° C., for these are the patients who present the symptoms of the cold hemagglutinin 
syndrome. The first well-documented reports of this syndrome date from 1935. !n that 
year Roth and Ernstene, and Gardner, in America, and Salén in Sweden, all described 
patients thought to be suffering from paroxysmal hemoglobinuria, who in retrospect 
clearly were suffering from the syndrome under discussion. 


The incidence of this type of hemolytic anemia is illustrated in Table I. The data com- J 


prise patients with acquired hemolytic anemia personally studied during the last ten years. 


TABLE I.—A CLASSIFICATION OF 113 PATIENTS WITH ACQUIRED (AUTO-IMMUNE) HAEMOLYTIC 
ANAMIA 
Serology No. of 
Clinical Type Atiology (Type of antibody) patients 





Idiopathic (Acute transient ; Unknown | Warm 67 patients 
or chronic) Cold 15 patients 


Secondary: 
Transient. . Ai .. Post-virus pneumonia Cold 12 patients 
Chronic .. ag .. Reticulosarcoma, 
lymphosarcoma, aa 11 patients 


chronic lymphatic 
leukemia, 
other leukemias, | cold 5 patients 
lymphadenoma 

Disseminated lupus Warm 3 patients 
erythematosus 


Of the 15 patients with cold auto-antibodies, 10 were diagnosed as having the cold- 
hemagglutinin syndrome, for they all suffered from well-marked Raynaud’s phenomena, 
with or without hemoglobinuria, in cold weather. (The other 5 patients were re!:tively 
free or completely free from these symptoms; they differed also in serological findings.) 

The 10 patients with the cold hemagglutinin syndrome make an interesting series. Some 
clinical data are shown in Table II. The disease clearly affects elderly subjects an:! is of 
long duration; both sexes are affected. 


TABLE IT.—SoME CLINICAL DATA ON PATIENTS WITH THE COLD 
HAMAGGLUTININ SYNDROME 
Case Duration of disease or 
No. Age cause of death 


16 yrs. Died of anemia 
l yr. Died of bronchopneumonia 
0 yrs. + 
4 yrs. Died of ca. pancreas 

3 yrs. + 
3 yrs. + 
24 yrs. + 
3 yrs. + 
“Years” 
4 yrs. + 

Data on 23 other patients in literature (15 men; 8 women). 

Age range: 38-81 years. Mean age 61 years. 
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The patients suffer from a mild to moderately severe hemolytic anemia. 
hzmatological data are shown in Table III. 





Hb @/10Om 


4) 


hic” a: quired 
is of t!e cold 
igglutirins at 
Of dis orders. 
tails ©. titres, 
© prescnce of 
ggluti ins at 
yw. Finland 
ring ‘rom 4 
id aggiutinins 
th hemolytic 


of unknown 
cess of 8,000 
emagelutinin 
35. In that 
all described 
Nn retrospect 


le data com- 
ist ten years, 


4EMOL YTIC 
». of 
lents 
itients 
itients 


tients 


tients 


tients 


tients 


z the cold- 
henomena, 
e rel:tively 
indings.) 

ies. Some 
s an«! is of 


49 


TABLE | 
Red 
cot 
(mill. /< 


Section of Medicine 649 


1.—H4MATOLOGICAL DaTA ON Two PATIENTS WITH THE COLD HAMAGGLUTININ SYNDROME 
ell M.C.V. M.C.H.C. Leuco- Serum 

it Hb (c.p.) (%) Retics. cytes Platelets bilirubin 
nm.) (g./100 ml.) (mean) (mean) (%) (/c.mm.) (/c.mm.) (mg./100 ml.) 


170,000- 0-3-1-8 


300,000 


0-6-16 3,000- 


11,000 


6-5-14-8* 106 31-7 


50,000— 
150,000 


2-16 1,800- 
8,000 


+Summer 1951. 


34 


*Summer 1949. 


The patients are usually significantly more anemic in winter-time than in warm weather, 


but they are rarely completely free from anemia in the summer-time (Fig. 1). 


in bed 


If kept 


their anemia lessens. This is probably the result of their teing kept warm; it 


incidentally makes assessment of the possible tenefit of any other form of therapy unusually 
difficult (Fig. 2). 
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(Case 3).—Effect of bed rest and steroids on hemoglobin levels. 


Their fingers feel 


regularly show Raynaud’s phenomena. 
The ear lobes 


and the tip of the nose may be similarly affected. These changes are quickly reversible 
on warming the skin, but irreversible changes may occur and gangrene of the tips of the 


digits 1 


Ss not uncommon. 


The circulatory changes appear to be due to auto-hemagglutination taking place in the 
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us blood vessels as the direct result of cooling of the skin. As in most cases auto- 


‘glutination takes place at temperatures extending up to 29-31° C., minor degrees of 


are all that are necessary to bring this about. The cessation of circulation may be 
seen with a skin microscope or by examining the conjunctival blood vessels with 
of a lens, after having irrigated the eye with cold saline. 

oglobinuria is a less frequently observed symptom than Raynaud’s phenomena, but 
itients give a history of it at some time during the course of their illness. In some, 
arly occurs every cold winter’s day. Even in its absence hemosiderin may be found 
urine deposit. Most patients, too, are visibly jaundiced in winter-time. Their 
are usually palpable but are seldom very large. 


SEROLOGICAL FINDINGS 

characteristic is the rapid spontaneous hemagglutination which takes place at 
emperature, making spreading blood films and counting red cells by ordinary 
ues difficult or impossible. However, if the blood is collected in a warmed syringe, 
37° C. subsequently, and then diluted with warmed diluent and placed in a warm 
g chamber, counts are perfectly possible. Similarly, serum free from hemolysis 
obtained if the patient’s blood is allowed to clot undisturbed in a warm vessel at 37° C. 
serological findings in these patients are remarkable. The range of cold-agglutinin 
ind other data, are given in Table IV. Normal red cells are not agglutinated at 
The direct antiglobulin (Coombs) test is positive, even if care is taken to keep the 
of blood strictly at 37° C. before the test is carried out. The indirect antiglobulin 


usually negative at 37° C. but strongly positive if the sensitization is carried out at 


itures below 30° C. 
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TABLE IV.—SEROLOGICAL DATA IN THE COLD HAMAGGLUTININ 
SYNDROME 


Cold agglutinin: 
Titre 2-4°C. 
2 C 


Upper thermal limit 


Direct antiglobulin (Coombs) test. . 
Indirect antiglobulin (Coombs) test 


Cryoglobulins 


Serum complement . . 


W.R. and Kahn reactions .. 


3 





Fic. 3.—Electrophoretic pattern of the 
serum of Case 3 (agglutinin titre at 4° C. 16,000 
-64,000). The y, globulin peak is shown by 
the arrow. From Christenson and Dacie 
(1957). (Reproduced by permission from the 
British Journal of Hematology, 3, 156.) 


8,000—512,000 
16— 16,000 
29-32° C. 
Positive 
Usually negative at 37° C. 
Positive at <30° C. 
Present in 3 out of 10 sera 
(“Cryocrit” 1-0-5-0%) 
Range Normal range 
(units) (units) 
10-90 50-150 
(3 out of 5 
subnormal) 
Uniformly negative 


Electrophoresis of the patient’s sera shows 
the presence of an abnormal peak in the y, 
region (Christenson and Dacie, 1957) (Fig. 3). 
This peak seems to be largely formed of 
cold-antibody protein. The evidence for this 
conclusion is as follows (Christenson ez al., 
1957): (1) If the sera are absorbed with 
normal red cells the y, peak is removed more 
or less parallel with the reduction in cold- 
antibody titre; (2) if the sera are subjected to 
cellulose-column electrophoresis the greatest 
antibody activity is found in the fraction 
corresponding with the y, peak; (3) such 
peaks are found apparently invariably when 
the cold-agglutinin titre exceeds about 8,000 
at 24°C. They are not found in sera con- 
taining cold agglutinins at low titres. Ultra- 
centrifugal studies carried out by Dr. P. A. 
Charlwood have shown that the cold-anti- 
body protein forming these peaks exists largely 
in the form of a macroglobulin (Sy, y 16°4- 
18-0) (Christenson et al., 1957). In some 
patients the y, protein is cold-precipitable, 
i.e. it exists as a cryoglobulin. 


TREATMENT 
Primarily, it is a question of keeping the patient warm in winter-time, but how this should 


be done is beyond the scope of this paper. 


Steroids do not seem to be particularly effective and it seems undesirable to start ti 
the patient with such potentially dangerous drugs, when the treatment, even if ben 
to some extent, will have to be continued for years. 


iting 
ficial 


The one patient of my series t: cated 


with cortisone did not seem to derive much benefit. 


Splenectomy has seldom been carried out. 
which no benefit resulted, and studies of the spleen uptake of radio-active chromium, 


Baumgartner (1955) mentions one c:se in 
rried 


out on one of my patients by Drs. Hughes-Jones, Lewis and Szur at the Postgr« ‘uate 
Medical School of London, showed an accumulation of chromium in both the live and 
spleen which does not suggest that splenectomy would have been particularly effectiy 
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Homosexuality in Clinical Practice 
By Denis Parr, M.D., D.P.M. 


Tue difficulty of defining homosexuality is reflected in a number of neologisms which 
have been devised to express variations of the same concept. Thus, homo-sociality has been 
used for social relationships between persons of the same sex, homo-eroticism for love 
relationships, and homo-genitality for contacts at genital level. In addition, terms such as 
latent, masked, symbolic, or unconscious homosexuality are sometimes used to describe 
tendencies or relationships which are neither objectively obvious nor subjectively realized. 
Such concepts are in the realm of theoretical inferences rather than of clinical phenomena. 

In view of these disparities, it is desirable that a working definition should be stated when 
the subject is discussed. The studies summarized in this paper have been directed to cases 
where homosexual acts with others at genital level, or desires or impulses to commit such 
acts, are known to have occurred since puberty. 


MATERIAL AND METHODS OF STUDY 

The investigation was limited to male psychiatric patients. For data on incidence, the 
following groups were used: 

(a) Mental Hospital returns for 1956, referring to sexual deviation of any kind as a 
recorded primary diagnosis, in a total of 24,412 patients. 

(b) Case records of 608 male patients admitted to Belmont Neurosis Unit (detailed 
scrutiny). 

(c) Case records of 721 male patients admitted to the Psychiatric Unit of St. George’s 
Hospital at Wimbledon (detailed scrutiny). 

(d) 500 male out-patients seen at St. George’s Hospital in 1956, using only the diagnostic 
card index to obtain the incidence of homosexuality as a major part of the initial diagnostic 
formulation. 

(e) In a review of 2,550 male patients seen in private consulting practice, the incidence 
of homosexuality as a major problem was established by Dr. Desmond Curran. 

The method of ascertainment was, thus, different in these several groups. In all cases, 
equivocal statements such as “I believe this man to be a latent homosexual’’, without 
supporting evidence, were disregarded. 

For more detailed study, a selection was made, on the sole criterion of adequacy of 
documentation, of 100 cases seen privately by Dr. Curran, 50 St. George’s out-patients, 
and 35 St. George’s in-patients, all of whom came within the above definition of homosexual. 
Visit. were also made to the Social Rehabilitation Unit at Belmont Hospital where, at 
comunity meetings, requests were made for people with sex problems to come for individual 
reviev. This group approach produced 39 volunteers, of whom 15 were male homosexuals. 
Thess 15 were added to the other selected patients, making a total of 200 cases for detailed 
stud’. In all, 50 were seen with research in mind; in the remainder, records taken for clinical 
pury oses were used. 

FINDINGS 

Fi. 1 shows the recorded incidence of the problem in the five groups described (a-e). 
In th 2 St. George’s and private series, the numbers who came because of a criminal charge 
are ; ‘so indicated, by solid shading. 

T! 2 1,329 in-patient records of St. George’s and Belmont were analysed for age and for 
asso iated diagnoses. There was a very striking difference in the known incidence in different 
age _roups, which fell steadily from 12% in the under 25’s to 1-6% in the over €0’s. Table I 
com ares the proportions of cases of homosexuality among 138 psychopathic personalities, 
177 chizophrenics, 70 alcoholics (in the addictive sense), and 336 patients suffering from 
end: zenous depression, or depression treated with E.C.T. The apparent differences are not 
sign icant on statistical test. 
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Estimates of the incidence of homosexuality have ranged from 2% to 100%, it being 
the view of many psychoanalysts that the condition is universal. For our 1,329 psychiatric 
male in-patients, the overall incidence was 5-3°%%. This is undoubtedly an underestimate. 
Apart from the difficulties already mentioned, there is a further special obstacle to ascertain- 
ment. It is a regrettable fact that none of us can guarantee a patient permanent and 
unconditional secrecy in respect of case notes. There is no knowing, for example, whether 
at some future date somebody, not necessarily ourselves, may be subpoenaed to reveal 
every detail of a case history in a court of law. For this reason, some doctors feel that it is 
wrong, unless clinically essential, to leave written records of criminal sexual practices in 
hospital files. In countries where security probes are more highly developed, the problem 
of documentation must be difficult and painful for the doctor. 

Fig. 2 gives an indication of the age distribution and occupational groups of the 100 hospital 
and 100 private cases respectively. The age periods are given as decades, and as can te seen, 
the maximum incidence is in the group 25-35. In the mental hospital figures for 1949-1951 
for male sex deviation of any kind as a rrimary diagnosis, the age distritution among 182 
cases is similar. The classification of available criminal figures is somewhat different, but it 
appears that the highest incidence of detected homosexual crime is in the age group 31-40. 
As to occupational groups, the histograms on the right show the percentage distribution 
using the Registrar General’s classification of occupations. (I = professional; II = semi- 
professional; III = skilled; IV = semi-skilled; V = unskilled.) There is a marked difference 
in the occupational distribution in the private, neurosis hospital and mental hospital groups. 
This is not in the least surprising in view of the selective economic factors operating, but 
the small rercentage of groups (IV) and (V) who come to psychiatric notice as homosexuals 
or sex deviates is rather striking. The magistrate and the prison officer see a higher proportion 
of men from these classes. 

In 40 of the 50 in-patients, homosexuality was an incidental finding only and h: 1 no 
part in determining admission. In the 150 out-patients, the most common reaso:s for 
referral were: criminal charge in 39 cases, anxiety over homosexual feelings in 38, v. ious 
apparently non-sexual problems such as depression or excessive drinking in 39. 12 . ses, 
all of them private, were brought by friends or relatives who asked such questions as Why 
is he not married?” and 11 came with marital difficulties. Assessment of fitness for tea hing 
was the issue in 2 cases, while one kept an appointment that he had made several m_ nths 
previously while in prison. One homosexual young man came several times ostensi' y to 
seek treatment by proxy for a friend whom we never saw. 

It is not worth listing ali of the associated psychiatric disorders in detail in view « the 
complexity of multi-dimensional diagnosis. In the case of the 150 out-patients, abnorm. ties 
found consisted very predominantly in personality problems or neurotic illness rathe: han 
psychoses. 17 of the 150 were sociopathic by other criteria. 68 of the 150 were free *om 
gross personality disorder, neurosis or psychosis during their adult lives. This may be th :ght 
a high percentage considering that all of these patients came for psychiatric attention. The 
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Ageanc occupational status of 100 neurosishos- reason is that so many came because of a 
pital, 100 private and 182 mental hospitalcases criminal charge or transient situational prob- 


AGE OCCUPATION lems. I think also that many homosexuals 

6 3 3S 7S | D-TLIyy- reach a stage of wanting medical confirmation 
ene ‘praca: of their own belief that they are irretrievably 

$0} MENTAL | N [ ~ homosexual, so that they can feel free to go on 


me | L practising for the rest of their lives. When 

IN, «(HOSPITALS +20 in-patients were included, out of the whole 

oe. SN SQ fF series of 200 one was defective, two dull, three 
° demented and three certifiably insane. 

» All but 23 of the 200 admitted to one or 

- — a Oe more acts with others since puberty. Where 

fo information on frequency was available, it 

1 NEuROSIS; [YQ ga was possible to make a very conservative 

OR HOSPITALS | ~ +-20e estimate that the practising cases committed 

NN r at least seventeen criminal acts a year each. 

; 08 Of the practising 177, buggery was noted in 

. 42% and fellatio in 24%. In 50 cases about 

— ————g whom better quality information was available 

804 + ea because they had been seen for research 

Ties PRIVATE | - purposes, the corresponding figures were 62% 

f aN Practice (1. = (4, for buggery and 50% for fellatio. The more 

y } . we see of these cases the more we incline to 

sae nO ad the view that there are few regularly practising 

si Fic. 2. homosexuals who do not try all variety of acts 

at one time or another. In the private series 

of 100, it was found (Curran and Parr, 1957) that those known to practise buggery differed 

from the remainder of the group only ,in having a higher level of promiscuity. This finding 
was confirmed in the larger series including hospital cases. 

On the subject of passive or active preference, although many individuals seemed to 
prefer one role to the other, the majority had practised both at different times, and some were 
predominantly passive at one time in their lives and predominantly active at another. The 
exclusive passivity of one man who could masturbate only by means of a candle inserted 
per rectum was, in our experience, unique. 

Mechanical details of this nature are of less clinical importance than the preferred age of 
the sexual partner. Pzedophiliacs, meaning those with impulses towards prepubertal boys, 
are rather a distinct problem. Of the 200 patients studied, 29 had pedophiliac impulses at 
one time or another. Only 4 had at different times in their lives committed homosexual 
acts with adult men and with prepubertal boys. The overlap between pedophiliacs and 
adult-seekers, as they may be called, was therefore very small. Between those active with 
boys aged 14 to 16 and those active with younger or older age groups it was considerably 
larger. There was no evidence of any tendency for homosexuals preferring adults 
subsequently to commit acts with young boys—the so-called “‘Rake’s Progress”. 

Significantly more of the pedophiliacs than of the remainder of the series were bisexual. 

The practising pedophiliacs showed a rather remarkable capacity for self-deception and 
self-richteousness. The special problem of the pedophiliac is, in my opinion, aggravated 
by the fact that he has no group affiliations in his sex life. Homosexual society differentiates 
and acknowledges many of its practising members with such titles as Duchesses, Queens, 
Cows, Bitches, Butches, and Butch-renters, but so far as I have been able to discover, there 
is no name for the pedophiliac.1 He is disapproved of and rejected by the homosexual 
worl. as by the world in general, and is obliged to be a furtive lone-wolf in his sexual pursuits. 
_ Se ual perversions other than homosexuality were noted in 30 of the 200 cases, the 
inci’ nce being higher in the hospital than in the private groups. Some psychopaths 
adm ‘ed to experimental indulgence throughout the whole range of sexual deviation, 
wher as normal and neurotic men were less polymorphous in these respects. 
_ In ceneral the series was highly promiscuous. For example, in 51 cases where relevant 
info: iation was noted, the median number of homosexual partners admitted was 12 and 
the; an 38. Of the 200, 35 specifically admitted to acts in public lavatories, affectionately 
kno\ } as “cottages” in the parlance of the queer world. 

It sometimes claimed that promiscuity, as opposed to fidelity, in homosexual relation- 
ships in itself a symptom of associated psychiatric disorder. This is an attractive thesis, 
part’ ularly in relation to psychotherapy, but we have not been able to confirm it in our 
seri Indeed, on comparing the psychiatrically normal homosexuals with the remainder 


'T » author has since learnt from conversations during a WHO study tour that the same is true of 
hom exual society in Sweden. 
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of the series—or, if preferred, the less abnormal with the more abnormal—the rev. ‘se js 
found to be true. Significantly more, at the 5% level of probability, of the less abr »rmal 
sub-group admitted to 6 or more partners. Nor have we been able to confirm Hen: + and 
Gross’s (1938) finding that underprivileged homosexuals are more promiscuous thi the 
more favoured economic groups. Comparing Groups I and II with the remainder of thc com- 
bined series reveals no significant difference in this respect. 

In regard to civil status, 37 of the 200 cases were married. The mean age at marriace was 
27-3, which is the same as the national average. Two-thirds of those who married did so 
before the age of 30. As many married women younger than themselves as married older 
women, the mean age difference being 0-3 year older than the wife, as against the national 
average of three years older. Some almost completely homosexual men claimed normal 
technical performance in intercourse. The subject of married homosexuals deserves special 
study, but unfortunately case material is all too hard to find. 

No significant difference was detected in the psychosexual experiences in early or laicr life 
of the grammar and public school boys, who constituted respectively 20°% and 35° of the 
whole series. It is probable that the significance of segregated or boarding school education 
as a contributory factor in homosexuality has been greatly exaggerated. Adult homosexuality 
may occur in spite of co-education at all stages of childhood and adolescence. In view of the 
facts that the vast majority of the population is educated at State day schools, and that many, if 
not most, of such schools are co-educational, it is surprising that the myth of segregated 
education as the principal cause of homosexuality has been so long sustained. 

For reasons discussed in a previous publication, we believe the Kinsey Scale to be a most 
valuable classification. In these 200 patients, the Kinsey rating was often not used at the time, 
but the majority were classified as 100° homosexual, bisexual-predominantly homosexual, 
bisexual-predominantly heterosexual, or simply as bisexual. 83, that is 41-5°% of the whcle 
series, were classified as Kinsey 5 or 6 or as 100% homosexual or nearly so, and the propor- 
tions in the private and hospital series so diagnosed were practically the same. 

In regard to the controversial question of early seduction and its effects, we have found no 
significant association within the series between a history of seduction and a tendency to 
pedophilia in adult life. The finding in the private series that seduction was reported more 
often by those on a criminal charge than by those not on a charge was not confirmed in the 
hospital series. In a retrospective survey (made by P.S.W. colleagues) of 100 consecutive 
male referrals to the St. George’s Hospital Child Guidance Clinic, the number referred 
because of alleged seduction was 3, while seduction was an incidental finding in another 3. 
In none of these cases, so far as could be ascertained, was the event a major causal factor 
in the child’s psychiatric disturbance. 

The recent work of Garrone and Mutrux (1956) in Geneva reminds us that the investi- 
gation of sexual deviation on physical lines has, to date, been notably unrewarding. We 
have little to contribute in this connexion. Laboratory examination of semen by Dr. G. |. M. 
Swyer and sexing of polymorphonuclear blood cells by Dr. J. L. Stafford have been carried 
out in a few cases, so far with normal findings. 

So far as the clinical data are concerned, our findings need to be interpreted with great 
caution in view of the nature and size of the sample. On the other hand, comparison of private 
patients with hospital patients, and of out-patients with in-patients, has revealed few impor- 
tant discrepancies in the main findings. 

Having begun by deprecating the surfeit of speculation in the literature on homosexi lity, 
I should like to end with some highly speculative arithmetic. 

If the incidence of homosexuality in different age groups in the male population of Er :\and 
and Wales was the same as in the groups of in-patients we have studied, and if the a\ rage 
figure of fifteen criminal acts a year each applied to all these homosexuals, then th. ratio 
of criminal acts to known indictable homosexual crime would be of the order of 2,500 |. one. 
To take another series of assumptions, if the Kinsey findings were true of England and * 1les, 
then within the age group 21 to 30 only, this ratio would be 30,000 to one. 

Such fanciful figures may be of little more than journalistic value. Their exact v dity, 
however, is less important than the fact that there is an almost astronomical disparity b. veen 
the numbers of illicit sexual acts that occur, and those that are detected and prosecu ‘ by 
the guardians of the Law. Perhaps on this point—if on no other—we can all agree. 
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Homosexuality, with Special Reference to Classification 
By P. D. Scott, M.A., M.D., D.P.M. 


Tut first impulse towards the study and classification of homosexuality as a clinical 
entity came from K. H. Ulrich, a legal official in Hanover in the middle of the last century. 
Himself sexually inverted, it is characteristic that he should have viewed the matter in two 
colours only; to him an individual was either an urning or a dioning and had been born that 
way. Subsequent investigators, accepting the plausible opinions of their patients and 
perhaps believing that only an inborn condition could be so resistant to treatment, 
persistently included in their classifications of homosexuality a “congenital” group. Many, 
perhaps most, psychiatrists continue to do so to-day. 


In addition to his congenital group, however, Krafft Ebing (1883) recognized the outstand- 
ing clinical fact that some homosexuals have circumscribed sex perversion while others have 
their whole personality coloured in harmony. Schwarz, on the one hand, said that “Serious 
perversions are imbedded like a foreign body within a completely normal personality”, 
while Karen Horney, on the other, maintained that character explains perversion and that 
sex disturbances are the effects not the causes of neurosis. This new approach had been made 
possible through Freudian teaching which, in essence, postulates an original and basic 
freedom of choice of love object and that the homosexual’s choice is limited by dominance 
of castration fears. Ferenczi introduced two new categories, the subject-homo-erotics 
(more narcissistic than feminine, behaving as the subject wished his mother had behaved to 
him) and the object-homo-erotics (anal rather than phallic characters, wishing to enjoy 
sex in the same way as mother, tending to submit themselves to father figures). While these 
active-passive homosexual, and subject-object homo-erotic categories have real clinical 
significance, their usefulness is diminished by the fact, recognized by Freud and others, 
that the forms are commonly mixed or successive to one another. 


Kinsey’s work removed the concept of a third, intermediate, sex. There are hazards, 
however, in using for clinical purposes what were purely research categories. Placement of an 
individual in one of Kinsey’s six grades must be highly subjective; Kinsey himself had to 
abandon his neat definition of homosexuality for this purpose and considered “both 
psychologic reactions and overt experience”. Doctors tend to see mainly those in grades 5 
and 6. Position on the scale does not indicate absolute frequency, force of drive, ““compul- 
siveness”, whether the homosexuality is a matter of phantasy or action. Bisexual as well as 
homosexual and, indeed, heterosexual persons may become recidivist sex-offenders. 
Conversely, an apparently totally homosexual person may be facultative in the sense of being 
able to respond to environmental changes, of being adaptable, of lacking a strong compul- 
sive drive to one form of sexual behaviour. Especially where there has been long segregation 
in communities of one sex, or if at the time of examination the individual is living in such a 
community, then, even if homosexual behaviour is habitual and exclusive, there should te 
caution in assuming that it is irreversible. It would be reasonable to postulate two variants. 
One concerning choice of object (homosexual, heterosexual, &c.) and the other concerning 
the freedom or rigidity with which this choice is expressed (facultative, “‘compulsive’’). 
In many bisexual cases there is very much less real freedom of sexual expression than at first 
sight appears. 


Dramatic changes in mode of sexual expression are commonly observed and only serve 
to u: derline how much homosexuality is a complex adaptation as distinct from entirely an 
inherent tendency. 


R do describes Variational, Situational and Reparative patterns of sexual behaviour. 
The reparative patterns are means, largely unconscious, of circumventing early fears. He 
pois out that these reparative patterns are highly inflexible and that the individual depends 
upo them for full orgastic gratification in all circumstances. He states also that such an 
indi idual cannot gain real satisfaction from standard sexual performance, evidently not 
acce ting that some individuals are so successful in their adjustment that they are frequently 
able to enjoy heterosexuality provided they pay for it in the appropriate manner. His 
app ach like that of Boss and other existentialists makes for a classification of all sexual 
acti ty rather than for a limited classification of homosexuality alone. 


F ually broad and even more clinically applicable is Mangus’ classification of sexual 
dev tions—non-pathologic, subcultural and pathologic deviations. The latter he divides 
intc seven degrees taking into account the degree to which the tendency is abnormal, the 
stre gth with which it is expressed and controlled, and the extent to which it is dangerous 
or nbarrassing to others. It is broad classifications such as this which prevent the not 
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infrequent confusion of, say, homosexual play in childhood and adolescence, with rep rative 
patterns seen in clinics, or with so-called homosexuality in ancient Greece or in is lated 
island communities. It is fair to state that these conditions are utterly unlike and tha con- 
clusions based on one group are by no means applicable to others. 


For completeness the concept of pseudo-homosexuality, which appears in many clas ;ifica- 
tions, needs comment. Some writers describe as many as twelve different forms of pse:ido— 
or spurious—homosexuality. This throws much light on the psychopathology of !:omo- 
sexuality but is not really useful for classification purposes, for all homosexuality is spurious 
or counterfeit sex, and the personality has always to be taken into account. Since the 
quality of the personality seems to be of major importance in matters of prognosis and treat- 
ment the following groups (recognized as arbitrary sections from a continuum) were defined 
as seeming to represent the male homosexual material seen in hospital clinics, prisons and 
remand homes: 


A. Adolescents and mentally immature adults sometimes go through a phase in which 
they are uncomfortably aware of their attraction to both sexes and do not know how to 
resolve their quandary. Some seem to settle in favour of heterosexuality and have no 
further trouble, others become homosexual or manage to become stable bachelors. In any 
event they are much in need of supportive psychiatric treatment and perhaps of psycho- 
analysis. They are not socially dangerous. 


B. Severely damaged personalities: 

(1) The very effeminate, self-advertising, female-impersonating individual who talks in an 
affected manner, walks with a mincing gait, wears make-up and frilly underclothes. Most 
of these are sexually self-sufficient but, needing to be acclaimed by others, they enjoy the 
chase rather than actual sexual contact, though they may become homosexual prostitutes. 
Most homosexuals avoid these persons unless for want of more satisfying partners. They 
are not socially dangerous. 

If young, and they usually are, they are best placed in a hostel, but it must be one in which 
the warden is familiar with the problem. Many lay-people consider that such youngsters 
will demoralize the community. But if handled calmly and given a homely atmosphere they 
settle readily and harmlessly. Psychological treatment as opposed to psychologically 
inspired handling, does not seem to be successful. 


(2) The inadequate, down-trodden, dull (whatever the I.Q.) who have never experienced 
a loving relationship with anyone and are almost socially isolated. They tend to snatch 
fleeting contacts in lavatories sometimes for payment, are not socially dangerous and are 
likely to be untreatable in the clinic. They are most likely to respond to very long-term 
supportive treatment from a probation officer or other social worker. Ideally they should 
be accommodated in special communities for those who cannot cope with ordinary social 
requirements. 


(3) The deeply resentful, antisocially inclined individual usually with a long record of 
court appearances, starting in childhood with Truancy and Beyond Control charges. 1 hey 
tend to come from homes in which the mother is at the same time possessive and hostile 
to the boy. It is difficult to determine to what extent they really are homosexual, for they 
are ready to exploit anyone and anything. Socially they are dangerous to other homosexuals 
whom they victimize and to society through their non-sexual offences. They seem to disappear 
from clinics after the 20’s, perhaps to prison. No treatment method has been shown t« be 
effective. 


C. Homosexuality in relatively intact personalities who are quite well socialized. 
group includes the youths who have digested scruples and are living pleasurably, often | 
the patronage of older homosexuals of the same sort. Such individuals soon learn the r: 
rarely approach anyone before they are sure that it is safe. These people are happy) 
able to hold useful jobs. They support one another. They are not at all socially dange 
They do not want treatment and it should not be forced. A sympathetic attitude 
explanation of the particular risks they run at time of emotional stress, is often worth \ 
and all that is necessary. If they have been handled tactfully they will, and do, come ! 


In this division also are the less happy individuals who are unlucky enough to be bou: 
socially more difficult love objects such as children, so that there can be no support fron 
minority group for them. These, of course, may be a danger to children. They benefit 
psychiatric treatment and some psychotherapists are optimistic about helping if not cu 
them. They may also respond to probationary supervision in controlling if not in radi: 
changing their sexual preference. 
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D. Latent and well-compensated homosexuals.—These are often men of considerable 
strencth of character who may not appear in court or clinic until late in life. They either 
genuinely do not know what their real difficulty is or else have struggled in the main success- 
fully against it. Very often they are intelligent, perhaps married with healthy children, 
perhaps teachers, business directors, youth workers. They are particularly at risk during 
times of additional stress or during the depressions of later life. They are also particularly 
likely to carry out one of the symbolic or “incomplete” offences, touching, fondling, 
exhibiting in lavatories. Unfortunately children are often involved but are always treated 
gently and are probably already predisposed to such approaches. They usually soon 
regain their poise and should then be kept under occasional observation through a 
supportive clinic. They may perhaps be tided over further danger periods by means of 
closer support, together with sexual sedatives (estrogens). It is this group which stands to 
lose se much through imprisonment. Those who are so unfortunate will be very much in 


need of rehabilitation afterwards. 


E. Homosexuality coexisting with serious mental disability—This ill-defined group 
includes those with psychoses, organic brain damage and the extremes of personality defects. 
They are, of course, very dangerous socially. They are apt to injure their victims in a way 
which none of the others would contemplate, nor do they take only “predisposed” victims. 
They have to be segregated till rendered harmless by ageing or specific treatment. Actual 
punishment is, however, probably less useful here than in any of the categories. Section 8 
of the M.D. Act 1913 or admission to a mental hospital may be indicated. This is the 
group which presumably should be accommodated in an East-Hubert prison-hospital. 

With the help of colleagues at the Maudsley and Bethlem Royal hospitals, all the cases 
diagnosed as homosexual in the two hospitals during 1951 and 1952 were analysed in certain 
respects. There were 72, 63 males and 9 females. 


SociAL THREAT PREFERRED ACTIVITY 


PREFERRED SEX OBJECT 
Male) 


M. F. M. F. 
Child oe i 2 Harmless . Phantasy only i. a 


Young person .. 10 Nuisance .. = Masturbation with 27 


1 
Adult a ree ee Dangerous io o partner 
Variable .. . S — Not known i Sodomy... i. 
5 — Intercrural — wa 
Not known i 


Not known 


M. 
A. Adolescent-like conflict 10 
B. Severely damaged personality 
1. Very effeminate 
2. Inadequate 
3. Antisocial .. ~ i 
Well socialized, accepting homosexuality 
Latent and well compensated 
With serious mental disablement 
Doubtful ae 


Kinsey Group .. 


Not known 


fertile field for research would seem to be the comparison of homosexuals with other 
ed samples, in respect of personality and family background, It has several times 
r stated that homosexuals are more intelligent than other sex offenders, and certainly 
\ give the clinical impression of being in the main better integrated persons. The 
ving assessments of social class and occupational grade with different samples of 
)sexuals confirms the general direction of this suggestion. The average ages of the 
isexuals and exhibitionists were 34 and 31 respectively. 
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SociaAL CLASS DISTRIBUTION (MALES OVER 15) 
ACCORDING TO THE REGISTRAR GENERAL’S CLASSIFICATION 
Greater London London 
London exhibitionists homosexuals 
Conurbation 100 26 100 
1951 Census hosp. prison hosp. prison 
Social (2,904,849) pts. convicts pts. convicts 
class Ye % 7 Yo %o 
46 0 0 2 , 
16:2 4 4 16 . 
55-2 68 58 60 - 
10-7 19 23 19 . 
13-3 9 16 3 10 


Similar findings were demonstrated using the Hall and Jones Scale. 


The psychoanalysts state that there is no specific homosexual ego, and clinical experience 
reveals no specific personality type, yet certain features occur so frequently as to stxgest 
a linkage of common causation. The inability to reconcile dependent and assertive drives 
seems especially common. However able, they sometimes feel paralysed when instructed 
or expected to carry out a task, even though it be well within their capacity. Associated 
with this is their common complaint, more marked than in any other sort of patient, of 
procrastination. 

The early belief that the child failed to develop emotional independence from his mother 
because of her over-gratification of his needs, has now generally been abandoned in favour 
of the opposite view, expressed by Fenichel—‘‘children in general tend to identify themselves 
more with the parent from whom they have experienced the more impressive frustrations”. 

The descriptions of mother as given spontaneously by 36 homosexual patients and 
36 controls (neurotic and psychotic) were classified under seven headings and compared. 
Approximately two-thirds of each used terms implying good, positive qualities, yet terms 
implying dominance and negative qualities were nearly twice as frequent in the homosexuals, 
implying that an ambivalent relationship is commoner in homosexuals. 

Impressive frustration in the childhood of homosexuals is certainly the rule. Considering 
the incidence of broken homes it was found that of a group of 40 convicted homosexuals 
serving short sentences, one-third came from actual broken homes (one parent absent). 
All but 3 of the cases showed gross and acknowledged emotional disturbances in their early 
family life. In a series of 20 juvenile homosexual offenders, half the homes were “‘broken” 
and all but 2 showed gross emotional disturbance. 

In an attempt to ascertain significant questions for the study of the backgrounds of 
homosexual patients, Dr. N. H. Rathod and I put a series of 197 questions to 15 
homosexual patients and to 15 neurotic or recovered psychotic controls not suffering 
from sexual disorders. The following composite case history includes the most significant 
points: 


The patient is a male in his early thirties. His father is likely to be recently dead. 
Father was much older than mother: 
Parental age-discrepancy 
5 or 10 or 15 or 
more more more 
years years years 
Controls 5 3 -— 
Homosexuals rs 5 4 


Father is described by the patient in predominantly negative terms. He does not 
conceal his dislike for his father. Strict, disinterested and jealous are common terms 
used in describing him. Father himself was brought up strictly. Mother is alive and 
aged about 59. She is described as a good mother but also as determined, capable, 
forceful. She is not criticized freely by the patient but he indicates ambivalence to her. 
Very frequently he either describes his difficulty in showing affection to her, or she 
to him. She goes out to work and enjoys doing so. She works or has worked as a 
manageress, teacher, nurse or artist. She worked when the patient was a child, in 
many cases between the time he was 2 and 6. Mother’s marriage was not “‘forced”’ by 
pregnancy. She wanted a boy, yet when she had one often treated him like a girl. 
Mother is more likely to have been the only child or youngest of her family. She had 
most feeling for her father, but broke off relationships with her home early. She 
tends to look down on men. There is no particular tendency to mental disorder on 
either side of the family. This patient comes toward the younger end of the family. 
His male siblings have more celibacy or broken marriages. Discipline at home 
is strict but not necessarily consistent. The patient does not feel rejected. Mother 
imposes discipline more frequently than father. The patient has often been fussed and 
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over-protected. In arguments mother gives in less frequently than father. Almost 
invariably the patient used to avoid fights and rough games. Apart from nail- 
biting, tics and masturbating, there is no marked tendency to the so-called neurotic 
traits or behaviour disorders. He did not especially frequently play truant, or bed- 
wet, or have marked fears. He was, in general. conforming and he helped his mother 
greatly. Tendencies to dressing-up, amateur dramatics, feminine occupations, playing 
exclusively with girls before puberty, were surprisingly not especially common. He 
got on better with adults than with young people. He did not want to be like his 
father. He was much aware of inferiority feelings as a child. His awareness of sexual 
feelings was early but the onset of puberty was not. 


First awareness of Av. onset 
sexual feelings of puberty 
Age in years 0-5 610 11-15 16-20 (Years) 
Controls 4 7 3 Controls 14 
xPerience Homosexuals 4 4 5 1 Homosexuals 14 
o suggest 
1 h 

ind hte ” Finally, Fig. 1 epitomizes much of the homo- 
ssociated a sexual’s problem. It is of a 43-year-old boy, 
atient. of = now an actor in his fifties, Kinsey grade 6. 
: Kea j He is wearing a red velvet dress, his hair is 
1s mother ae Ae dressed with macassar oil and done up in a bun; 
is Sianaaete “eS » a Te though difficult to see in the photograph he is 
emselves : , wearing a bangle and a large ring; he Carries, 
rations”. 3 of all things, a whip. Even in those days it 
ents and 3 cy was quite exceptional to treat a boy in this 
ympared. , xs ; way at 43. Mother was described as “deeply 
ot tm ~ ee religious and very, very strict”. Father was 
sonra mS twelve years older than mother and died 
: ; ; , ’ young. Most of this boy’s upbringing was left 
sidering | ee to unwilling older sisters of whom there were 
Seonuale six. He is the only boy and youngest child. 
absent), . A constellation of circumstances more certain 
eir early to produce sexual disorder of some sort could 
broken” ‘2 not have been devised; the most superficial 
investigation by a social worker could surely 
wns of Fic. 1. have recognized his peril. No preventive 
Sto 15 action was taken and, furthermore, despite the 


considerable advance in knowledge, it is scarcely any more likely that preventive action 
would be taken in similar circumstances to-day—half a century later. The irony of the 
matter is that though he did not rebel then, he has spent the rest of his life rebelling in 
the sexual field and otherwise, and though he was probably unhappier then than he is now, 
it is to those days and to that red velvet dress, that he has always wanted to get back. It 
is also to that age group that we should be looking for the answers to questions of causation 
and prevention of crime and sexual maladjustment alike. 


uffering 
nificant 
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Dr. f. C. N. Gibbens: 


( \e of the main conclusions we can draw from this discussion is that there are many types of 
ho: »sexuality and that many apparent differences of opinion may be due to people talking about 
dif! ent types as if they were one. My own experience has recently been with yet anothor type— 
the ordinary offender, usually thief or house-breaker, who happens to be homosexual. Recently, 
le .mined every other lad (aged 16-21) sentenced to Borstal training in the Greater London area, 
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comprising a total of 200 lads. None of them was sent to Borstal for a homosexual offence c 
ever been convicted of one. All of them are being seen again in Borstal a year later; since thi has 
been carried out in the first hundred, and forms some sort of check, I shall refer mainly to ‘ .em. 
The incidence of homosexuality was similar to estimates which have just been given. 3°% were h: mo- 
sexual prostitutes (convicted of larceny or robbery) who talked about their inclinations freel: A 
further 13°%—making a total of 16%—were considered to have important homosexual prohiems 
which might complicate training, although they denied any inclinations. Two were later shown to 
have withheld information about strong tendencies, but many of the others were suspect because 
they were uninterested or undecided in the direction of their interest. After following them up, it 
seemed that the best pointers were hostility to girls, a fear of being “‘bossed”, or cheated by them; 
and an unexplained conviction that they would never marry. When seen a year later, the prosti(utes 
had not given much trouble, and one of the others had been sent to prison for a serious offence. 
Again, 13% of the lads—unfortunately, not very often the same lads—had had to be dealt with for 
homosexual behaviour; usually of a minor kind but never an isolated event. A total of 15% therefore 
either showed homosexual behaviour or had declared inclinations. The figures for the second hundred 
were similar—5 % with definite inclinations and 20% “suspects”. When the suspects were contrasted 
with the remainder in respect of 94 objective factors in criminal and social history, the statistically 
significant differences were that the suspects had had neurotic symptoms and psychiatric treatment 
more often, and, rather curiously, that they practically never had a major physical disability. Physical 
defects do seem to be common in other types of sexual deviant. 


The most interesting information produced by these lads, however, referred to seduction. During 
examination of the first hundred it became clear that many had been sexually approached by adult 
men, though this was often not mentioned since an experience of this sort was not considered to be 
related in any way to discussion about homosexual experiences at school, &c. The second hundred 
were asked systematically whether an adult had ever “‘made a pass at them’: no less than 34% 
remembered at least one incident of this sort.’ Usually ‘“‘a man in a cinema once put his hand in my 
lap”: less often money had been offered in some alley-way. The interesting thing was the proportion 
reporting this was precisely the same whether the boy was a “suspect” or not—34%. The ordinary 
heterosexual boy clearly thought it of no significance and not worth mentioning in reference to his 
sex experiences. 8°% had suffered some actual seduction; the unusual feature was that there had been 
a response, though some had had experience with contemporaries before and the incident only 
taught them that it could be financially profitable. 


Little has been said about physical factors in homosexuality. I believe that these undoubtedly 
exist, but, again, the lack of satisfactory classification of homosexuals has prevented progress. The 
first one hundred were asked to agree to measurement and anthropometric photography after the 
manner described by Sheldon, but with the improved technique of Tanner (1951). Only 56 lads 
consented, and the material bearing on homosexuality is, therefore, small. As a whole, the Borstal 
lads were markedly mesomorphic (muscular) in somatotype. In the “suspect” group the two main 
characteristics were: 


(1) That the extreme in each dimension—in endomorphy, mesomorphy and ectomorphy—was 
a definite homosexual. 


(2) Pronounced endomorphy is uncommon in delinquents, and 3 of the 5 examples were suspects. 


(3) The characteristic physique of the “undecided” and undifferentiated suspects was mesopenia, 
or lack of muscle: they looked and were rather feeble youths. 


From the institutional point of view these lads fall into roughly four groups: 


(1) 3% of prostitutes or others of declared inclination who are in some ways the least diffic 
to manage, though their response to training is problematical. 


(2) 2% of older neurotic lads with strong but concealed inclinations. These are the most diffi 
since they are liable to emotional upheavals without notice. 


These two groups are the more serious homosexuals. The remainder are composed of: 


(3) 5% of rather aggressive and criminally sophisticated youths: they have strong heterosex 


/o 


interest, though often with much conflict, and their activities are partly a substitute. 


(4) 5% of immature undecided lads whose activity is of the common schoolboy type. 


I should like to add that to an outside observer like myself the method of dealing with cases 
Borstal seems to be tactful and humane, protecting the individual from undue influence, but : 
depriving the homosexual outright of a chance of benefiting from training. 
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Section of Neurology 
President—D. W. C. NorTuriecp, M.S., F.R.C.S. 


[March 7, 1957] 


MEETING AT THE West END HospITAL FOR NEUROLOGY AND NEUROSURGERY, LONDON 


The following cases were shown: 


Kalodent Spinal Grafting for Lumbar Retrolisthesis.—Mr. GEOFFREY KNIGHT. 
(1) Internal Carotid Stenosis (Atheromatous). (2) Internal Carotid Stenosis (Traumatic). 
(3) Internal Carotid Stenosis (Atheromatous).—Dr. CoLIN EDwaArbs. 


(1) High Cervical and Lumbar Syringomyelia. (2) Rapidly Growing Multiple Schwannomata.— 
Dr. T. ROWLAND HILL. 

Aneurysm Right Middle Cerebral Artery. Recurrent Spontaneous Intracranial Hemorrhage 
with Intracerebral Haematoma.—Mr. CAMPBELL CONNOLLY. 

Ocular and Neurological Manifestations of Mumps Encephalitis.—Mr. J. MINTON. 

Intracranial Hypertension with Early Loss of Vision—Dr. JOHN MILNES. 


[April 4, 1957] 


DISCUSSION ON DISORDERS OF THE HIND-BRAIN CIRCULATION 
Mr. John M. Potter (University Department of Neurosurgery, Manchester Royal Infirmary): 
Arterial Blood Flow Patterns 


The cerebral circulation via the vertebral arteries has received much less attention than 
the circulation via the carotids: because the latter are so much more easily accessible before 
and after death, they have received a disproportionate amount of attention. 

Nearly ten years ago, we (McDonald and Potter, 1951) were attracted to the vertebral- 
basilar system which in the rabbit—the experimental animal that we used—is similar to but 
relatively more pronounced than that of man. But we were soon distracted from the 
cerebral circulation itself by the discovery that the blood flow in the basilar artery was laminar 
or streamline in type; rather than a truly turbulent (or hydraulic) flow in which the com- 
ponents of a fluid follow random pathways and which is wasteful of energy. That streamline 
flow occurs in veins has been known for many years, but the ready opportunity for observing 
whether or not it is present also in an artery does not arise until one is able to see two arteries 
join ng to form another, and this is the unique feature of the usual type of vertebral-basilar 
junction. Moreover, in the rabbit, these arteries are sufficiently translucent to see what 
goe- on within them. 

1omas Willis (1684), in referring to the anatomy of the brain, said that “in other parts 
wh -e matters appear to the senses we do not so easily fall upon errors”, and he thus indicated 
the zeneral truth that knowledge comes more slowly concerning structures which are well 
shi ded from the cursory investigator. The careful and time-consuming studies of 
Hu: -hinson and Yates (1956) have emphasized that we may indeed “fall upon errors” if we 
con ider the cerebral circulation only in terms of the carotid arteries and their patency. 

S ace Willis’s day, the anatomical approach has been a popular one in deducing cerebral 
circ ‘latory function; but, as in other spheres, it is in itself inadequate, and this is particularly 

the study of arterial anastomoses. An anastomotic artery, it is ordinarily assumed, 

| have blood passing through it in one direction or the other. But sometimes blood will 

- it from either end—and what happens then? We borrowed a term used by Kramer 

2), the “dead point”’, to describe the interface between the two such opposing columns of 

d. I think now that this is an ill-chosen term, for it has a dead, anatomical inadequacy, 
misses the essentially dynamic activity that is present at such a point. 


* TEMBER 
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[A cine-film: “Blood Streams in the Basilar Artery” was then shown by the author. 

Such evidence as I have suggests that the basic pattern of blood-flow in the rabbit is present 
also in man, but that in man it is probably modified by the more erratic formation o/ the 
vertebral-basilar junction. Inthe rabbit, the limbs of the Y-shaped junction usually lie . »m- 
metrically all in one plane, and I do not recall ever having seen (in some 60 rabbits) a basilar 
artery that was at all tortuous. These anatomical differences in man should not in themsc!ves 
produce true turbulence of the bloodstream, but they might affect the course of the indivi ual 
streams and allow perhaps spiral streams which would give in an arteriogram the appearince 
of filling the lumen of the basilar artery. 

I have examined vertebral arteriograms of 74 patients with an eye for these points. In 
the first place, some of those films which were relative failures as arteriograms were of con- 
siderable interest in other ways. In nearly a quarter of all the arteriograms there was 
distinct evidence of streamline flow in the basilar artery, and in a third of these it was seen 
in the /ateral view. Now, if it is seen in this proportion, it is likely to be the normal state 
of affairs, for the streams are easily upset, whereas it would be impossible, I think, to create 
them by injection into an already turbulent bloodstream. Furthermore, the theoretical 
approach suggests that the threshold for turbulent flow is unlikely to be reached in this 
artery except perhaps at the peak of systole in a large artery, or when there is a high pulse 
rate. McDonald (Hale et al., 1955) has, in recent years, been concerned with the complexities 
that are introduced into this subject by the pulsatile nature of the blood flow, and he has 
kindly checked on this matter. I have supplied him with measurements taken from the 
arteriograms, which show a mean internal diameter for the basilar artery of 3-0 mm. with 
a rare maximum of 5-0 mm. and a minimum value of 1-7 mm. 

Velocities of flow have to be guessed for man 
by analogy with animals in which they are 
known. A high velocity makes for instability 
of the streams, but it is of interest that one of 
the best arteriograms showing streamline flow 
(Fig. 1) is seen in a case of an arteriovenous 
malformation where the velocity of flow might 
be expected to be abnormally high and in 
which the basilar artery is rather a large one 
4:2 mm. in its maximum internal diameter. 
Sometimes a ghostlike appearance of an artery 
is seen with sharp contrast medium only where 
it is clinging to the walls. Flow is slowest 
there, and the most peripheral lamine get left 
behind after the more axial streams have passed 
on. 

Finally, the contrast medium may represent 
only a portion of the lumen of the artery; that 
is, only one set of streams is shown. This was 
striking in one arteriogram, where an apparent 
difference of one millimetre in the diameter of 
the basilar artery was seen between that in one 

Fic. 1.—Rt. vertebral arteriogram, show- film which showed only some of the strears. 
ing streamline flow in a large basilar artery. and that in another where the lumen was fu'ly 
filled with contrast medium. 


REFERENCES 
HALE, J. F., MCDONALD, D. A., and WorMerRSLEY, J. R. (1955) J. Physiol. 128, 629. 
HUTCHINSON, E. C., and YATEs, P. O. (1956) Brain, 79, 319. 
KRAMER, S. P. (1912) J. exp. Med., 15, 348. 
McDona Lp, D. A., and Potter, J. M. (1951) J. Physiol., 114, 356. 
WILLIs, T. (1684) Practice of Physick. London. 


Dr. E. C. Hutchinson (Newcastle, Staffs.): 

When the clinical effects of occlusions of the proximal portion of the vertebral artery ; 
considered it is necessary to define the words “proximal portion” —it refers to that part 
the artery within the vertebral arterial canal and the part arising from the subclavian arteri 
Stenosis or occlusions of this part of the artery play a much larger part in cerebrovascu 
disease than the relatively rare examples of occlusions of the intradural portion of 1 
vertebral artery. In the 35 patients who died as a direct result of a ‘‘cerebral thrombosi 
it was later shown that stenosis or occlusion of the cervical portion of the vertebral art: 
played a part in the final infarction of brain tissue in just over one-third of the patients. 
contrast, occlusion of the hind-brain arteries within the skull was present in only 3 patients 
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Analysis shows that the vertebral artery, when affected by atheroma in the neck, plays 
a part in the clinical picture in one of three ways. Firstly, acting alone, stenosis of the 
cervical portion may cause infarction of the hind-brain; secondly, combined with disease of 
the carotid artery it may produce a characteristic pattern of infarction of the hind-brain— 
characteristic in that it affects both the cerebral hemispheres and the cerebellum; thirdly, 
disease of the vertebral artery may be an important factor in the syndrome of carotid artery 
occlusion. 

The 2 patients with hind-brain infarction due to stenosis of the vertebral artery have been 
previously described (Hutchinson, E. C., and Yates, P. O. 1957, Lancet, i, 2) but it should 
be noted in this context that the 3 patients with occlusions of individual intracranial hind-brain 
arteries also showed extensive disease of the vertebral artery in the neck. It may well be 
that further studies will define a syndrome in the hind-brain, associated with vertebral artery 
disease, comparable to that seen in the fore-brain with internal carotid thrombosis. 

When the cervical portions of the vertebra and carotid arteries are both affected by atheroma 
the clinical effects are seen in one of two situations. The first occurs as a result of a fall in 
the systemic blood pressure from various causes. We have seen it in operative shock, 
Stokes-Adams attacks and carbon monoxide poisoning. Following the episode of hypo- 
tension there suddenly develop the signs of an intracranial lesion. The clinical picture is 
not remarkable, the patient usually being unconscious with a hemiparesis, but the pattern 
of infarction of the brain is distinctive since both the cerebrum and cerebellum are affected 
simultaneously. The infarction of the cerebellum, at least, must be attributable to disease 
of the vertebral artery. The second effect, and this is probably the most important role of 
the vertebral artery in cerebro-vascular disease, is seen in the syndrome of occlusion of the 
carotid artery. 

One of the most puzzling features of this syndrome has been the mechanisms underlying 
the recurring episodes of motor and sensory disturbances so frequently seen. 

In a series of 13 cases, with adequate clinical and pathological data, the clinical history 
followed one of two broad patterns. In 7 cases the history consisted of a single episode and 
this eposide was usually a hemiplegia. The mechanism of the hemiplegia as shown at 
post-mortem was either occlusion of the middle cerebral artery independent of the diseased 
carotid or extension of thrombus from the carotid to the middle cerebral artery. In each 
case the vertebral arteries, and often the other carotid, were free of disease. In contrast 
there were 6 patients who presented with what may now be called a “‘classical” history of 
internal carotid thrombosis. In each of these 6 cases not only were the carotid vessels 
stenosed or occluded but also the vertebral arteries in the neck were affected to a similar 
degree. Because of these observations we feel justified in regarding this particular presenta- 
tion of carotid thrombosis as an expression of failure of the collateral circulation—an 
important factor in this failure being stenosis or occlusion of the vertebral artery. 


Dr. P. O. Yates (Department of Pathology, University of Manchester): 
Pathological Changes following Proximal Vertebral Arterial Stenosis 


This paper is based on the pathological findings in 100 patients who were selected for 
particular post-mortem study because they had shown clinical evidence of cerebral ischemia. 

Though I am concerned with the pathological changes following proximal vertebral 
arterial stenosis, I do not believe that any really valid conclusions can be reached concerning 
the effects of disease of the vertebral or of the carotid arteries on the brain without a full 
knowledge of the state of all 4 vessels throughout their course. In these 100 cases, therefore, 
the whole length of the carotid and vertebral arteries was examined both radiologically and 
by dissection. This was facilitated by injecting the vessels at post mortem with a radio- 
opajue gelatin mass consisting of 15% silver iodide in 10% gelatin. The mixture was 
prepared by adding silver nitrate solution to solution of potassium iodide and gelatin in 
wat r. The cervical vertebra were removed entire, the bone decalcified and the arteries 
diss cted (Fig. 1). 

S znificant atheromatous stenosis (narrowing of the lumen by half or more, or complete 
occ! sion) was less common in the vertebral arteries (57 vessels) than in the carotid arteries 
(77 vessels). In 5 cases both an internal carotid and a vertebral artery were occluded, this 
beir g the same incidence in this series as bilateral carotid occlusion. 
the vertebral arteries the sites of stenosis or occlusion were slightly more scattered than 
in t ie carotids but, like the internal carotid, the lesion was most common within 2 or 3 cm. 
of ie origin of the artery (36 vessels). In the next part, extending from the sixth to the 
sec nd cervical vertebra, 17 vessels were affected; in the tortuous segment 8 arteries were 
ste: osed or occluded; 4 vessels showed significant narrowing in the intracranial parts. 

‘ hrombosis, which was found in 6 vertebral arteries (compared with 15 internal carotid 
art ries), was not significantly predominant at any point along the course of the vessels. 
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There was another type of lesion often responsible for narrowing of the lumen; th: was 
the elevation of a plaque of atheroma by hemorrhage into its depths (Fig. 2). Some of 
these lesions were recent and probably in part responsible for the terminal illness; other~ were 
older. Such lesions have been suggested as the frequent cause of coronary arterial occ: usion 
and myocardial infarction (Paterson, 1936). 





Fic. 2. Fic. 3. 


Fic. 1.—Dissected specimen showing the normal course of 
the proximal part of the vertebral arteries; the internal carotid 
arteries have been pinned to the side for display purposes 

Fic. 2.—Vertebral artery showing partial dissection of ihe 
arterial wall by a hematoma which had arisen in the depths 
of an atheromatous plaque. The lumen of the vessel is 
narrowed. 


Fic. 3.—Complete loss of the granular cell layer in that 


part of the cerebellar cortex supplied by the superior 
cerebellar artery. 





Sudden hematomata of this kind might indeed be responsible for the more prolonged 
episodes of neurological disability which characterise the clinical picture of stenosis of the 
carotid and vertebral arteries. They do not occur sufficiently frequently to account for 
minor attacks lasting perhaps only a few minutes and recurring several times in the day 

There is another phenomenon which I think is important in its effects on the cervical parts 
of the vertebral arteries—cervical spondylosis. In this disease the bony outgrowths that 
occur around the intervertebral joints may cause an anterior and lateral shift of the vessel. 
When the vertebral artery is otherwise normal, this change of course may be of little 
significance. If, however, it is already narrowed by atheroma, then movement of the neck, 
by enhancing the distortion, may cause complete blockage of the artery. 

I will now consider the effects on the brain of stenosis of the vertebral arteries—at any 
rate those ischemic effects that are indisputably obvious—cerebral infarcts. Out of the 
100 cases only 35 showed actual infarction but in these 35 cases there were 74 distinct infarcts 
of which 16 were in the cerebellum, 4 in the brain stem and 5 in the territory of the posterior 
cerebral arteries. Of these 74 infarcts in the whole brain only 22 could be accounted for 
by occlusion or even stenosis of an appropriate local artery. This is even more stri} ing 
when we consider the cerebellar infarcts since only one was of purely local origin, being an 
example of that relatively rare phenomenon, thrombosis of the posterior inferior cerebe|\ar 
artery. 

Most of the infarcts of cerebellum and brain stem resulted from failure of the hind-brain 
circulation either alone or, more commonly, as total cerebro-vascular failure resulting {> m 
carotico-vertebral stenosis (Hutchinson and Yates, 1957). There were only 7 cases in 
which the vertebral arteries alone were narrowed, the internal carotids being normal, «1d 
in only 2 of these did infarction result directly from this fact. One of these cases was ‘he 


man of 47 referred to in an earlier paper (Hutchinson and Yates, 1957), who prese: ed 
a final clinical picture not unlike thrombosis of the basilar artery. The remarkable t! 1g 
about this case is that despite the many infarcts no local intracranial arteries were dise: <d 
and the carotids were normal. The cause of the five areas of infarction (bilateral 1d 
symmetrical in the occipital lobes, bilateral and symmetrical in the territory of the supe: °F 


cerebellar artery and in the reticular tissue of the pons) was not discovered until the r °k 
had been dissected. There was thrombosis of a large vertebral artery in its cervical port: 9, 
the other smaller artery being narrowed. 

This symmetry in the pattern of infarction is, no doubt, a reflection of the unique art: l 
union which the vertebral arteries make to form the common basilar trunk. 8 of © 
cerebellar infarcts occurred as bilateral symmetrical lesions in 4 cases, either in the terri 5 
of the superior cerebellar arteries or at the junction of this territory with that of the poste: 
inferior cerebellar artery. 

The phenomenon of infarction at the junctional zones is of some theoretical inter 
These are the regions which are well supplied with anastomotic channels and are there! 
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NM; th: was well protected from the effects of occlusion of any one local cerebral artery. However, 


. Some of when proximal stenosis of vertebral or carotid arteries reduces the flow of blood to both 
other~ were sides of the junctional zones simultaneously, then infarction will be most likely to occur in 
il occ: usion these areas. Such infarcts are characteristic of carotico-vertebral stenosis. It must be 


remembered that stenosis of the artery on one side of what would normally be a junctional 
zone causes the zone to shift in the direction of the poor blood supply. Thus the meeting 
of vertebral and carotid streams which normally takes place in the temporo-parietal and 
occipito-parietal regions may be unbalanced if there is proximal vertebral stenosis; the 
junctional point may then be the posterior edge of the cerebellum, the superior cerebellar 
arteries having become the extremities of the carotid circulation. Such derangements of 
the normal pattern of cerebral blood flow must be borne in mind whenever an explanation is 
< sought for focal cerebral ischemia and infarction. 
Knowledge of the state of the proximal parts of the vertebral arteries throws considerable 
light on the etiology of some forms of cerebellar degeneration. In particular the circum- 
scribed foci of atrophy of cerebellar folia described by Lichtenstein and Levinson (1946) 





under the term ‘‘ parenchymatous cortical cerebellar panatrophy ”’ are clearly the result of 
ourse of ischemia. Damage of this kind and even infarction of the cerebellum can occur when the 
carotid local supplying artery is normal and patent, the diminution of blood supply being due to 
P oe a stenosis of the proximal or cervical part of the vertebral arteries. 
. fod “4 There is another cerebellar lesion, the origin of which is in considerable doubt. Nevertheless, 
fre is it seems to me that ischemia due to proximal vertebral arterial occlusion has played at least 
some part in its production. The lesion is a selective degeneration of the granular layer of 
in that neurones from large areas of the cerebellar cortex. The remarkable feature of this degenera- 
uperior tion is the complete preservation of the Purkinje cells and a layer of glial cells, forming a 
band between the pale granular layer and the molecular layer. I have not been able to 
demonstrate any marked glial or inflammatory cell reaction to this change. 
rolonged The condition was present in 12 of the whole series of 100 cases; in some it was patchy and 
sis of the it was then most severe in the depths of the sulci at the extremity of the arterial blood supply; 
Sount for in others it involved almost the whole cerebellum. Occasionally the lesion was confined 
> day within the territory supplied by a single cerebellar artery. In one case this feature was 
ical parts strikingly obvious, the lesion being bilateral and symmetrical in the superior cerebellar 
wths that arterial territory (Fig. 3). 
he vessel. I found that 8 of the 12 cases were diabetics and that this was about half the known 
of little diabetics in the whole series. However, several of the 8 were extremely mild diabetics and 
the neck, only 2 were in anything like diabetic coma before death. There were, moreover, 4 cases in 
which there had never been any evidence of diabetes. There was one factor that all 12 
—at any cases had in common and that was stenosis or occlusion of the vertebral arteries—indeed 
it of the most had carotid and vertebral stenosis. 7 of the 12 had suffered infarction of the brain 
t infarcts though this was not always of the cerebellum. 
posterior Selective granular degeneration has been reported before in adults. In 1943 Winkelman 
inted for described 2 cases, the one an elderly diabetic the other a case of morphia poisoning with 
striking prolonged cyanosis. Bertrand and Godet-Guillain (1942) reported the lesion in 2 diabetics 
being an and !2 patients dying from carcinoma. However, in 1951 Brain et al. were unable to 
erebe liar confirm this association with carcinoma and dismissed the lesion as being the result of 
post-mortem autolysis. The distribution and selective nature of the lesion makes this 
nd-brain explanation unlikely. 
ng irom In 1954 Hunter and Russell reported selective granular layer degeneration in a man of 
Cases In 37 who, 15 years previously, had shown cerebellar damage apparently the result of exposure 
nal, «nd to o. ganic mercurial salts. This man had died of myocardial fibrosis secondary to coronary 
was “he stenosis. There were also in this case severe atrophic changes of the calcarine cortex. I 
reser ed thin: that this pattern of lesions strongly suggests that failure of the hind-brain circulation 
le th ag mig’ t have been at any rate partly responsible for the changes; perhaps the mercurial salts 
dises cd actc | by producing prolonged vertebral arterial vasospasm. In considering the etiology 
ral nd of « :y mysterious degeneration of cerebellum, brain stem or occipital lobes a vascular cause 
supe: oF can ot be excluded until the state of the proximal or extra-cranial parts of the vertebral 
he n °k arte ies is known. 
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DISCUSSION: TONOMETRY 


Dr. J. Gloster: 
Ocular Rigidity and Tonometry 

A tonometric determination of intra-ocular pressure involves an alteration in the shape 
of the eye. The eyeball is almost spherical and therefore its volume is the greatest possible 
for a given surface area, and, since fluids are incompressible, any alteration in the shape of 
the eye necessitates an increase in its surface area. The coats of the eye must therefore be 
stretched when the tonometer is applied and consequently the intra-ocular pressure is 
elevated artifically. It is this elevated pressure, Pt, which is measured by the tonometer 
but, for clinical purposes, one usually wants to know the pressure, Po, which existed in the 
eye before application of the tonometer. It is in terms of Po pressures that the tonometer 
must be calibrated. One method of achieving this is to connect the eye, via a cannula and 
a tap, to a reservoir by means of which the intra-ocular pressure can be set at known levels; 
having adjusted the reservoir, the tap is closed to isolate the eye, the tonometer is applied 
and its reading is noted. This is known as “closed stopcock” calibration and is clearly 
a direct way of relating Po to readings on the tonometric scale. Despite its apparent 
simplicity, it was soon recognized that this procedure did not give consistent results, the 
tonometric reading varying from eye to eye at the same intra-ocular pressure. In contrast 
to the variability of “‘closed stopcock”’ readings, it was found that the so-called “‘open stop- 
cock” readings were much more consistent from eye toeye. In “open stopcock” calibration, 
the eye is cannulated as before but remains connected to the reservoir during the application 
of the tonometer; with this arrangement, the intra-ocular pressure does not increase when 
the tonometer is applied and, in this respect, the procedure differs from the ‘closed stopcock” 
method and from the normal usage of the instrument. 

Owing to the inconsistencies of the “‘closed stopcock” results, Friedenwald (1954) used 
the “open stopcock” method as the basis of tonometric calibration. However, the “‘open 
stopcock” method only enables one to relate tonometric readings to P: values and, in order 
to complete the calibration, a further step is necessary by which P: values can be converted 
to Po values. For this calculation, one needs to know how great would be the increase of 
intra-ocular pressure for a given amount of tonometric distortion of the eye, and it has been 
found that this increase in pressure is the same as would occur if the eye, instead of being 
distorted, were distended by the injection of a volume of fluid equal to the volume displaced 
by the tonometer. 

The relationship between a change in intra-ocular pressure and a change in intra-ocular 
volume depends ultimately upon the extensibilities of the various components which 
constitute the coats of the eye. For the rabbit eye, it has been shown that, when isolated 
strips of sclera and cornea are stretched, the change in tension and the extension do not 
confo-m to a simple law (Gloster, Perkins and Pommier, 1957). This is one reason why 
we m1 ght expect the relationship between intra-ocular pressure and intra-ocular volume 
to be complex, especially in view of the heterogeneous structure of the coats of the eye. 
The s lution of this problem was attempted by Friedenwald (1937), who introduced the 
coeffi ient of ocular rigidity, K, which is given by the formula: 
log P, — log P, 

AV 
wher P, is the initial intra-ocular pressure and P, is the intra-ocular pressure after the 
injec’ on of a volume of fluid, A V pl., into the eye. This expression was derived from the 
assur >tion that the proportional rise in pressure would vary directly with the proportional 
incre se in volume, and Friedenwald claimed that the experimental findings of previous 
work. °s were in good agreement with the relationship which he had suggested. 

Ar lying this expression to the calculation required for tonometric calibration, we have : 

log P, — log P, 
= v. 


K = 
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where P; is the intra-ocular pressure 


stopcock” pressure), Po is the intra-ocular pressure before application of the ton 


assume a value for K. 


range of pressures measurable with the 
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with the tonometer resting on the eye (the open 


neter 


and Vc is the volume of fluid displaced by tonometric distortion. The latter « n te 

determined experimentally and, in order to relate P: to Po, it is then only necess ry to 

It is obvious that the calibration, calculated in this way, is ac urate 

only for eyes having coefficients of rigidity equal to that adopted in the calculation also, 

the calibration is accurate for an individual eye only if K remains constant over ti e full 
tonometer. 

At the Institute of Ophthalmology, Mr. Perkins and I have developed three metho is for 


determining the coefficient of rigidity in animal eyes and in dead human eyes (Perki:.s and 


Gloster, 1957; Gloster and Perkins, 1957). 


distension of the eye, while the third 
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Fic. 1.—Variation of coefficient of rigidity 
with intra-ocular pressure. nucleated rab- 
bit eye. Manometric method. (Pay = mean 
of intra-ocular pressures before and after in- 
jection of fluid into the eye.) 


Two of these methods depended upon 
involved distortion by a Schiotz tonometer 
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Fic. 3.—Variation of coefficient of rigidity, K, with intra-ocular pressure. Dead human — ¢ in 


situ. Tonometric method. 


results obtained by all three methods 


emphasized that the coefficient of rigidity determined by simple distension of the ey 
the same as that determined by tonometric distortion, a result which helps to clear t 


were in agreement. In particular, it shou be 


doubt which has been apparent in the literature on this matter. 
We found that in the rabbit eye the coefficient of ocular rigidity K was not a con int, 


its value increasing as the pressure at which it was measured increased (Figs. | ar 2). 
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K vai ed in this way in both living and dead eyes, although its value was sometimes slightly 
greatc” in the latter. We also obtained some evidence which confirmed the observation by 
Ridle. (1930) that the rigidity of the eye was increased after maintaining a high intra-ocular 
press. re for some time. Not only did the coefficient of rigidity vary with intra-ocular 
pressure in the individual eye but it also differed considerably from animal to animal, 
values from 0-007 to 0-031 being found at a pressure of 35 cm. saline in a series of ten 
rabbits. In all the rabbits the increase in K with increasing intra-ocular pressure was 
obvious, although this variation was more marked in some eyes than in others. In view of 
these indings, one would suppose that, even if consistent tonometric readings were obtained 
on a number of rabbit eyes by the “‘open stopcock” method, there would be discrepancies 
if the “closed stopcock”’ method were used and the correctness of this supposition has been 
demonstrated (Gloster and Perkins, 1957). 

After developing the experimenta! techniques on the rabbit eye, Mr. Perkins and I applied 
them to the measurement of ocular rigidity in dead human eyes. Experiments have been 
done on eleven eyes (7 enucleated and 4 in situ) which were examined between eight hours 
and several days after death. Unfortunately, one does not know how closely results from 
these eyes indicate the rigidity of the living eye, although the values which we obtained 
for K did not differ greatly from those reported by other observers using tonometric methods 
on the living eye. As with the rabbit eye, there was no significant difference between the 
values of K determined by simple distension and those measured by tonometric distortion. 
We found that the coefficient of rigidity of the dead human eye varied with intra-ocular 
pressure but this variation was not as marked as in the rabbit eye. A more important 
difference from the rabbit eye was that, in all but one of the eleven human eyes, the values 
of K decreased as the intra-ocular pressure increased (Fig. 3); in the remaining eye there 
was a slight rise in K with increasing pressure. Mean values of K for the eleven eyes were 
0-018 at an intra-ocular pressure of 25 cm. saline, and 0-013 at a pressure of 50 cm. saline. 
It is interesting that our finding that K decreases as the intra-ocular pressure rises in human 
eyes is in agreement with some observations of McBain (1957), although this author has 
not yet published details of his results. We found that K varied considerably from eye 
to eye, values from 0-012 to 0-027 being found at a pressure of 25 cm. saline, and values 
from 0-009 to 0-022 at 50 cm. saline. 

The effect which a difference in the coefficient of ocular rigidity would have on tonometric 
calibration can be illustrated by the following example: Suppose two eyes, one having a 
coefficient of rigidity of 0-012 and the other a coefficient of 0-020, gave identical “open 
stopcock” readings on the scale of a Schiotz tonometer when the intra-ocular pressure with 
the tonometer resting on the eye (P;) was 40 cm. saline. At this pressure, we have found 
that the volume of corneal indentation (Vc) produced by a Schiotz tonometer, using the 
7-5 grams weight, was approximately 14 wl. Substituting these values for K, Pr and Vc in 
the eyuation given above, P,, is found to be 27-2 cm. saline for the eye in which K is 0-012, 
while P, is 21-0 cm. saline for the eye in which K is 0-020. Thus, the same scale reading 
would be indicated by the tonometer although the initial pressures in the two eyes differed 
by about 6 cm. saline. 

The calibration charts usually issued with the Schiotz tonometer have been calculated 
assuming a coefficient of rigidity of 0-0215, which was considered by Friedenwald (1954) 
to be the average value for the human eye. These charts are therefore perfectly accurate 
only ‘or eyes having K equal to 0-0215. It has been suggested that errors due to variations 
in K may be overcome by taking readings with different weights on the tonometer—this, 
incidentally, might be considered an advantage of the “‘weighted” as compared with the 
“wei htless’” Schiotz tonometer. If readings with different weights indicate the same 
intraocular pressure, they may be considered reliable, since the eye examined must have 
the s me coefficient of rigidity as that adopted for calculating the calibration. It has been 
clain 2d that tonometric readings taken with two different weights can te used tu 
mea: ire the coefficient of rigidity and that this allows one to make a correction for any 
depa ture from the assumed value of K; however, in our experience, even under ideal 
conc tions this method may yield grossly inaccurate results (Gloster and Perkins, 1957). 

W ilst is has been recognized that variations in ocular rigidity are partly responsible for 
the | ck of consistency of “‘closed stopcock” readings, it is clear that this difficulty cannot 
be c mpletely overcome by basing tonometric calibration on “open stopcock” readings 
and en applying a calculation which utilises an average value for the coefficient of rigidity. 
This \s probably the best practical approach to the calibration of the Schiotz tonometer, 
pro. ied that the inadequacies of the procedure and the limitations imposed thereby are 
not »rgotten. From the purely theoretical aspect, it is evident that accurate calibration 


of a onometer demands a minimial difference between P; and Po, and this can be achieved 
only sy reducing the tonometric distortion of the eye, a matter which is entirely dependent 
upo the design and construction of the instrument. 
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Mr. E. S. Perkins: 


Dr. Gloster has outlined some of the theoretical problems involved in tonometry. and 
I shall discuss some of the instruments in use to-day in the light of this theoretical background. 

The ideal tonometer should produce no alteration in the intra-ocular pressure ard be 
accurate for any eye and pressure; it is obvious that we are still far removed from such an 
ideal and must content ourselves with an instrument which produces as little change in 
shape of the eye as possible. It is only in this way that errors due to variations in ocular 
rigidity can be avoided. In essence this means a light weight only must be applied to the 
eye. In addition the instrument must have a low reading error, a good mechanical design 
and it must cause no injury to the eye. It should be relatively easy to use so that reliable 
readings can be obtained by junior staff. In addition it should be easy to sterilize, as 
infection can undoubtedly be transmitted from eye to eye by tonometers. These points are 
summarized in Table I. 


TABLE I.—TONOMETER—DESIDERATA 
Small distortion of globe 
Light weight 

Low reading error 

Stable mechanical design 
Non-traumatic 

Easy to use 

Easy to sterilize 


SAUNA WN 


The two main types of tonometer in use today depend either on indentation or applaniation 
of the cornea. Each type may be further subdivided into (a) instruments in which a constant 
force (e.g. a weight) is applied to the eye and the resulting indentation or applanation 
measured, and (5) instruments in which the force required to produce a constant indent:tion 
or a constant area of applanation is measured. 

Examples of instruments of these four types will now be discussed in relation to our 
ideal requirements. 

The Schiotz tonometer is an indentation tonometer in which a constant force is applied 
and the resulting indentation measured. Now we have many criticisms to make of the 
Schiotz tonometer, but in all fairness to its inventor it must be accepted that in a |rge 
proportion of cases it will provide a useful indication of the state of the ocular tension, ind 
it has undoubtedly been of major importance in the development of our clinical knowl: ige 
of glaucoma. 

Our first ideal requirement was a small distortion of the globe, and immediately we ‘ind 
the Schiotz tonometer at fault. The distortion and consequent rise in intra-ocular pres ure 
which follows application of the Schiotz tonometer to the eye are very considerable anc ‘ct 
fully appreciated by most people using it. 

Table II shows some results obtained on cadaver eyes in which a needle connected > a 


TABLE II 
Po AND P¢ VALUES ON FouR HUMAN Eyes, USING A SCHIOTZ TONOMETER 
WITH 7-5 G. WEIGHT 
Po 


t 
Cadaver eye cm/saline cm/saline K 
I 3 013 
Il 30 48 019 
Ill 30 48°5 021 
IV 30 44-5 014 


reservoir was inserted into the anterior chamber so that the intra-ocular pressure coulc *e 
maintained at a given pressure. A tapon the connexion between the needle and the reser 'T 
was then closed and a Schiotz tonometer lowered on to the eye. By comparison with © 
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“open topcock” calibration made on the same eye, the pressure in the eye while the tonometer 
was re ting on it could be calculated. It will be seen that in all four eyes a very appreciable 
rise in oressure took place when the tonometer was placed on the eye. The figures for the 
sclera! rigidity of each eye were also calculated for this pressure and it can be seen that the 
rise in pressure is roughly proportional to the rigidity. 

Now it is P; that the tonometer measures, and the true intra-ocular pressure can only 
be an ussumption from this value. The calibration curve used in practice is compounded 
from «perimental data on animal and human eyes and involves a theory of scleral rigidity 
which certainly does not hold true for rabbit eyes, and probably does not hold true for all 


human eyes. : at 
Figs. | and 2 show the calibration curves of a Schiotz tonometer on rabbit eyes of differing 
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Fic. 1.— Open stopcock” calibrations of a Schiotz tonometer on four rabbit eyes. 


The 4 different symbols indicate 4 different rabbits. 


sclera! rigidities. Fig. 1 shows the “open stopcock” calibration curves using the same 
tonon-cter on four eyes. The results are fairly consistent but in Fig. 2, which shows “closed 
stopcock” readings on two of the eyes, it is clear that the same scale reading on the tonometer 
corres »onded to widely different intra-ocular pressures in the two eyes. 

As vith most types of tonometers, variations in corneal curvature and thickness introduce 
errors into the reading of a Schiotz tonometer. These have been fully investigated by 
Fried owald (1954) and it is possible to correct for these errors, though it is hardly a practical 
Prope ition for clinical use. 

Th Schiotz tonometer is not free from the danger of trauma to the eye, and while being 
fairly asy to use, it not so easy to sterilize. 

Th Mueller electronic tonometer works on exactly the same principle as the Schiotz 
and i open to the same objections with regard to the degree of distortion of the globe 
It pro uces. 

Th: principle of measuring the force required to produce a standard indentation of the 
corne has not been much exploited up to now, but Maurice, at the Institute of Ophthal- 
molo: » (1957) has two instruments of this type under development and trial at the moment. 
As tt depth of indentation can be made small, the resulting distortion is much less than 
that< the Schiotz tonometer and, therefore, should produce a much smaller rise in pressure 
when pplied to the eye. One of these instruments has been designed to give continuous 
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recording over prolonged periods, and should prove a most useful research tool. The >ther 
is designed for clinical use. 

Maklakoff (1885) appears to have been the first person to appreciate the possibili. es of 
applanation tonometry, and he solved the problem of measuring the area of appla: ation 
produced by a flat-ended weight of 5 grams by putting Bismarck brown on the corn« . first 
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Fic. 2.—‘Closed stopcock” calibrations of a Schiotz tonometer on two rabbit eyes. 
The 2 symbols represent the same 2 rabbits as in Fig. 1. 
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Fic. 4.—Diagram of the apparatus and a view the 
FiG. 3.—The applanation tonometer scale as it appears in use. The shaded ring represer the 
and brass ring. circle of fluorescein. 


and then printing the area of contact on to filter paper. This method is obviously op: to 
serious errors and better methods are available. In 1953, I produced a simple applan: on 
tonometer, primarily for use on laboratory animals some years ago. It consisted of a: all 
perspex cylinder with a flat surface at one end and a viewing lens at the other (Figs. 3 an 4). 
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Circies or a scale were engraved on the flat end at 4 mm. intervals. A drop cf 0-2% 
fuore.cein was put on the cornea and the instrument rested on the cornea. The diameter 
of the applanation surface was compared with the engraved scale. The diameter can be 
read (» within } mm. with this instrument and while this degree of accuracy is adequate at 
low intra-ocular pressures, the reading error increases badly at high pressures, as shown 
from ‘he calibration curve in Fig. 5. We are working on another model in which an optical 
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Fic. 5.—Theoretical calibration curves for the tonometer alone (5 grams) and with the extra 
weight (15 grams). 


Figs. 3, 4 and 5 are reproduced by permission of the Editors, Trans. ophthal. Soc. U.K., 
(1953), 73, 261. 


doubling system is used, and with this readings of the diameter of applanation can be 
made to 0-1 mm. 

These types of tonometer have the advantage that they are light in weight and cause very 
little distortion of the cornea, so that errors due to scleral rigidity are minimized. The 
read og error can be made quite small and the instruments are mechanically simple and 
robu:t. They are, however, more difficult to use than the Schiotz type of tonometer, but 
can | ¢ easily sterilized and are non-traumatic. 

G: idmann (1954) has recently designed an ingenious applanation tonometer used with 
the | ‘aag-Streit slit-lamp which measures the force required to produce a constant area of 
app! nation. By keeping the area of applanation constant the force in grams is proportional 
to t} - theoretical intra-ocular pressure from the formula: 


P= — where P = intra-ocular pressure in mm.Hg 
SA W = weight applied 
S = specific gravity of mercury 
A = area of applanation 


T s is the general theoretical formula for applanation tonometry. Now if this formula 
is c rect it should be applicable to any eye. Goldmann has so far published no experi- 
mer il work to justify the application of this theory, but some experiments of Dr. Gloster 
and nyself suggest that it is not universally correct and that certain other factors are 
con -rned. 
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While it would appear, therefore, that applanation tonometry offers some adv.. itages 
over the usual indentation methods, more work must be done before the the tical 
calibration can be accepted. 

A small pressure-sensitive capsule has recently been developed which can tran mit a 
radio signal from which the pressure of its surroundings can be determined. Pert «ps in 
the future we shall simply implant such a transducer into the eyes of our glaucoma p. tients 
and tune in to obtain their intra-ocular pressure without touching the eye; until tha. time, 
however, we must endeavour to improve our present methods and always bear it mind 
the many errors and inaccuracies involved. 
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Dr. C. R. S. Jackson: 
Standardization of X-Tonometers 

We know now, and Friedenwald (1937) must be given credit for stimulating interest in 
this aspect of the problem, that the intra-ocular pressure is only one of a number of factors 
which influence the performance of an instrument of the Schiotz type. This interest is, 
however, of fairly recent development and I imagine that one of our duties is to restrain a 
tendency among our colleagues to believe too slavishly in what our tonometers tell us. 
I should like to persuade people to get away from the tendency to read tonometers to half- 
millimetres of mercury, though I admit that the present calibration charts imply a degree 
of accuracy of this order. 

Another thing we sometimes fail to remember is the wide scatter of normal readings. 
Both Friedenwald (1937) and Jackson (1955), with others, have drawn attention to this 
previously, and Fig. 1 shows the distribution of the scale readings in a new series of 405 normal 
eyes, using an American standardized tonometer with a 5-5 grams load. Although the 
readings are distributed fairly symmetrically about the mean reading of 4-5 scale divisions 
(which gives a reading for the intra-ocular pressure of something just under 20 mm.Hg), 
the actual range of apparently normal values is considerable. I shall discuss my results 
purely in terms of scale divisions: I am not particularly concerned with the interpretation 
of my readings, but rather with the effort to obtain comparable readings from different 
tonometers. 

The work of the American Committee on Standardization of Tonometers, the 
subsequent adoption of the standard for the original Schiotz tonometer by the International 
Committee, and the move of the Ross Foundation in following the American lead, and of 
the Faculty of Ophthalmologists in supporting this move, are all now well known. 

All the foregoing work has been confined to the original model of Schiotz’s tonometer, 
the one with weights. This is the most popular tonometer in the United States, but here, 
and in Scandinavia, there is a considerable demand for the X-tonometer, with no weights 
to take off and lose, and with its convex-ended plunger. Through no fault of their ow:, the 
manufacturers have not been able to make these tonometers to any uniform pattern, © ving 
to lack of guidance from the profession, and divergent results have been obtained ‘rom 
instruments supposedly similar. Also, we have been faced with the difficulty of re! ting 
the readings of such X-tonometers to those obtained with the standardized weighted ir tru- 
ments. An attempt has therefore been made to find a way of overcoming these prob’ -ms. 

It was first necessary to decide what yardstick of construction we were to use anc this 
has been done after an examination of Schiotz’s original descriptions of his tonor cter 
without weights. The basic design of the two instruments, weighted and weightle ., is 
similar, and it has been quite easy to draw up a specification for our proposed star ard 
X-tenometer. Table I shows the ways in which the two instruments differ in ‘eir 


TABLE I.—SPECIFICATION 


Schiotz X-tonometer 
Weight of plunger assembly 5-5 g. 5-2 g. 
Tonometer without handle 16:5 g. 16-2 g. 
Plunger diameter 3 mm. 3 mm. 
Plunger tip Concave Convex 

radius hemispherical 

15 mm. radius 1-5 mm. 


The zero for the X-tonometer to be set when plunger tip is 0-05 mm. below footplate. 
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specifications. In all other 
respects the X-tonometer is the 
same as the original model. 
There seem to be advantages, 
from the manufacturing point 
of view, in keeping the basic 
design of the two instruments 
similar. 

A useful confirmation of the 
reasonableness of my ideas 
for the X-tonometer has come 
from Copenhagen, where Dr. 
Mahneke (1957) has arrived 
at identical figures in his 
consideration of what the X- 
tonometer should be like. A 
prototype has been constructed 
to this specification and I hope 
to persuade the instrument 
makers to build their X-tono- 
meters to this pattern. Even 
if further experience suggests 
that a change is necessary, no 
harm will have been done. 

Having then obtained a pro- 
totype X-tonometer, it had to 
be calibrated, and I decided 
to do this on living eyes, as the 
use of cannulated excised eyes 
seemed to introduce a number 
of difficulties. The instrument 
used for comparison was a 
standardized weighted tono- 
meter made by Meyrowitz and 
recently checked with regard 
to its compliance with the 
accepted specification. 

Three readings were made 
on each eye; with the Schiotz 
5-5 grams and 7-5 grams loads, 
and with the X-tonometer. 
The order in which the instru- 
ments were applied was varied 
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in a random way and the tonometer rested on the eye only long enough for a » :ady 
reading to be obtained. It has, I think, been shown that a brief application of a tonc. eter 
does not significantly alter the subsequent readings. 


The number of eyes used was 601, of which 405 were normal and 196 pathological. The 
pathological eyes were mostly from our glaucoma patients, while the normal eyes w: ‘e all 
eyes in which no suggestion of ocular disease had been raised. They were eyes whic had 
been anesthetized for the purpose of treating some extra-ocular condition, syringi.\g of 
tear passages, incision of a cyst, and so on. It is with these normal eyes that I an now 
mainly concerned. 


I first sought to establish that two instruments with differently shaped plungers t-have 
in a comparable way on a series of eyes, for it has been suggested that the shape «f the 
plunger-end governs the character of the corneal indentation. If, therefore the 
X-tonometer was behaving in a manner unrelated to that of the standard tonomete:. one 
would expect the shape of the distribution of the readings to vary as between the instrurients. 
Fig. 2 is a graph showing the number of eyes at each reading. There is a maximum 
occurring at about the centre of the range in each case, while the readings are approxiriately 
evenly distributed on each side of this. 


We were next looking for a way of relating these readings to one another, and, after 
attempting a number of mathematical treatments, it transpired that the most useful 
manceuvre was to correct each reading by a factor based on the differences of the means. 
The mean of the readings on 405 normal eyes lay at 4-5 scale divisions for the 5-5 grams load, 
at 7:1 scale divisions for the 7-5 grams load, and at 10-6 scale divisions for the X-tonometer. 
If each reading is moved toward the 5-5 grams curve by the appropriate correction factor, 
the superimposed curves appear as in Fig. 3. 


The all-over pattern is satisfactory, but it remains to show how closely the individual 
corrected readings correspond. 


I have applied the correction factors to each reading in this series, in both the normal 
and pathological eyes, and have expressed the results in a rather crude way, but one which 
seems to show what we want. The results are expressed in terms of the percentages of the 
corrected readings which lie within a given distance of the chosen standard (Tabie I)). 


TABLE IJ.—THE EFFECT OF CORRECTION FACTORS 
Related to 5°5 g. Schiotz 


Normal % Normal % Path. % 
Corrected + 0:5 83-9 82-1 
7°5 g. + 1:5 99-2 96-6 
Corrected +0 40-9 49-6 
X-ton. + 1 89-3 89-5 

Related to 7-5 g. Schiotz 

Normal % Path. % 
Corrected + 0°5 73 74:9 
X-ton. + 1°5 95 94-5 


Whether these divergences from theoretical accuracy are due to mechanical faults, to 
reading difficulties, or to the influence of factors other than the intra-ocular pressure | do 
not know, but at least this simple technique, which brings about 90% of our readin: s to 
lie within -+-1 scale division of each other is sufficiently good for the present state of acci ‘acy 
of our instruments. 


There is something to be said for recording the results of our tonometry simply in ' rms 
of scale readings and of the weight used, but it will be difficult to get away from the pr: ‘tice 
of converting these readings into millimetres of mercury. Fig. 4 shows the curr ntly 
accepted conversion chart for the Schiotz tonometer, modified to fit in with the specific ‘ion 
outlined for the X-tonometer. 
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[February 25, 1957] 


An Examination of Dentine for A and B Blood-group Antigens 
by the Mixed Agglutination Technique 


By Ivor R. H. Kramer, M.D.S.Lond., L.D.S.Eng. 


Department of Pathology, Institute of Dental Surgery 
(British Postgraduate Medical Federation) 


By a recently developed technique (Coombs and Bedford, 1955) blood-group antigens 
have been demonstrated in blood platelets, in adult epidermal cells (Coombs et al., 1956), 
and in foetal epidermal cells (Fuchs et al., 1956). The presence of these substances in 
cells other than erythrocytes may have applications to problems in fields as varied as tissue 
grafting, the determination of foetal blood group, and in forensic medicine. Therefore, 
it was thought to be of interest to apply the method to a calcified tissue; dentine was 
chosen as it has a higher ratio of cell substance to matrix than bone, and is easier to obtain 
free from blood. 

Principle-—The method devised by Coombs and Bedford overcame the difficulty of 
performing direct agglutination experiments on tissue cells which do not form suitable 
agglutinable suspensions. The cells under investigation were exposed to sera containing 
the blood-group agglutinins anti-A and anti-B, and then washed free of excess serum. 
When re-suspended, these treated cells were mixed with washed erythrocytes of known 
blood group. It was found that, when the cells under test came from an individual of 
group A, exposure to serum containing anti-A resulted in a linking of anti-A to the cells, 
so that when subsequently mixed with group A erythrocytes, these erythrocytes adhered 
to the surfaces of the test cells. Corresponding results were obtained with cells from 
individuals of group B, whilst cells from group AB individuals could be “sensitized” by 
both anti-A and anti-B sera so that subsequently both group A and group B erythrocytes 
would adhere to them. 

Present method.—Carious and non-carious teeth extracted under nitrous oxide anesthesia 
were collected immediately after extraction, and a sample of capillary blood was obtained 
from cach patient whilst under the anesthetic. The blood samples were used for deter- 
mining each patient’s ABO blood group. 

Dentine powder was prepared from each newly-extracted tooth by the following method: 
After preliminary washing to remove blood and debris, the tooth roots were ground on a 
carbo-undum wheel to remove the cementum. The roots were then severed from the 
crow: , split open, and the pulp and pre-dentine removed by scraping and dental burs. 
The r ot dentine thus obtained, and freed as far as possible from pulp and cementum, was 
powc -red in a steel mortar and passed through a 300-mesh sieve. Thus, a series of samples 
of pc wdered dentine were obtained, each sample derived from a tooth or teeth of an 
indiv !ual of known ABO blood group. 

A nall portion of each sample was then exposed for one hour at approximately 20° C. 
to ur \iluted anti-A blood grouping serum (from the Blood Group Reference Laboratory, 
Liste Institute) and another portion was similarly exposed to anti-B grouping serum. 
Follc sing exposure to these sera, the dentine powder was centrifuged and washed three 
time: with a large volume of Ringer’s solution, and the washed powders were mixed with 
2% ished erythrocyte suspensions as follows: 


Dentine powder 
treated with Erythrocytes 





Anti-A serum + A 
» + O 

> ww» + B 

- = Oo 
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The dentine powder-erythrocyte mixtures were centrifuged, the deposit was loosen: | by 
gently tapping the tube, and a portion of the sediment was withdrawn with a fine pi. ette, 
placed on a slide under a coverslip, and examined under the microscope. No evi: ence 
of erythrocyte adherence to the dentine particles was found in any preparation. 

It was thought that the negative findings might be the result of inaccessibility of b »od- 
group substances in the dentine because of the high degree of calcification. Therefor. . the 
experiments were repeated on dentine powder decalcified by exposure for ten minui.s to 
N/10 HCl. However, again no dentine powder-erythrocyte agglutination could be dete -ted, 

Conclusions.—Using a simple modification of the mixed agglutination technique fc the 
demonstration of A and B blood group antigens in human epidermal cells, it has not been 
found possible to demonstrate these substances in human dentine. 


Acknowledgments.—\ am indebted to Mr. W. G. Armstrong, M.Sc., and Mrs. V. Gilchrist 
for preparing the dentine powder, and to Mrs. V. Markies for technical assistance. 
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[March 25, 1957] 


Cervico-facial Actinomycosis with Acute Presentation.—H. P. Coox, M.B., B.S., B.D.S., 
F.D.S. (for B. St. J. Steadman, L.R.C.P., M.R.C.S., B.D.S.). 

Male, aged 16. One week’s history of difficulty in opening his mouth, followed four 
days later by intra-oral swelling related to 8|, and marked external swelling at the angle 
of the mandible. 

He was treated with four-hourly hot mouth washes and intramuscular penicillin, but 
failed to respond and was admitted. Temperature rose to 103-5° F. and intra-oral incision 
was carried out. Pus grew normal mouth flora. Temperature was normal for twelve 
hours, then rose to 103° F 

External incision and drainage carried out. Pus—smear: Gram-positive branching 
filaments. Culture: Actinomyces israeli. 

Therapy.—Penicillin crystalline 4,000,000 units i.m. b.d. for thirty-two days. Strepto- 
mycin 4 gram b.d. i.m. for five days, from the seventh and the twenty-second days. 

All signs and symptoms disappeared on this therapy. No relapse after six months. 

Probable portal of entry of organism: erupting wisdom tooth crypt. 


Fracture of Mandible.—JoHN CAMBROOK, M.R.C.S., L.R.C.P., F.D.S. 

A. W., aged 35. He received a blow on his right mandible from the skull of an opponent 
during a game of football. 

He was seen four days later when X-rays showed a vertical fracture through the socket 
of a horizontally impacted 8}. 

There was a very slight vertical deformity of the posterior fragment. Penicillin the: 
was started, 8| extracted and splints cemented on the following day. 

After twenty-four hours the fracture was reduced and the splints immobilized. Penic’'li 
was discontinued after seventeen days. 

The interest of the case, which was shown five weeks after the injury, was the metho 
causation and the extremely good state of the mouth due to the hygiene practised by 
patient; also the manner in which he had been able to take food, maintaining both 
weight and sufficient energy to carry on with his training. 


Erosive Lichen Planus of the Mouth.—JoHN CAmBRook, M.R.C.S., L.R.C.P., F.D.S. 

C. H., aged 68. He had an operation for leucoplakia of the anal region—June | %6. 
During convalescence he noticed slight skin rash on his left arm and right leg. 

Four months later he complained of soreness of the inside of his cheeks. His dent: ° 
were adjusted but without relief. Treatment with local penicillin and Bradosol prodt ¢ 
no improvement. He was consequently referred to me when he had a large area of su > 
ficial ulceration inside the cheeks extending on to the gums. The appearance was sin 
to aspirin burns and there were no lines or striations of lichen planus. Bacteriology sho 2 
no significant organisms or fungi. 

The lesions on the limbs were confirmed as lichen planus by Dr. Lipman Cohen. 
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Sh: ctly afterwards the usual characteristics of lichen planus were seen in the mouth and 
on th. lips. It was felt that initially the mouth had been overtreated, so that only a local 
appli. ation of 10% silver nitrate to the raw areas was made twice weekly, and the con- 
ditior. had markedly improved. 


Chondrosarcoma of the Maxilla and Septum.—GeorGeE T. HANKEY, O.B.E., T.D., F.D.S., 
M.R.C.S. 

B. T., female, married, aged 54. 

1.2.56: First noticed a painless infra-nasal swelling, which made her nose look crooked. 
A month later she removed two upper incisors because they had become very loose: later 
still |3 was extracted by a dental surgeon for acute infection. For a while the swelling 
decreased, then got steadily larger. Referred by her doctor to St. Bartholomew’s Hospital 
on 26.5.56. 

On examination.—The upper lip was pushed out and the floor of the nose and left ala 
nase were raised by a swelling which was expanding the whole pre-maxillary alveolus. 
The swelling was tense and the mucous membrane over it slightly reddened. 21/123 had 
been recently extracted, but there was still a sinus of the |2 socket up which a probe could 
be passed 2 to 3 cm. upwards and backwards with the sensation of contacting soft tissue: no 
bone felt. X-rays (Fig. 1) suggested a large dental cyst in the mid-line occupying a position 
between the hard palate and the floor of the nose. 

Operation (15.6.56) (four and a half months after swelling was first noticed).—Buccal 
approach: reflection of an infra-nasal mucosal flap exposed a firm encapsulated tumour: 
consistency soft and friable, calcified in places, colour pinkish grey. Removed by blunt 
dissection, leaving a space 4 x 4 x 3 cm. between the roof of the hard palate and the 
remainder of the nasal septum. Part of the epithelial lining of the floor of the nose unavoid- 
ably removed with the growth. Buccal approach closed with sutures and the cavity packed 
via the nose with B.I.P. on gauze. Uneventful convalescence. 

Histopathology.—Posterior nasal specimen: Greyish tissue with well-circumscribed 
capsule. Mottled grey, fawn and brown appearance on cut surface. Well-differentiated 
cartilaginous masses in some areas and, in others, necrosis of cartilage, the latter occupying 
most of the section (Fig. 2). Some evidence of ossification of cartilage in one or two areas. 
Many areas of myxomatous degeneration. 
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Anterior oral specimen: Sections show a rather different picture. The cartila, nous 
material is somewhat irregular in its arrangement, but still well differentiated, the n dules 
being separated by a rather loose cellular fibrous tissue in which the new format n of 
cartilage can be seen. There are areas of ossification and calcification and fr: juent 
hemorrhages and necroses. While the appearances are generally those of a well-di. eren- 
tiated chondroma, the irregularity and the rather young connective tissue component s. .ggest 
that there may be a low-grade malignancy in the tumour. 

Comment.—Miles (1950) summarizes the literature and behaviour of six previously re; orted 
cases and adds two more himself. Their degree of malignancy varies; they are not se:isitive 
to radium or deep X-rays; radical surgery would seem to have the best prognosis. 

To date the patient is well, with no sign of recurrence. 


Acknowledgments are due to Dr. R. J. R. Cureton for the histopathology and j:hoto- 
micrographs and to Mr. R. F. McNab Jones for the after-care of the nose. 
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Primary Squamous-cell Carcinoma of Mandible arising from Epithelial Lining of Dental 
Cyst.—GeEorGE T. HANKEY, O.B.E., T.D., F.D.S., L.R.C.P., M.R.C.S., and J. A. 
PEDLER, M.D.S., F.D.S., L.R.C.P., M.R.C.S. 

History and treatment (G. T. H.).—Man, aged 75, retired carpenter. 

History of one month’s painless enlargement of left side of mandible. 14.1.57: First 
attended dental department of The London Hospital with a tense reddened swelling below 
the left border of mandible. First impression was a cellulitis resulting from many septic 
teeth. Radiographs (Fig. 1) showed cystic area extending from |3 to |8 region. A few days 
later the swelling was more tense and external incision resulted in evacuation of a pus-like 
material. Bacteriological culture showed saprophytic growth only; no pyogenic organisms. 
The swelling did not subside and a slight discharge continued. No intra-oral sinus or 
communication with cyst. Pre-operative dental extractions were begun. 





Fic. 1.—Radiograph of left body of mandible—occlusal 


Fic. 2.—Keratinizing squamous cell carci: 
view. 


tissue adjacent to mandible. 


22.2.57: Operation under general anesthesia. External approach by incision be 
lower border of mandible. After evacuation of about 1 oz. of thin, cheesy materia 
swelling was found to consist of soft, pink, friable tumour-like tissue with no encapsul 
The lesional tissue was invading the soft tissues. of the neck and was emerging fro 
erosion in the lower border of the mandible. The lesional tissue was removed as wid« as 
possible and the cavity in the mandible was cleared. There was no opening into the m: :th. 

Histopathology (J. A. P.).—Material from three sites was received for examination. 

(1) From lesion external but adjacent to mandible; four irregular rubbery grey-b »w0 


fragments. Microscopically this consisted of a mass of keratinizing squamov ell 
carcinoma (Fig. 2). 
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(2) From tissue lining the cystic cavity within 
: the bone of the mandible; two rubbery grey-brown 
Serpe I, ~~ sheets (the larger 1-8 x 0-8 x up to 0-2cm. thick). 
ae Microscopically the appearance varied from place 
to place but extensive areas were consistent with 
a typical dental cyst, i.e. a fibrous cyst wall with 
heavy infiltration of chronic inflammatory cells and 
a lining of stratified squamous epithelium (Fig. 3). 
Some parts of this material showed evidence of 
malignant change. 

(3) From orifice of sinus in cervical skin; frag- 
ment of skin 1-5 x 1:1 x up to 0-5 cm. thick with 
— ws se a ragged through and through aperture. Micro- 

eedaalt eae a yo scopically this consisted of a_ keratinizing 

epithelium. B, fibrous wall with chronic squamous-cell een comparable with = 
inflammatory infiltration. x 73. material originating just adjacent to the 
mandible. 

Conclusion.—The presence of extensive dental cyst-lining with some areas of early 
malignant change, associated with a frank squamous carcinoma eroding the mandibular 
cortex and invading the tissues of the neck to become attached to skin, is regarded as good 
evidence that this is a case of primary carcinoma arising in a dental cyst lining. 

8.3.57: Post-operatively a course of X-ray therapy was instituted. 





BB REN We He ae aa 


[April 29, 1957] 


Acute Monocytic Leukezemia.—H. P. Cook, M.B., B.S., B.D.S., F.D.S. R.C.S. 

Acute monocytic leukemia is one of the uncommon types of leukemia. There are 
only 13 cases recorded at the Westminster Hospital in the last ten years. This case termi- 
ee after a very rapid course, the total duration of symptoms being only three and 
a half weeks. 

Patients with this disease often present as a dental problem. Fitzgerald (1943) reported 
a case in which the swollen gums were initially treated as Vincent’s infection. The gingive 
are, in fact, very constantly affected. In a review of 133 cases of monocytic leukemia, 
Osgood (1937) found that in the 88 cases in which the gums were mentioned, 80% showed 
swelling and ulceration. 

Case history —Female, aged 48. Her gums had become swollen and painful during 
the previous two weeks. Over the same period, she had suffered intermittent headaches, 
felt tired and weak, and became breathless on exertion. After a week of these symptoms, 
she saw her doctor and dentist in consultation. They prescribed intramuscular penicillin 
and oral vitamin B, which were given for eight days without benefit. 





Fic. 1.—Marked gingival enlargement. 


xamination.—The patient looked ill, her features were pale and muddy and she had 
an .ir of great lassitude. Temperature 99° F. 

he gingive showed marked generalized swelling, most obvious anteriorly in relation to 
so e bridge work (Fig. 1). The enlarged tissue was purplish in colour and partially 
co’ =red the tooth crowns on buccal and lingual aspects. No spontaneous hemorrhage or 
ul’ ration was seen at this stage. 

1e was not clinically anemic. There were enlarged, soft, discrete, mobile lymph nodes 
bi terally palpable in the axillary, inguinal, cervical and supra-clavicular groups. The 
Sy ‘en was palpable (two fingers) and the liver edge just felt. 
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Investigations.—Hess test negative. 

Chest X-ray normal. 

Full blood count: Hb 85%; R.B.C. 3,900,000/c.mm.; W.B.C. 90,000/c.mm. (polymorphor. clear 
neutros 5%, eosinophils 1%, lymphocytes 4%, monocytes 86%, monoblasts 2%, myelocyte: | °%), 

Sternal marrow: Total nucleated count—400,000/c.mm. A sheet of abnormal monocyte-lik « cells 
in all stages of development, with reasonable numbers of myelocytes and nucleated red cells. 

She was put on Prednisone 10 mg. t.d.s. but went down-hill rapidly, the gums showing 
ulceration on the fifth day of admission. Achromycin V 250 mg. q.d.s. was given to 
alleviate this. 

She became progressively anemic, the white count rising to 160,000/c.mm., 95% mono- 
cytes. On the ninth day of admission, she became unconscious with pin-point pupils. 
Multiple petechial hemorrhages were present and the bleeding time was 180 minutes. She 
later collapsed and died. 


Fic. 2.—Photomicrograph. Gum showing dense 
infiltration of submucosa by leukemic monocytes. 
H.andE. x 125. 


Autopsy findings.—(1) Profuse hemorrhages into most of the organs including a massive 
cerebral hemorrhage. (2) Enlargement of all elements of the reticulo-endothelial sysiem, 
including liver, spleen, tonsils and lymph nodes. (3) Infiltration of many organs with 
leukemic cells. 

A piece of gum tissue showed microscopically dense infiltration of the submucosa with 
leukemic monocytes (Fig. 2). 

Acknowledgments.—I am grateful to Mr. R. Sutton Taylor and Dr. K. A. Newton for 
permission to report this case. To Dr. A. D. Morgan for the photomicrograph, to 
Dr. J. G. Humble for the blood reports and Dr. P. Hansell for the photographs. 


REFERENCES 
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Section of Comparative Medicine 


President—DouGLAS MCCLEAN, M.B., M.R.C.S. 


[April 17, 1957] 


DISCUSSION ON ARTIFICIAL INSEMINATION 


Dr. Margaret Hadley Jackson pointed out that, whereas in animal husbandry artificial 
insemination was primarily used to conserve and make full use of a valuable sire, in the 
human field its main use was to overcome barrenness. For this purpose there were two 
forms of insemination: (1) Donor insemination (A.I.D.=donor) where a fertile donor was 
needed and (2) husband insemination (A.I.H.=husband) when the husband’s semen was 
used. The two forms have distinct and different clinical uses and their moral and legal 
implications are also different. For the former, which inevitably is the more controversial, 
there is a small but steady demand and its four main uses are: 


(1) Where the husband is irremediably sterile according to present knowledge or totally 
impotent (i.e. unable to copulate or to produce an ejaculate). 

(2) Where there have been one or more Rhesus}tragedies in a family, then a Rhesus- 
negative donor is indicated. 

(3) Where the husband is a carrier of some severe hereditary disability. 

(4) Finally, and somewhat theoretically, A.I.D. can be considered as a means of im- 
proving the stock by using donors with outstanding mental and physical attributes. 


From a total of some 2,500 infertile couples seen during the past twenty-five years only 
about 200 had needed and asked for A.I.D. but not all had proved suitable. The selection 
of cases was a difficult and responsible task as also was the building up of a panel of donors. 
One of the most awkward problems from the doctor’s point of view was choosing the correct 
day in the wife’s cycle for doing the insemination. Dr. Jackson summarized the results in 
174 couples where A.I.D. had been carried out either with or without the husband’s semen 
being added (see Table I). In 85% of the successful inseminations this was done between 


TABLE I 
A.1.D. A.I.D. and H. Totals 
\». of cases .. ond 7 3s ae 38 174 
Cave up too soon or went abroad 25 7 32 
Filed to conceive after fair trial 39 14 53 
T ying now .. ~ 15 a 19 
ve conceived ss 3% nn a 13 70 
PREGNANCIES 
i egnant now ne 7 ov 6 — 6 
ve birth... - - «a 13 69 
birth .. - e 7” 4 — 4 
scarriage .. - es .. 10 4 14 
egnant more than once .. .. 17 had 2 pregnancies 2 had 2 pregnancies 
1 had 4 - 1 had 3 es 
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cycle days ten and fourteen inclusive, the outside extremes being eight and twenty-tv >. In 
the majority of cases the day of conception was within 36 hours before or after the « iange 
over from low to higher temperature levels on the basal temperature chart. In = cases 
conception occurred more than a week before the “rise”; none occurred more tl in 48 
hours after. In 38 cases the husband was grossly subfertile but not azoospermic and A.L.H 
was attempted mostly alone at first and then boosted by fertile donor semen or in a few 
cases boosted from the beginning. Taking this small group first it will be seen tha. 7 (or 
one-fifth) of them abandoned the unequal struggle before A.I. had been given a fai_ trial: 
14 (two-fifths) failed to conceive in spite of repeated attempts and another 13 (two -fifths) 
conceived on one or more occasions (17 pregnancies in 13 women with 13 live birt is and 
4 miscarriages). In the larger A.I.D. group the 136 husbands were azoosperiiic or 
homozygous Rhesus-positive with a sensitised Rhesus-negative wife; 25 (less than one-fifth) 
gave up too soon for various reasons, 39 (rather less than one-third) failed and 57 (we!l over 
one-third) have conceived once or more (76 pregnancies in 57 women; with 56 live births, 
4 still-births and 10 miscarriages, 6 being pregnant now). Twenty-one couples have asked 
for A.I.D. to be repeated; 19 have had two pregnancies, 1 has had three and 1 four. It is 
important to arrange for the same donor if there has been a previous live birth, but it is 
not invariably possible. The results on the whole are extremely encouraging, the children 
are well up to the average mentally and physically and, with one exception, the marriages 
have been consolidated and improved. 


Turning to A.I.H., Dr. Jackson pointed out that the indications for this are quite different 
and include certain forms of impotence, vaginismus, deformity of the sex organs and 
aberrations of ejaculation; there is also a small group of cases where the semen is oligo- 
zoospermic and the sperms are lacking in motility and viability but the volume is adequate 
(2 ml. or over). The husband can, with practice, learn to divide the ejaculate into two 
fractions and the first fraction, which usually contains more than 80% of the motile sperm, can 
then be used for cervical insemination. This can be done either by the doctor using a 
syringe or by the wife using a plastic cervical cap of one sort or another. This method of 
collection increases the chances of success with A.I.H. quite considerably. Dr. Jackson 
went on to discuss the degree of concentration obtained by fractionation—these observations 
being based on the examination, by Mrs. C. Harvey at Exeter University, of 93 
fractionated ejaculates from 21 men. The degree of concentration obtained is shown in 
Table II; from this it will be seen that 90% of the first fractions show marked superiority over 
the whole ejaculate, particularly with regard to the number of motile sperm. 


TABLE IJ.—FREQUENCY OF VARIOUS DEGREES OF CONCENTRATION OF SPERM IN IST FRACTION 


(or whole of this fraction if less than 1 ml.) 


| Ratio of sperm in 1 ml. of Ist fraction of ejaculate 
to sperm in 1 ml. of complete ejaculate 








} ; | O8 | 0-8—1:2 | 1-2i—1-99 | 2-0 and over 
Number of | Ist Fr. No sig. Fair Good Hi chest 
| ejaculates | inferior difference jconcentration, concentration | vulue 
All sperm <a 93 8 (86%) | 16(17:2%) | 48 (516%) | 21 (22°6%) 39 
Motile sperm Pa _87 3 (3°5%) | 4 (46%) | 41 (47:1 Yo) | 39 (448%) | 45 








In cases where A.I.H. is being given a trial it is certainly worth asking the husbi id to 
collect his semen in two parts if the volume of his complete ejaculate is usually over 2 nl. 

It must, however, be recognised that where the total sperm count of the whole eja: ulate 
is only one or two million, or where the motility is very low, putting all the sperm av: ‘able 
into 1 ml. of fluid does not greatly increase the chances of success. 

There is some indication that, given a reasonably skilful donor, it should be poss: le to 
find the optimum volume for the first fraction or, putting it another way, what prop: "tion 
of the whole ejaculate can most profitably be contained in the first fraction. This m y be 
considerably less than half the total volume and in some men may be as small as 0-5 mi. 
while in others the first 0-25 or 0-5 ml. of fluid may be composed entirely of prostatic flu. and 
therefore devoid of sperm and it is not until about 1 ml. goes into the first fraction at 4 
satisfactory concentration is obtained. 


see also 


JACKSON, M. H. (1955) Proc. Sth int. Conf. Planned Parenthood, p. 245. Internat. P ined 
Parenthood Fed., London. 
—— (1957) Eugen. Rev., 48, 4. 
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Mr. keynold Boyd: 
Indications for and Techniques of Artificial Insemination in Man 
Although artificial insemination (A.I.) is so successful and widespread in veterinary 
practice it has been little used in man. Most of the current textbooks make little or no 
mention of it in their sections on sterility. In the treatment of human infertility there are, 
however, many clear indications for employing artificial insemination, which in suitable 
and selected cases, yields a high rate of success. 


INDICATIONS FOR ARTIFICIAL INSEMINATION (A.I.H.= HUSBAND) 

Impotence is an obvious indication. A masturbation specimen can be produced, with 
few exceptions, even when the failure is due to age. The subsequent pregnancy usually 
provides a cure in the younger group, in whom the cause is always psychological. 

Absent ejaculation which may be classified according to type and cause as follows: 

(a) Delayed ejaculation in apparently virile or potent young men and 

(b) Retrograde ejaculation which may be idiopathic or follow endoscopic resection of the 
prostate, 

(c) In tabetics where impotence is often an early sign. 

(d) Following dorsal sympathectomy. P 

(e) In partial or complete paraplegia following accidents to the spine or operation for 
herniated intervertebral disc. 

(f) Following denervation of the seminal vesicles in abdomino-perineal resections. 

Oligospermia, where the volume is persistently low—in the neighbourhood of 0-25 c.c.— 
probably due to absent, atrophied or fibrosed seminal vesicles and consequently unresponsive — 
to testosterone therapy. 

Oligozoospermia and asthenospermia, making the best possible use of a poor specimen. In 
this group the failure rate is high but the occasional success justifies the continued use of A.I. 
In any event, it gives better results than relying solely on stimulatory therapy of dubious value. 

Mechanical failure, as evidenced by a negative Huhner test in cases of hypospadias, 
retroversion, ectropion, fluor vagine, etc. 

When intercourse is impossible on account of burning vaginal pain in disseminated 
sclerosis or on account of deformity as in Peyronie’s disease, etc. 


INDICATIONS FOR DONOR INSEMINATION (A.I.D.=DONOR) 

When the husband is sterile or suffers from a grave hereditary disease or from Rhesus 
incompatibility, donor insemination is indicated if the wife desperately desires a child of her 
own and the husband prefers to bring up this child rather than any other. 

Prerequisites for Donors (1) Between 30 and 40 years old. (2) Fertile with a minimum 
of morphological defects in the semen. (3) No hereditary disease. (4) Good physical 
condition. (5) Superior mentality. (6) Matching the husband racially, physically and in 
aptitudes. (7) Having the same Rhesus factor as the recipient. 


TECHNIQUES 


S. f insemination for cases of hypospadias, impotence, dyspareunia and, more particularly, 
of d layed ejaculation, in which the specimen is collected usually at an inconvenient hour, 
in a olythene glans bag, moistened with fructose-saline solution. The specimen is drawn 
up i to a nylon syringe and introduced into the vaginal vault by means of an attached piece 
of p \lythene tubing. Or the specimen may be injected into a pre-fixed plastic cervical cap 


thre :gh an attached tube. (Fig. 1). 





Fic. 1.—The Milex cap. The cap is pre-fixed and the semen is introduced from a nylon 
syringe through the dependent tube in which there is a bead to prevent leakage. 
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Standard procedure. The results of A.I. are greatly improved by attention to details s_chas 
(a) Using plastic containers. (b) Mopping out the vaginal vault. (c) Aspiratir 2 the 
cervical mucus. (d) Leaving the patient in the Trendelenburg position for half an ho 

With regard to aspiration of cervical mucus there are pros and cons. It must bc done 
gently or bleeding will occur making successful insemination less likely. It has been : -gued 
that the cervical mucus is protective, filtering abnormal forms and infection—but I «5 not 
believe that abnormal forms have fertilizing powers nor that ascending infection i ever 
caused by removal of the mucus per se. 

The cervical canal is cleared by aspiration and with the help of weak bicarbonate so ution 
or Alevaire and then filled with semen, any excess being put into the vaginal vault. The 
patient is left in the head-low position for 20-30 minutes with legs crossed except in some 
obese subjects in whom this produces fluor vagine. Indeed at times it is best to leave the 
speculum in situ so as to be certain that the os is bathed in semen. 

Intra-uterine insemination is unwise as it frequently causes severe uterine cramps and 
there is a real possibility of introducing infection with a resultant salpingitis. 

Intra-cervical insemination is the method of choice when using the split specimen teciinique. 
The first, smaller fraction of a masturbation specimen usually contains a much higher 
density of sperms of a much higher percentage motility than the second, larger fraction; 
indeed some 80% of the total number of spermatozoa will be found in the first half of the 
ejaculate. Sometimes the density is five times as great. But when, through anxiety or at 
the initial attempt, this first portion is kept too small it may be made up almost entirely of 
prostatic secretions in which very few spermatozoa will be found. 

When using a small volume specimen or a split specimen, the cervical canal should be 
filled to “‘bulging” but not allowed to overflow or the contents will be siphoned out. 

The results of the split specimen method are very encouraging and show that it is a major 
advance in the handling of the subfertile male. This technique has now replaced centrifuging 
which concentrates debris as well as sperms and markedly reduces the viability of an already 
deficient specimen. 

In some 10% of cases of oligozoospermia and asthenospermia, however, there is no 
significant difference between the two fractions and in these cases cap insemination is the 
method of choice. 


Cap insemination (C.A.1.) allows the whole ejaculate (or up to 4 c.c.) to be kept in contact 
with the external os for 6 or more hours. It is eminently suitable for some cases of 
oligozoospermia and asthenospermia, for pin-hole os, etc. It is amazing how often a pin- 
hole os can be dilated and still remain the same! Fluor vagine is also an indication; this 
condition has long been discounted as a cause of infertility but the longer fertile semen is in 
contact with the external os at the right date the greater the certainty of a pregnancy. 


Asthenospermia is usually associated with great increase in volume—from 6 to 10 c.c. In 
many cases the first part of a split specimen shows no advantage in numbers but if the 
specimen is produced in two approximately equal portions the first will be found to contain 
most of the active spermatozoa; and it is this half that is used for C.A.I. 
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Fic. 2.—Above: syringe and cannula for intra-cervical insemination. 
Below: Plastic cap and crooked cannula for C.A.I. 
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The Milex cap with its attached tube for easy filling can be used but the crooked cannula 
technic ue is preferable (Fig. 2). 

The procedure is as follows: The vagina and cervix are exposed and cleansed by dry 
mopping. No lubricant is used. The speculum is removed. A plastic cap of 28 to 30 mm. 
size is inserted into the vagina and pushed on to the cervix before reinserting the bivalve 
speculum through which it is, unfortunately, too large to be introduced. The cap is now 
held firmly in place with the help of bullet extracting forceps, while the crooked cannula 
is brought down between the cervix and the rim. The semen is then introduced and 
will be seen to rise and cover the external os. The cap is left in place for six hours or 
longer. A strong thread can be attached to the rim to facilitate removal but on the first 
occasion it is wise for the patient to return to the clinic so that leakage can be excluded. 

For all these methods it is best for the semen to be not more than | hour old but I have 
had a success at 5 hours in a patient who brought the specimen from Worcester to London 
and much longer time-lapses are recorded. 


Special techniques are required for cases of absent ejaculation. 


(i) Retrograde ejaculation due to neuromuscular imbalance is easier to deal with than 
when it follows endoscopic resection of a prostatic bar. After a salt-free diet for forty-eight 
hours and restricted fluids for twenty-four hours the patient empties his bladder and then 
attempts to produce a specimen, part of which can easily be collected for insemination from 
the prostatic urethra by means of a Guyon posterior urethral metal cannula. 


(ii) For retrograde ejaculation due to altered mechanics following endoscopic resections 
a different technique is required. The bladder cannot be emptied completely nor is there 
an integral prostatic urethra. In these cases the urine must be 


(a) dilute. (b) strongly alkaline—pH 7-4. 


An alkaline mixture and free bland fluids are given for twenty-four hours. The bladder is 
“emptied” normally. It is useless to expect a patient to be able to “produce” a specimen 
immediately after catheterization so a certain amount of dilute residual urine must be accepted. 
A plastic catheter is passed into the bladder and urine is withdrawn. The latest fraction 
will be the least diluted semen and on examination density will be found adequate for 
artificial insemination and progressive motility unimpaired. 

In many of these cases spermatozoa will be found in spite of recurrent attacks of 
bilateral epididymitis. The depressant effect of sulphonamides on spermatogenesis should 
be remembered and precautionary antiseptic or bacteriostatic therapy is best interrupted 
for several weeks prior to attempting A.I. 


(iii) Absent ejaculation often occurs after dorsal sympathectomy for hypertension. 

Semen can only be expressed by vaso-vesicular massage, the resultant specimen being all 
too frequently only minimal in quantity and quality. Even if a satisfactory volume is obtained 
a great proportion of the sperms will be found to be aged and immotile. The same difficul- 
ties arise in some cases of complete impotence where the only ejaculations are in the form 
of unpredictable night-losses and also in cases of psychological absent ejaculation subject 
to the same losses. 


Vas-vesicular massage to yield results must be meticulously performed and should be 
distinexished from the V.D. clinic procedure of taking a prostatic bead. It must be 
remen-»ered that the vesicles are freely mobile and carry the vasal ampulle with them. The 
stripp »g should be done with a broad movement of the index finger which suddenly 
descer Is on the vesicle “unawares” and sweeps inwards and down to the centre line. Finally 
the p: static and posterior urethra are emptied by pressure between finger and thumb. 


Ele -rical stimulation of ejaculation should be possible in all these cases. It is most 
succe fully applied to rams and the technique is easily applicable to man. A sine type 
wave © used, the leads being attached to small electrodes placed on either side of a ring or 
thimt » worn at the end of the right index finger, which is introduced per rectum and placed 
as ne: ly as possible over the vasal ampulla. Care must be taken to avoid trauma to the 
anal : ucosa and if there is difficulty a speculum should be used. After insertion the ring 
can b- easily recovered and slipped on by pulling on the leads. The current must be kept 


on fe up to twenty minutes at times and several attempts may be needed to educate the 
muse ature involved. 


(iv When absent ejaculation follows perineo-abdominal excision of the rectum (which has 
some mes to be performed in quite young men) massage is impossible. 


Here one must 
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resort to the forming of a vaginal spermatocele (seminal “‘hydrocele”’) from which sperma 20a 
can be withdrawn at times suitable for A.I. (Fig. 3). 


(v) Attempts have been made in paraplegics to produce an erection and ejaculati a by — 
means of an intrathecal injection of prostigmine. In my hands this has not been pc »ular 
enough to repeat as patients complain of the painful erections and of the subse ,uent 
headache. If spermatozoa can be found in the vesicular bead indicating that the inev table 
repeated attacks of epididymitis have not yet blocked the tubules or vas then vaso-v ginal 





Fic. 3.—Vaso-vaginal 
implantation. 





implantation is indicated. It can be performed without anesthesia and healing is un- 
complicated. It should be added that pregnancies have followed insemination of progress- 
ively motile sperms recovered from spermatoceles in spite of the current maturation theories. 


The timing of ovulation.—Many of the methods of accurately timing ovulation have a post 
hoc connotation and are beyond the laboratory facilities of the busy specialist. For all 
practical purposes temperature recordings are sufficient, the assessment being confirme | by 
the appearance of the cervical mucus, by spinnbarkeit, and by a positive palm leaf 
(Arborization) mucus test. In my own cases, 83°% of success has followed insemin: tion 
on the morning of the temperature drop or before the biphasic rise, 5° from A.I. two days 
before the rise, 10% on the top of the rise and 2% the day after the rise. 


These figures are not really strictly comparable and are only meant to indicate that 
conception can and does arise from insemination well on either side of what is the 0st 
favoured date. 
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Section of Otology 
President—Puiuip J. Jory, D.S.O., F.R.C.S. 
[May 3, 1957] 


The Principles and Practice of Bone Conduction Audiometry : 
A Review of the Present Position 
By J. D. Hoop! 


WuerEAS the technique of air conduction audiometry is well established, the basic principles 
of bone conduction audiometry are still far from being generally understood. In consequence, 
the tests are still too often inefficiently performed, and hence fail to provide the vital diagnostic 
information which is their purpose. 

As will be shown, this disappointing state of affairs is quite unnecessary, and requires for 
its correction no more than a rational standardization of our technical equipment and test 
procedures, whereby proper use is made of the considerable body of acoustic and physiolog- 
ical knowledge now at our disposal. 

An essential requirement with all bone conduction tests is the exclusion of the untested ear 
by means of an efficient masking sound, so that all threshold readings can be validly related 
to the tested ear. In order to understand how this requirement arises, we need to know, 
firstly, certain facts concerning the transmission of air and bone conducted sounds across 
the head; and, secondly, the physical characteristics of a sound which confer upon it 
maximum efficiency for the masking of pure tones of specified frequency. 

The facts relating to sound transmission across the head are conveniently studied in 
subjects with normal hearing in one ear and complete deafness of the other. 

The results obtained are shown in Fig. 1. The calibrated columns are taken to represent the 
available hearing capacity of each ear; the solid column at the left represents total deafness of 
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Fic. 1. 


theri 1tear. If an air-conducted sound of 50 db. is applied to the right, or deaf ear, it will be 
hearc n the left ear at threshold intensity. Similarly, asound of 80 db. applied to the right ear 
will t heard in the left ear at a level some 30 db. above threshold. The reason for this is 
that: und from an air conduction receiver is transmitted across the skull with an inter-aural 
atten’ ition of the order of 50 db. By contrast, the inter-aural attenuation for sound from 
abo: conduction receiver applied to the right mastoid is negligible, and the sound will be 
hearc it the left ear with a loss of only a few decibels. 

In ie lower half of Fig. 1 are shown the pure tone audiograms of the right and left ears 
fora and bone conduction carried out without masking. They indicate normal hearing 
for ti left ear, and a severe conductive deafness for the right ear. In agreement with this, 
the c ssical tuning fork tests applied to the right ear lead us into that well-known pitfall of 

‘Fi m the Otological Research Unit, Medical Research Council, National Hospital, Queen 
Squa’ . London, W.C.1. ; 
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clinical practice, the false negative Rinne. In fact, for the reasons given, the thr shold 
readings, both for air and bone conduction, obtained for the right ear and shown 1 the 
audiograms, are false readings derived from the left or untested ear. In the case of air 
conduction, owing to the comparatively high inter-aural attenuation of 50 db., suc! false 
readings are only obtained when the stimulus intensity exceeds this level. Clearly e: ough, 
true readings would result with any degree of deafness of the right ear below this level. 

Hence the rule that when the difference in the air-conduction thresholds of the two ears 
exceeds 50 db. the readings for the worse ear cannot be relied upon, unless the better ear 
is excluded by masking. 

In the case of bone conduction, however, the situation is much more difficult. Herve the 
inter-aural attenuation is negligible, and hence, if the bone-conduction threshold of the 
right ear be raised by any amount above 5 db., a receiver on the right mastoid will give 
false normal readings derived from the opposite untested ear. Hence the rule that a// bone 
conduction tests require the exclusion by an air-conducted masking sound of the untested ear. 
A variety of masking noises has been devised to serve this purpose. A few, like those 
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described by Zwislocki (1951), or Denes and Naunton (1952), are efficient, but of the maj. rity 
it can only be said that they raise the threshold of the masked ear in some vague unspec ‘ied 
manner. 


In order to understand what makes a masking sound efficient, it is helpful to con. ‘er 
first the masking of pure tones by white noise, that is to say, noise having a flat frequ °cy 


A B ‘ D : 














b 
uo 








14 


le threshold 
hown -n the 
Case of air 
» Suc! false 
rly e ugh, 
his level. 

he two ears 
e betier ear 


Here the 
10ld of the 
id will give 
at a// bone 
ntested ear, 

like those 


/ 
a 


60 
HRESHOLD OD 


majurity 
spec ‘ied 


Cons: der 
equ acy 





D 





15 Section of Otology 691 


spectru:n covering the whole audible frequency range with equal sound energy per cycle. 
In Fig 2 is shown the elevation of the threshold of a pure tone of 1,000 cycles in the presence 
of white noise. The noise intensity is expressed in decibels above normal threshold, and it 
will be seen that below the 20 db. level it produces negligible masking of the pure tone. 
Above this level there is an incremental equivalence in decibels of masking and of masking 





1000 TTTTy] T ' eee i T Oe eevee 


TT. 28 


=a eere' 


1 


100 L 





= passal 











WIDTH IN C/S OF CRITICAL FREQUENCY BAND 


20 ris — aa eer 
100 1000 10,000 
FREQUENCY OF MASKED TONE C/S 
Fic. 5. 


noise intensity. At any masking level, therefore, the loudness of the white noise wil! be 
much in excess of the pure tone, since its intensity will at all times be some 20 db. higher. 

This brings us to the first important requirement of a masking noise, namely, high masking 
efficiency which Denes and Naunton have defined as “good masking ability, but minimal 
loudness”. Clearly, white noise does not conform to this ideal. Nevertheless, it is superior 
to some of the masking noises incorporated in many commercial audiometers. A typical 
example is shown in Fig. 3. The masking noise is modified mains hum, its intensity level 
in decibels above normal threshold is shown on the horizontal scale, and on the vertical 
scale the resulting threshold elevation of various pure tones. It will be seen that for 
frequencies above 1,000 cycles masking is grossly inefficient. At 2,000 cycles no masking 
at all is produced below an intensity level of some 50 db. at which point it is already becoming 
unpleasantly loud to the subject. 

Having considered these examples of inefficient masking sounds, we will consider next 
how we set about our task of designing what we geally require, that is to say, sounds which 
have the maximum possible efficiency for the masking of the limited range of specified pure 
tones, vhich are conventionally used for bone-conduction audiometry. Here, as usual, we 
turn fr guidance to some of Fletcher’s (1940) early work upon frequency discrimination, 
loudn. is and masking, which led him to define the existence of certain so-called critical 
frequ: :cy bands. Their significance lies in the fact, firstly, that in any masking noise only 
those -equencies within a certain critical band centred around the pure tone contribute to 
its ms king, and secondly, when the tone is just audible against the background of noise, 
the tc al acoustic power of the components within the band is the same as that of the pure 
tone. The principles are illustrated schematically in Fig. 4. This shows noise bands of 
varyi’ « widths centred about a single pure tone which is just audible in their presence. 

Th acoustic energy, both in the bands and in the pure tones, is represented by the 
enclo d area of each. Band A is only three cycles wide, and since its total energy is the 
same 5 that of the pure tone, the energy per cycle of the noise is only one-third that of the 
pure one. Band B is five cycles wide. Once again, its total energy is the same as that of 
the ». -e tone, which thus has five times as much energy as each cycle of the band. The 
widt! of Band C is that of the critical band, and yet again the total energy in the band is 
equa o that of the pure tone. 

In ands D and C the noise spectrum extends beyond the critical band, so that the total 
ener: of the bands is much increased. Since, however, it is only the energy in the critical 
banc hich contributes to the masking, these noise bands possess no greater masking power, 
and = energy level of the just masked pure tone remains the same. In other words, those 
com; nents outside the critical band, while they may have the effect of making the noise 
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very much louder, contribute nothing to its effective masking power. This prov 
with the theoretical basis for the concept of high masking efficiency; clearly our first o! 
must be to remove as much as possible of these unnecessary components. 

Are we likely to gain anything from the use of band widths which are only a frac 
the critical band, as for example in Band B? Apart from the fact that to do so 
present very difficult technical problems of sound filtering, we should gain not! 
efficiency and, in addition, would be faced with the added difficulty of the tonal sir 
of the pure tone and the masking noise which might result in some confusion to the | 
If, however, the band width of the masking noise is extended to correspond rou; 
that of the critical band, as in Band C, then we find that though masking sou: 
pure tone are identical in pitch, they are still readily distinguishable, and hence : 
confused by the subject tested. 

The critical band widths for the various frequencies are shown in Fig. 5. As will t 
they are of the order of only a hundred cycles wide. It would be technically impos: 
produce noise bands to these specifications, nor, as will be shown, is this necessar: 
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In Fig. 6 is shown schematically the equipment we have used for obtaining narrow 
of noise, having the masking efficiency required. A white noise generator is follo' 


turn by a number of filters of high selectivity centred around each of the pure tones no: 


used in bone conduction audiometry, followed in turn by an attenuator calibrated i 


of 10 db. Each of the filters can be selected by means of a switch, and passes only : 


narrow band of frequencies. 
: The selectivity curve for the band centred at 1,000 c/s, which is typical of the other « 
is shown in Fig. 7. At the centre, the two vertical lines give the measure of the 
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of th: critical band. The curves extend somewhat beyond the critical band at the base; 
never neless, the maximum energy in the band is centred within the two parallel lines. 

Th. dotted line in Fig. 2 illustrates the high masking efficiency obtained with this band. 

In -ontrast to the masking effect of white noise, there is 100° masking efficiency. The 
curve begins at zero, and there is an exact one-to-one relationship between noise level and 
masked threshold. Thus, if the noise is raised 20 db., the pure tone threshold is raised by 
an identical amount, and so on. All the noise bands are similar in this respect, and we 
regard it as one of their most important features. Thus, if it is desired to raise the threshold 
of a pure tone by, say 40 db., it becomes a simple matter of raising the intensity level of the 
noise band by exactly the same amount. The practical importance of this is best illustrated 
by considering the simple application of these noise bands to the technique of bone 
conduction tests. 

Fig. 8 is a schematic illustration of the rationale of the procedure employed at the 
Otological Research Unit, and referred to for convenience as the “‘shadowing”’ technique. 
Let there be a pure nerve deafness of 40 db. of the subject’s right ear to be tested, and no 
loss of hearing of the left ear. As before, the columns on each side are taken to represent 
the available hearing, and are calibrated in decibels. The solid portion of the left column 
represents the nerve deafness of the right ear. A bone conducted sound at normal threshold 
intensity applied to the right mastoid is heard in the subject’s left ear. This provides us 
with the first point on the graph shown below, in which the masking intensity at the left 
ear is plotted on the horizontal scale and the bone-conduction threshold responses on the 


vertical scale. 
Now, as shown in Fig. 8, the masking noise at a level of 10 db. applied to the left ear 
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rais , its threshold for the bone conducted test tone by 10 db. In the same way, increases 
int isking noise intensity of 20 or 30 db. will bring about increases of identical magnitude 
int 2 threshold values for the test tone. Reference to the graph shows, up to this point, 


this step by step correlation, the “shadowing” effect between the intensities of masking 
noi and test tone thresholds. When, however, the masking noise reaches the 40 db. 
lev. it will be seen that the bone conducted test tone will be heard at threshold by the right 
as ll as the left ear. A further intensity increase of the masking noise to 50 or 60 db. will 
lurt er raise the threshold of the left ear alone, leaving the test tone to be heard by the right 
ear one without further elevation above its true threshold value, 40 db. The true threshold 
for .\e right ear will thus be shown at a point on the graph, referred to as the “change-over” 
poi , at which the slope of the curve changes from 45 degrees and becomes horizontal. 
In \¢ case being considered, the change-over point occurs at 40 db. If, extending the 
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argument, the deafness of the tested ear had been 50, 60 or 80 db. identical values of ma ing 
noise intensity would have been required to reach the ‘“‘change-over” points. In all c. ses, 
true threshold readings would be obtained. 

The essential steps of the test procedure are thus: 

(1) The demonstration of the “shadowing” effect. This establishes that both ma: ing 
noise and test tone are confined to the untested ear. 

(2) The identification of the “change-over” point. This establishes the true thre. old 
of the tested ear. 

The case analysed in Fig. 8 is one of comparative simplicity in that the unilateral dea. \ess 
was of the “nerve” type. In unilateral deafness of the conductive type, however, w« are 
confronted with a situation of considerably greater difficulty. This arises, as will be sh. wn, 
from the fact that the inter-aural attenuation of an air-conducted masking sound does not 
exceed some 50 db. 

The situation is illustrated in Fig. 9. 


Fic. 9. 


Here, the subject has normal hearing of the right, or tested, ear, and a pure conductive 
deafness of 50 db. of the left ear. This is indicated by the solid area adjoining the calibrated 
column which represents the inner ear hearing capacity of the left ear. 

In ascertaining the bone-conduction threshold of the right ear we must, as usual, apply 
an air-conducted masking noise to the left ear. Here a serious difficulty arises, since before 
this noise can become effective its intensity must reach 50 db., the amount of the conductive 
deafness. At this intensity it will just overcome the inter-aural attenuation for air-conducted 
sound, and begin to exert a masking effect upon the right ear as well as the left. If the 
intensity of the masking noise be further increased in steps of 10 db., a “shadowing” effect 
will occur, and the bone-conduction thresholds, derived equally from the two ears, will rise 
pari passu. In this instance, however, the “shadowing” effect will continue indefinitely, 
and no “change-over” point will be reached. 

The underlying difficulty is cleariy to be found in the fact that the inter-aural attenuation 
of the air-conducted masking noise has a limit of some 50 db. What is needed, therefore. is 
some means of extending this limit, and providing a zone of masking noise intensities which 
will be above the air-conducted threshold of, and at the same time confined to, the left car. 
Within this zone, the “shadowing” procedure could be applied, and the absence «! a 
“shadowing” effect would then prove that bone-conduction threshold readings were der'.ed 
from the right ear, and could be accepted as valid. 

The manner in which such an increase of the inter-aural attenuation can be accompli: ied 
stems from a brief report on the use of insert receivers which appeared in the Report oi ‘he 
Electro-Acoustics Committee “‘Hearing Aids and Audiometer’, 1947. In this it as 


suggested that the acoustic linkage between the two ears which occurs when any ir 
conduction receiver is used arises from the vibrations imparted to the skull at the air-! ne 
interface bounding the receiver. Both Littler er a/. (1952) and Zwislocki (1953) have car 2d 
out further studies, and it has been shown that the vital factor affecting the attenuatic is 
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the rea of the receiver in contact with the head. Thus, the smaller the area the greater the 
atte uation, and in the limiting case when an insert receiver is used, thus presenting the 
sma lest possible surface to the skull, the inter-aural attenuation increases to a figure as 
high as 90 db. 

A. Littler et al. (1952) so ably pointed out, the practical importance of this finding is 
con.iderable, making possible as it does the accurate determination of bone-conduction 
thresholds in the presence of conductive deafness well beyond the limit of 50 db. This is 
illustrated in Fig. 10. Masking noises of intensities up to 90 db. are applied to the left ear 
by means of a rubber-tipped-insert receiver without fear of cross conduction to the right ear. 

hus, at any intensity between 50 db., the air-conduction threshold of the left ear, and 
90 db., the masking noise will be effective in the left ear alone. If we now apply the 
“shadowing” procedure, and make step by step changes of masking intensity within this 
range, they will be found to leave unaltered the bone-conduction threshold readings. In 
other words, the “shadowing” effect is absent, and the threshold reading, 0 db., can be 
accepted as valid for the right ear. 

When the deafness is bilateral, and of the mixed conductive and nerve type, bone- 
conduction tests may be greatly complicated, and indeed it is only within certain limits that 
accurate results are then obtainable. 

An audiometrician needs to know what these limits are, and it is fortunately possible to 
define them with reasonable accuracy. The situation is analysed in the cases shown in 
Fig. 11 (A, Band c). In 11A the subject has a nerve deafness of 60 db. of the right ear and 
conductive deafness of 30 db. of the left ear. In order to establish the bone-conduction 
threshold of the right ear, the usual masking noise must be applied to the left, and owing to 
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sonductive deafness its minimum effective intensity will be 30 db. Above this point 
owing will occur, as shown in the graph (A). That is to say, both masking noise and 
tone will be confined to the left or untested ear. When the masking intensity reaches the 
b. level, its true masking effect upon the left ear will be restricted to 60 db. by the 
luctive deafness and the test tone will now be heard at threshold in the right ear as well 
1 the left. This is the critical change-over point, and beyond it a further increase of 
‘ing intensity to 100 db., the maximum practicable level, will raise the threshold of the 
zar by a further 10 db. while leaving unaffected at 60 db. that of the right ear. This, 
2fore, will be its true threshold. 

wo factors determine the results thus obtained. Firstly, 100 db. is accepted as the 
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maximum intensity of masking noise which it is practicable to use for clinical tests. W th 
this the critical change-over point occurs at a level 10 db. lower, 90 db., and to this i is 
convenient to refer as the maximum critical masking intensity. Secondly, the threshol« of 
the tested ear can be determined only if it lies at or below the level of masking induced >y 
the maximum critical masking intensity in the untested ear. 

Now, in the case 11A this level is reduced by 30 db., the amount of the conductive deaf. -ss 
and hence, 60 db. is the maximum measurable elevation of the bone-conduction thresh » 
of the right ear. From this we may derive the limiting formula: 

Maximum measurable bone-conduction threshold=90—conductive deafness 
(db.) of opposite ear. 

The application of the test procedure to the three cases A, B and C, represented in Fig. | 
is shown in the graph. 

In all three the amount of the nerve deafness of the tested ear is the maximum measura 
according to the limiting formula. Thus: 


Case A 60 db. (90-30) 
Case B 40 db. (90-50) 
Case C 30 db. (90-60) 


In each case the true threshold is given by the change-over point which occurs at the 
maximum critical intensity, 90 db. of masking noise. 

Although for simplicity of explanation the cases shown in Fig. 11 have been selected to 
exhibit conductive deafness alone of the untested ear and nerve deafness alone of the tesied 
ear, accurate bone-conduction tests are still possible within the limits of the formula when 
the deafness, of either one or both ears, is of the mixed type. This is illustrated in Fig. 12. 
In the right ear there is a conductive deafness of 40 db. with a nerve deafness of 60 db. 
The air-conduction audiogram thus shows a loss of 100 db. In the left ear there is a conductive 
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deafness of 30 db. with a nerve deafness of 50 db. The air-conduction audiogram thus 
shows a loss of 80 db. With no masking noise applied to the left ear the bone-conduction 
threshold reading is 50 db. derived, in fact, from the left ear, though this cannot be specil'c 
at this stage of the test. 

This reading remains constant with increase of masking noise intensity up to 80 
With the masking intensity increased to 90 db., however, and still confined at this level 
the left ear, the threshold reading is increased to 60 db. and remains unchanged when 
masking intensity is further increased to 100 db. As shown in the graph, “shadowirz 
occurs between the 80 and 90 db. levels of masking noise intensity with the ‘“‘change-ov: r” 
point at 90 db. It follows that up to the 80 db. level of masking noise intensity, the thresh 
reading, 50 db., must be derived from the left ear. Further, that at and above the 90 | b. 
level, the threshold reading, 60 db., is derived from the right ear. Subtraction of these bo ¢ 
conduction losses from the air-conduction losses gives the amounts of the conduci v 
deafness, thus: 

Right ear 100-6040 db. 
Left ear 80-50=30 db. 


In each case, the amount of the nerve deafness is the maximum which can be measu 2 
according to this formula. Thus for the right ear: 
60 db. (amount of nerve deafness)=90—-30 (amount of conductive deafness of left e © 
For the left ear: 
50 db. (amount of nerve deafness) = 90—40 (amount of conductive deafness of right e. © 
As will be seen from the foregoing analyses, the use of the maximum efficiency mask 
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tec nique described in this communication brings within the resolving power of air and 
bo. e-conduction audiometry all but the few exceptional cases which lie beyond the bounds 
of ‘he limiting formula. 

in all cases, however, careful attention should be given to the fundamental features of the 
tes. procedure which is outlined as follows: 

(1) Establish the air-conduction audiogram of both ears in the normal way with masking, 
if necessary, of the untested ear, i.e. when the difference in the hearing loss between the two 
ears exceed 50 db. 

(2) Find the bone-conduction threshold with the bone-conductor applied to the mastoid 
of the tested ear without masking of the untested ear. 

(3) Apply the masking noise of the appropriate band to the untested ear by means of an 
insert receiver and find a bone-conduction threshold reading. 

(4) Apply the “shadowing” procedure thus: Increase the level of the masking noise by 
10 db. above threshold and re-test the bone-conduction threshold. If the bone-conduction 
threshold is raised by 10 db. increase the masking intensity by another 10 db. and repeat. 
Continue this procedure until the point is reached at which the bone conduction remains 
constant with further additional incremental steps of 10 db. of the masking noise. This is 
the “change-over” point, and gives the true bone-conduction threshold of the tested ear. 

Suggestions for the improvement of standard equipment tend to encounter two kinds of 
objections. Firstly, that they involve excessive technical difficulties. Secondly, that the 
solution they offer is far from complete, and hence further development should be awaited. 

Neither of these objections appears to be applicable in the present situation. No serious 
difficulties attend the generation or application of the masking sounds described, and as 
for further developments, these cannot be expected since in many respects the efficiency 
obtained is 100°, at which level an ample reserve is provided for the attainment of practically 
all the clinical results which are required. It is, therefore, to be hoped that the methcds 
described will find useful application in improving the design of standard audiometric 
equipment. 
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Recent Work on the Biochemistry of the Labyrinthine Fluids 
By L. Crrron! and D. Extey? 


lHE search for new knowledge of the endolymph has received a strong impetus from the 
idence, spectacular but still unexplained, of its circulatory derangement in certain important 
iscases of the mammalian inner ear, among them Méniére’s disease and the Scheibe type of 
sreditary cochleosaccular degeneration. In the course of earlier work much has been made 
‘the abundant morphological data at our disposal, but their value is clearly limited when 
come to apply them to the problems of the origin, flow and absorption of a fluid of 
1 nown function and composition. Thus, Shambaugh’s (1908) observation of the cellular 
cture of the stria vascularis led him to attribute thereto the secretion of the endolymph. 
his arguments could not be regarded as conclusive, and much the same must be said 
he studies of Secretan (1944) and others who have interpreted certain histological appear- 
es in the saccus endolymphaticus as evidence both for and against its absorptive function. 
r have experimental methods been entirely neglected, and Guild’s (1927) use of the 
ssian blue granule technique led him to conclude that a flow of endolymph took place 
n the scala media by way of the saccule to the saccus endolymphaticus, whence it was 
1rbed into the radicles of the surrounding venous sinuses. However, the technical 
culties of these experiments were great and, so far as we know, they have never been 
ated. 
his conflict of evidence has long made apparent the need for new and more penetrating 
hods of investigation, and the present contribution is concerned with the application to 
problems of the endolymph of modern methods of micro-chemical analysis. The history 
he subject is very short. In 1940, Aldred, Hallpike and Ledoux described a method for 
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the collection from the scala media of the cat of small samples of endolymph, which they us . 
for the first estimations of its osmotic pressure. Ledoux (1941, 1943, 1950) later used t 
method in his studies of the chemical and physical properties of the labyrinthine flui 
It is, however, to Smith, Lowry and Wu, of Washington (1954) that we owe the first detai 
account of any measurements carried out by means of modern micro-chemical techniq: 
of the electrolyte contents of the mammalian labyrinthine fluids, and the primary purp: s 
of the present investigation has been to repeat and extend their observations. One of 
(L. C.) carried out the collection of the labyrinthine fluid samples; the other (D. E.) : 
responsible for their microchemical analysis. 


METHODS 

A. Collection of Fluid Samples 

The essential step in the collection of the samples has been the insertion of fine gi 
pipettes into the endolymph system of the cat and guinea-pig. These pipettes were made 
boro-silicate glass, and were especially drawn in the laboratory. It was found necessiir 
that the pipette tips should have an outside diameter within the range 50 to 100 microns. 
Penetration was difficult with larger tips, whilst smaller tips did not permit the passage « 
the perilymph samples. _Endolymph samples were easier to obtain from the cat by passing 
the pipettes through the round window membrane. After removal of this membrane, a 
finer pipette was then introduced into the endolymph-filled scala media, through the basilar 
membrane (Fig. 1). 


Fic. 1.—Collection 
of endolymph from 
cochlea of cat. 


In the guinea-pig, specimens of the perilymph were obtained by passing the pipette eit! ¢ 
through the round window membrane, or else through the thin ligament around the stapes 
foot-plate. The stapes was then removed, and endolymph collected from the utricle in 
manner of Smith ef al. (1954) (Fig. 2). 

The operation was conducted under Urethane anasthesia. The head of the animal v 
firmly immobilized by means of a clamp attached directly to the skull. The pipettes w: 
carried upon a micro-manipulator working under 10 x magnification of a Leitz dissect 
microscope. Contamination of the specimens with blood was a serious difficulty, « 
constant suction was necessary throughout the operations to avoid it. All specimens w © 
drawn up by suction into the collecting pipettes, which were then heat-sealed at both e: ! 
and immersed in Terpineol. This oil has a refractive index very similar to that of glass, : 
examination of the immersed pipette under a high powered microscope readily revea 
the presence of red blood cells in the specimen. All specimens containing more than a ‘ ¥ 
red cells were discarded. The sealed pipettes found to contain satisfactory specimens w 
then packed in vacuum flasks, filled with CO, snow, and despatched to the Department 
Bio-chemistry at Oxford. 


B. Microchemical Analysis. 

The maximum amount of endolymph obtained was 0-5yl., generally about 0-2). Thi 
about 1/1000th of the amount usually taken for a blood count. Ona microscope slide 0°: 
forms a drop which will approximately cover a typewritten full stop. For various reas 
—_ very small samples cannot be pooled, and new methods have been required for t! 
analysis. 

By comparison with those required for the usual micro-methods of analysis the volu: °s 
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of our fluid samples are less by one-thousandfold, calling for the estimation of millimicrograms 
ins'ead of micrograms. Estimations have been carried out of the inorganic ions, sodium, 
po‘assium, calcium, magnesium and chloride. Protein and non-protein nitrogen estimations 
ha.e also been made. In addition, the finding by Jensen and Vilstrup 1954 of an 
aparently high concentration of hyaluronic acid in the endolymph of certain dogfish has 
lei us to carry out estimations of its concentration in the labyrinthine fluids of the 
guinea-pig. 

For work on the inorganic ions flame photometry was used. With this method an 
aqueous solution of the sample is atomised in a flame in which the elements all emit their 
characteristic spectra. This light is then passed via an optical system which can be arranged 
to select the spectrum of the desired element only. This selected light band then falls on 
a photosensitive cathode of a photoelectric cell, which converts it to current which can be 
read On a meter. The Beckman flame photometer is the most sensitive instrument avail- 
able commercially, and can be used with either an oxy-hydrogen or an oxy-acetylene flame, 


1e gi 

oA which with aqueous solutions give temperatures of about 2,500°C. The current is 
>CESS:i | amplified by means of a photo-multiplier, the instrument having an overall amplication 
nicrons. of about 300,000. Readings are taken on a potentiometric scale, and are produced by 
sage « operating a potentiometer to balance out the current produced by the element with the 
passing aid of a null point meter. 

rane. a rhe time taken to obtain a reading, using this instrument, is about 30 sec. and in this 
basilar time 1 ml. of solution is atomized. Thus, to obtain a reading, it is necessary to dilute a 


Fic. 2.—Collection 
of endolymph from 


lection utricle of guinea-pig. 


from 


0-21. sample 5,000 times. This very sensitive instrument was, however, not sensitive enough 
to measure most elements in our own samples at the required millimicrogram level, partic- 
ularly such weakly emissive elements as magnesium. 

} fforts were, therefore, made to increase the emission of inorganic ions, and it was found that 
the hotter the flame used, the greater the sensitivity. Using one of the hottest flames possible 
produced by burning 90°% acetone in 5° HCI in an oxy-hydrogen flame (here the temper- 
ature was about 3,500 C.) it was found possible to increase the emission of calcium 
an’ magnesium about 50 times. In this flame our samples, 0-2-0-5z1. diluted to 0-1 ml., 
wee atomized in 3:5 sec. The flame photometer was modified so as to increase its sensitivity 
an! speed of operation. Thus, the photo-multiplier was operated with very high dynode 
ve tages to increase the current. The circuit was also changed so that this current charged 
ac ondenser, its discharge current through selected known resistors being then read directly on 
a: -nsitive galvanometer or on a recorder. Instantaneous readings could, therefore, be taken 
an! less material was required. The instrument had an overall amplification of about 
SC million with semi-automatic operation. Graphs were constructed using standard 
ar ounts of elements against times of discharge to known arbitrary levels fixed on the 

der. From these graphs unknowns were readily calculable. Improved in this way 
equipment proved to be about 1,000 times more sensitive than the original Beckman 
rument and it was possible to detect a ten-billionth (1 « 10-!*) gram of sodium. 
ivestigation of the hyaluronic acid content of the labyrinthine fluids was carried out 
ig the technique of absorption spectro-photometry. The approach was an indirect one, 
the concentration was established not of the acid itself, but of one of its derivatives, 
osamine. For this a new colorimetric procedure was developed. The hexosamine was 
irated from other sugars by shaking with a few grains of an ion exchange resin. It was 
1 de-aminated to produce a compound which reacts with pyrrole to give a yellow colour. 
absorption of this yellow colour was measured by absorption spectrophotometry with 
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the use of special ultra-micro-capillary cells. These cells hold only 0-1 ml. of liquid «id 
possess a 5 cm. light path, and are possibly the most sensitive absorption cells yet used 


RESULTS 


The results of previous analyses of the cerebrospinal and labyrinthine fluids of the cat « 1d 
guinea-pig are shown in Table I. Our own results are shown in Tables II, III. The fird- 
ings are noteworthy in two respects. 


TABLE I 


ANALYSIS OF CEREBROSPINAL AND LABYRINTHINE FLUIDS OF THE CAT AND GUINEA-PIG: 
RESULTS OF PREVIOUS INVESTIGATIONS 


Properties and Cerebro- Perilymph Endolymph Reference 
constituents spinal fluid 


Osmotic pressure (g. NaC1/100g.H,O) 1-017 
Index of refraction (1 D ’) 1-33435 


Animal 
1-058 Aldred ef ui. 
(1940) 

1-33455 Ledoux 


1-046 
1-33495 


Cat 


pH 7-45 7:87 
Chloride (mEq./1) 152 
CO,(vol./100 ml. s.t.p.) 43-2 
Protein (mg./100 g.) 31 

Guinea- Sodium (mEq./1) 152 

pig Potassium (mEq./1) 4- 
Chloride (mEq./1) 122 


158 151 
32-0 : 

268 118 
150 16 

2 48 144 
121-5 107 


Smith et a/ 
(1954) 


TABLE II 


ANALYSIS OF SERUM, CEREBROSPINAL AND LABYRINTHINE FLUIDS OF THE GUINEA-PIG AND CAT: 
RESULTS OF PRESENT INVESTIGATIONS 


A. GUINEA-PIG 


Cerebro- 

spinal fiuid 

150 =(12) 
4:0 (12) 


Serum 
140 (4) 
4-5 (4) 


Constituent 
Sodium (mEgq./1.) 
Potassium (mEq.1.) 
Chloride (mEq./1.) - 122 (9) 
Protein (mg./100 g.) — 20 (6) 
Non-protein nitrogen (mg./100 g.) — 21 (6) 
B. CaT 

Cerebro- 
spinal fluid 
162 (12) 

5-9 (12) 
150 (4) 


Serum 
155 (12) 
6:7 (12) 


Constituent 
Sodium (mEq./1.) 
Potassium (mEq./1.) 
Chloride (mEq./1.) 
Protein (mg./100 g.) — 25 (5) 
Non-protein nitrogen (mg./100 g.) 20 (5) 


Perilymph 
148 (12) 
5-0 (12) 
120 (9) 
75 (6) 
20 (6) 


Perilymph 
164 (12) 
6-0 (12) 
150 (4) 
142 (5) 
21 = (5) 


Utricular 
endolymph 
26 = =(8) 
142-0 (9 
110 = (3) 
25 (6) 
21-5 (6) 


Cochlear 

endolymph 
66 (12 
117-0 (12)* 


*In many of these samples the Na+ and K+ concentrations suggested contamination w | 
perilymph. Three samples, however, showed the high values for K given in the table. The bracke 
figure appended to each entry represents the total number of observations upon which it is based 


TABLE III 
ANALYSIS OF CEREBROSPINAL AND LABYRINTHINE FLUIDS OF THE GUINEA-PIG: 
PRESENT INVESTIGATIONS 
Cerebro-spinal 
Fluid ily End 
Calcium (mEgq./I.) 3-0 + 0-2 0+ 0- 3-0 + 
Magnesium (mEgq./I.) 2-0 + 0-2 0+ 0- 0-9 
Hexosamine (mg./100 ml.) - ~ 


Constituent oly 


n 
0- 
0- 


(1) Utricular endolymph has a high potassium concentration and a low sodi 
concentration compared with perilymph or cerebrospinal fluid. 

(2) The protein level in perilymph is higher than that of the other fluids. In other respe: 
however, the composition of the perilymph approximates closely to that of the C.S.F. 

These results provide strong evidence of a wide difference between endolymph : 
perilymph. They indicate, too, that perilymph is mainly derived from cerebrospinal fit 

As shown in Table III, we have found that the calcium content of endolymph in 
guinea-pig was similar to that of cerebrospinal fluid and perilymph, having a value 
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34 mEgq./l. A magnesium content of 2-0 + 0-2 mEq./l. was found for perilymph and 
brospinal fluid, but 0-9 + 0-2 eq./l. only in utricular endolymph. This is only half 
value found in the other fluids. This result once again adds emphasis to the fact that 
cular endolymph, at least of the guinea-pig, is very different from the perilymph. 

1 1953, Jensen and Vilstrup isolated hyaluronic acid from the labyrinths of Acanthias 
yu/zaris. By pooling the contents of 300 of their labyrinths, the largest known, these workers 
obtained very large quantities of endolymph. This was found to be viscous, possessing a 
relitive viscosity of 24-24, with a hyaluronic acid content of 73 mg./100 ml. Accordingly, 
they attributed the high viscosity to the presence of this large amount of hyaluronic acid 
in its polymeric form. It was thought that if such high viscosity was also found for the 
endolymph of the higher vertebrates it would be an important factor in the rapid damping 
of the fluid movements in the semi-circular canals. Further, the dilatation of the endolym- 
phatic sacs observed in patients suffering from Méniére’s disease might well be an osmotic 
consequence of the depolymerization of hyaluronic acid. Our own examination of the 
perilymph and utricular endolymph of the guinea-pig have revealed a hexosamine content 
of 5-8 mg./100 ml. If all this had existed as hyaluronic acid the concentration of the acid 
in both fluids would only be 10-15 mg./100 ml. which is considerably less than the 
73 mg./100 ml. found by Vilstrup using elasmobranchi. It does not seem likely 
that the viscosity of the mammalian endolymph is much higher than that of perilymph, 
or C.S.F., whilst its small hyaluronic acid content is not likely to provide any explanation 
of the endolymphatic distension found in Méniére’s disease. In addition, the samples of 
perilymph and endolymph examined, as judged by their behaviour in a capillary tube, 
exhibited no significant degree of viscosity. 

To summarize the results for Na+, K+, Ca++, Mg++: these confirm the very special 
nature of the endolymph. Whilst the high K+ low Nat content is characteristic of 
intracellular fluid, the Mg++ content is not, being, in fact, slightly lower than that of extra- 
cellular fluid. 

Otologists will naturally wish to know how the remarkable chemical characteristics of 
the endolymph will help in the understanding of the mechanism of Méniére’s disease. 
With regard to its metabolic function, the significance of its unusual electrolyte pattern is 
far from clear. Moreover, it is difficult to reconcile the high potassium content of endolymph 
with the positive DC potential of the scala media demonstrated by Békésy (1952). Here 
the electrical polarity is the reverse of that found for muscle and nerve, in which a negative 
potential is associated with the side of the membrane having a high K concentration. 
It is, however, possible that this positive potential provides the basis of the electric triggering 
of the response to sound of the hair cells of Corti’s organ. 

Regarding the formation of endolymph, the stria vascularis may well play the part already 
attributed to it of secretory action. The maintenance, however, of constant ionic levels 
on either side of Reissner’s membrane probably involves a biochemical mechanism known 
as “active transport”. Here an accumulation of K+ and extrusion of Na+ takes place 
against concentration gradients. This may maintain a high K+ level, without any difference 
in osmotic pressure on the two sides of Reissner’s membrane. 

This osmotic pressure is intimately coupled with water balance. The breakdown of this 
mechanism would probably tend to disturb this water balance with resulting distension of 
the endolymph system. It is hoped that further analytical work will bring us nearer to a 
psd understanding of these mechanisms, and so to the rational treatment of Méniére’s 

Isease. 
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JOINT SUMMER MEETING HELD AT THE UNIVERSITY OF BRISTOL 


OTOLOGICAL SESSION 
Chairman—Puiip J. Jory, D.S.O., F.R.C.S. (President of the Section of Otology) 


June 27, 1957] 


A Discussion was held on Plastic Surgery of the Middle Ear. The following opening 
papers were read: Myringoplasty, by Mr. StuART MAwson; Plastic Middle Ear Operations 
with Particular Attention to the Cavum Minor Technique, by Dr. Nits G. RICHTNER 
(Stockholm); Some Problems of Tympanoplasty, by Mr. P. H. BEALEs. 


Mr. F. McGuckin, Mr. R. L. FLett, Mr. GAviIN LiviNGsTONE, Mr. I. B. THORBURN, 
Mr. I. Simson HALL, Mr. E. G. CoLitns, Mr. W. S. McKenzie, Mr. J. F. O. MITCHELL, 
Mr. E. H. RAINER and Mr. S. W. ALLINSON took part in the subsequent discussion. 


LARYNGOLOGICAL SESSION 


Chairman—J. ANGELL JAMES, M.D., M.R.C.P., F.R.C.S. (President of the Section of 
Laryngology) 


[June 28, 1957] 


A Paper on The Histochemistry of the Nasal Respiratory Mucosa was read by Dr. Mt &s 
TAYLOR and was discussed by Dr. A. YOUNG, Professor F. C. ORMEROD and Mr. \. 


MACKENZIE Ross. 


Professor J. M. YOFFEY, read a paper entitled The Passage of Fluid and Other Substanc: 
through the Nasal Mucosa, which was illustrated by a film; it was discussed by Mr. R. i 
MACBETH. 


A Discussion on Management of Post-cricoid Carcinoma was opened by Professor F. 
OrMEROD, Mr. RONALD W. RAVEN and Dr. M. LEDERMAN. Dr. R. C. Tupway, I © 
SYDNEY CURWEN, Mr. H. D. FAIRMAN, Mr. I. SIMSON HALL, Mr. R. G. MACBETH, J Fr. 
A. J. Morrett, Mr. R. D. Owen, Mr. KENNETH G. MALCOMSON, Mr. GEORGE SE! 
Mr. R. S. Lewis and Mr. J. A. SEYMouR-JONES took part in the subsequent discussion. 


[June 29, 1957] 


A CLINICAL MEETING, arranged by the South Western Laryngological Associati: :, 
was held at the Bristol General Hospital. A film on Submucous Resection and Rhinopla | 
was shown by Dr. BEN WitHeERS (Houston, Texas). 


These meetings will be reported in the Journal of Laryngology. 
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BOOK REVIEWS 


The Essentials of Modern Surgery. Edited by R. M. Handfield-Jones, M.C., M.S., F.R.C.S., 
and Sir Arthur E. Porritt, K.C.M.G., C.B.E., M.A., M.Ch., F.R.C.S. 5th edition. 
(Pp. xv+ 1276; illustrated. 75s.) Edinburgh and London: E. & S. Livingstone Ltd. 
1957. 

The greatest compliment which can be paid to a textbook is that it should be bought by 
successive generations of students and that further editions should be demanded from time 
to time. It is eighteen years since your reviewer was first sent a copy of this book and this 
is the fifth edition; an eloquent tribute to the excellence of the work. 

This textbook is the result of multiple authorship and the editors have not put their 
contributors in strait jackets, but rather left them to go their several ways. The result is 
surprisingly homogeneous, but it has the advantage of presenting the work in a variety of 
styles which tends rather to hold the interest. The actual arrangement also has some unusual 
features. For example, the appendix still has a whole chapter to itself and this is quite right 
since diseases of this organ form such a large part of surgical practice. This particular 
chapter, written by Julian Taylor, still remains one of the most outstanding in the book. 
There is an excellent account of venereal disease, which is a subject rather neglected in modern 
textbooks. On the whole there is a nice balance held between the various sections of the 
book. 

Criticism, which is only about details, arises chiefly because of over-simplification in some 
parts which is due to a laudable desire to keep the text as brief as possible. For example, it 
is not generally held that Dercum’s disease is a manifestation of hypothyroidism. Seminoma 
is not separated from teratoma in the prognosis of tumours of the testicle; there is no mention 
of the stripping operation for varicose veins; subacute thyroiditis is not usually accompanied 
by a raised polymorphonuclear cell count; surely thiouracil is not still on trial and finally 
the description of the treatment of Hirschsprung’s disease by removing the affected colon 
is rather ambiguous. 

However, such points as the above are only minor criticisms of what is an excellent text 
to be put in the undergraduate’s hands for learning his surgery. He would be well advised 
to keep it on his shelves for reference after qualifying. The printing is excellent and the paper 
of such good quality that the book is a little heavy for the binding in which it is produced. 
The illustrations are well chosen, numerous and of high quality. The whole format of the 
book is most attractive and Messrs. Livingstone have designed a cover which is in keeping 
with a number of their more recent publications. 


A Text-Book of Psychiatry for Students and Practitioners. By Sir David Henderson, 
M.D.Edin., F.R.F.P.S.Glas., F.R.C.P.Ed. and Lond., and the late R. D. Gillespie with 
the assistance of Ivor R. C. Batchelor, M.B., F.R.C.P.Ed., D.P.M. 8th edit. (Pp. xii 
-746. 35s.) London, New York, Toronto: Oxford University Press. 1956. 

Those who, like your reviewer, first read Henderson and Gillespie at a time when there was 
no comparable English work to challenge it, can only receive this the eighth edition with 
affection and pleasure. With this edition Sir David Henderson has a new collaborator in 
Dr Ivor R. C. Batchelor who, in addition to other contributions, has rewritten the chapter 
on »pilepsy which is now helpful and up to date. The sections on etiology and on physical 
tre: tment have also been revised and rearranged. 

iranoid schizophrenia and paraphrenia have been discarded, and “‘paranoid state” has 
'e to replace them, mainly on the grounds that paranoid states develop later, are not usually 
‘ciated with deterioration, and—less acceptably—“have a strong affective component— 
ch may be responsive to treatment”. While the authors believe this simplification long 
‘due, it is doubtful whether everyone will regard it as helpful. Both paranoid schizo- 
) enia and paraphrenia are well known and easily recognized entities and psychiatrists will 
bably continue to use these names in referring to them. _ It is useful to stress that paranoid 
ptoms can colour any psychosis including schizophrenia but the abolition of two diseases 
erhaps a little drastic as a method of doing so. 
y leaving much of a well-written book unaltered over a considerable period of time, the 
s choses can be seen in their historical setting, and the psychoanalytic view of psycho- 
10logy is still set out in detail. While this at the best has an old-world look, and at the 
st seems frankly bizarre, it is still desirable for the cultivated psychiatrist to know what 
| cCurdy thought in 1925, not least perhaps because undergraduate medical students 
1etimes come to their hospital work fairly well informed on such matters. 
f one criticism may be ventured, it is that the legal section should be revised—-drastically. 
e old-world phraseology cannot be excused on any grounds. Thus (page 683) there are 
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no longer any paupers or lunatics at large in this country. This is not so much di to 
redistribution of income as to the fact that Parliament abolished them in section 20 0 the 
Mental Treatment Act of 1930. It should be noted too (page 683) that the Reception C Jer 
on Petition applies to non-private as well as private patients since the National Health Se: ice 
Act of 1946. 

These are small criticisms in a large work which can be cordially recommended as upho! ing 
the great tradition of its predecessors. 


Psychosynthesis. A ‘‘Project for a Scientific Psychology’’. By John Pardey Craw! rd, 
M.D.Lond., M.R.C.P.Lond., D.P.M.Lond. (Pp. 104; 2 illustrations. 21s.) Loncon: 
Ash & Co. Ltd. 1956. 

This is a most interesting little book intended, it seems, to place related physical ind 
psychological phenomena into relation with one another to form a “Gestalt” or integr.:ted 
whole. In considerable measure Dr. Crawford has succeeded, and where he has failed :t is 
because of the limitations of our knowledge and the inherent difficulty of the subject matier. 
The author’s knowledge of the literature is extensive and the references are here availible 
though not readily, for although they are listed at the end of the book, there is no index. 

The survey is wide and must inevitably be greatly condensed in 92 pages, so that it is not an 
easy book to read. Providing the reader knows his individual trees—and there are many of 
them, then this book will show him the wood. Perhaps it would be fair to say that the book 
will be a joy to senior registrars especially in psychiatry, but will present difficulties to senior 
consultants both in psychiatry and neurology. Nevertheless, there are few who will fail to 
profit in some measure by reading it, and the book deserves to be successful. Some expan- 
sion in a future edition would make it easier for his readers to share the fruitful holistic 
standpoint of the author. 


Anatomie Chirurgicale des Hernies de l’Aine. By Henri Fruchaud. (Pp. 488; illustrated.) 
Paris: G. Doin & Cie. 1956. 


Le Traitement Chirurgical des Hernies de I’Aine chez l’Adulte. By Henri Fruchaud. 
(Pp. 386; illustrated.) Paris: G. Doin & Cie. 1956, 

Henri Fruchaud was displaced from his surgical chair at the School of Medicine of 
Angers by Hitler’s invasion of France. He served as surgeon to the Free French forces 
in the Mediterranean theatre of war, and at its close was appointed surgeon to the hospital 
of Saint-Louis at Aleppo. These two books deal with herniz of the groin, a group that 
includes oblique and direct inguinal hernia, femoral hernia, and pre-vascular hernia 
(Nareth’s hernia.) 

Both volumes are encyclopedic in their completeness, and unique among books dealing 
with hernia in the number and technical excellence of their illustrations. These illustra- 
tions are so numerous and so beautiful that any reader, even though his knowledge of 
French gets no farther than “‘la plume de ma tante” stage, can follow them and learn from 
them. The volume on surgical anatomy starts with a chapter on the history of inguinal 
anatomy, introducing drawings by the ancient. anatomists from Leonardo da Vinci to 
Astley Cooper, and concludes with one on the comparative anatomy of the groin in the 
anthropoids and in quadrupeds. The greater part is taken up with a detailed description 
of every structure in the inguinal region, illustrated by figures that in their accuracy of 
detail and their beauty of craftsmanship could hardly be excelled. The many variations 
in these structures, in the arrangement of the external oblique aponeurosis and the inguin! 
ligament, in the origins of the lower fibres of the internal oblique and transversalis, n 
the composition and insertion of the conjoined tendon, and the great variability in 1 \e 
strength and attachment of the transversalis fascia, are described and illustrated. 

The second volume is equally well-produced. Dr. Fruchaud describes the well-kno: 
standard operations for the repair of hernia, and their modifications. Considerable sp: 
is devoted to the operation of repair performed at Aleppo, one that deals with the ingui 
canal with a combination of French delicacy and Oriental ruthlessness. One can imag 
the Professor, as he washes up for a hernia operation at Aleppo, saying to his Syrian Ho 
Surgeon: 


—o = 


oa 


“Ah love! Could thou and I with fate conspire 
To grasp this sorry scheme of things entire: 
Would we not shatter it to bits,—and then 
Remould it nearer to the heart’s desire.” 


Then he puts on his gloves and proceeds to do exactly that, to the astonishment and ala 2 


of the English reader. 
These two volumes are admirably produced, and they will remain standard works f 
reference on the surgery, and still more on the anatomy, of the inguinal region. 
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Section of Pediatrics 
President—D. V. HuspsBie, M.D., F.R.C.P. 


[February 22, 1957] 


MEETING AT QUEEN CHARLOTTE’S MATERNITY HosPITAL, LONDON 


DEMONSTRATIONS 


I.—Radiological Exhibit by E. ROHAN WILLIAMs, F.R.C.P., F.F.R., and Miss A. E. MADDEN, 
M.S.R., on Radiology in Respiratory Distress in the Newborn Infant. 
Approximately 80 neonatal chest radiographs were shown illustrating the following 
conditions: 
(1) Anectasis (primary atelectasis). 
(2) Hyaline membranes with secondary atelectasis (both with recovery and proven 
at post mortem). 
(3) Migrating atelectasis. 
(4) Liquor and meconium aspiration pneumonia. 
(5) Intrapulmonary hemorrhage. 
(6) Staphylococcal pneumonia and abscess formation. 


Il._ Human Milk Bureau: Sister RIGGALL discussed details of the work carried out. 


IlI.. Pathological: To show the normal bacterial flora of the umbilical cord and how it 
is affected by various applications, by R. M. CALMAN, M.B., Ch.B., and the clinical staff. 


IV. Social Service: Socially and physically unacceptable babies born in and out of 
wedlock were discussed by Miss Nosie, A.M.I.A. (Head Almoner), and Miss 


GROOMBRIDGE, A.M.I.A. 


V.. Breast Feeding: Investigation to show the value of special ante-natal and post-natal 
supervision. By Sister FAREBROTHER. 


Morbid Anatomy: Causes of neonatal death with special reference to the respiratory 
system; development of neonatal lung; atelectasis and hyaline membrane formation 
in the neonatal lung and in the experimental animal; and demonstration of naked eye 
and histological specimens of various pathological canditions affecting the neonatal 
lung. By A. E. CLatReaux, F.R.C.P. 


y 


CLINICAL DEMONSTRATION 


ses 1-6 are cases with jaundice as a feature. In none were Rhesus antibodies con- 
cer ed. Two were given exchange transfusions because the hyperbilirubinemia seemed to 
be .pproaching a level likely to produce kernicterus. 
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I. Galactosemia with Hyperbilirubinemia Treated by Exchange Transfusion.—Dr. . 
NORMAN. 

Patricia K. (A.19411), female. 

Born 21.6.55, a spontaneous vertex delivery at 39 weeks. Weighing 5 lb. 123 oz. she 
made good general progress until the age of 6 days when she became lethargic and re’ ised 
all feeds. Jaundice, first noticed on the third day, had become marked (serum bili: ibin 
19 mg.%), the liver was enlarged one fingerbreadth and firm. At 8 days her cond.iion 
remained poor with frequent vomiting. Galactose was demonstrated in the urine and 
feeds were changed to Galactomin. (Galactomin (1955) contained a proportion of la: tose 
and is not the same preparation now marketed under this name.) 

The baby’s condition did not improve, the jaundice increased and an exch inge 
transfusion of 450 c.cm. blood was given. Liver function tests showed thymol turbidity 
1 unit, alkaline phosphatase 10 units, pseudocholinesterase 30 units (normally over 70 units). 

Following transfusion the jaundice decreased. The baby’s further progress was 
complicated by oral thrush at 11 days, a urinary infection at 25 days and several fuither 
febrile upsets for which no clear reason could be found. 

At 62 days a galactose tolerance test (2°6 grams given) gave an abnormal result. 
Plasma electrophoresis (Dr. C. Forsyth) showed agammaglobulinemia and following this 
two injections of gammaglobulin were given at weekly intervals. As progress was slow 
a special feed of groats, sugar and egg was tried. This was followed by vomiting and 
pyrexia and at 69 days feeds were changed to glucose and Hartman’s solution. Chest 
X-ray showed a right mid-zone opacity. 

Real progress began on the same solution with the addition of groats and sugar from the 
87th day and the diet was gradually enlarged with liver and vegetables in the routine way. 
The baby was discharged at 102 days, clinically well, with a slightly enlarged liver, 
weight 8 Ib. 

At 4} months, weight 10 Ib. 114 0z., she was doing really well. Further progress is 
reported as satisfactory, but she is thought to be somewhat slow in development at 20 months. 


Family history.—The mother has had three previous pregnancies: The first child (1949) 
is now alive and well; the second (1950) weighing 5 lb. 9 oz. died with jaundice at 4 weeks 
and the third (1952) weighing 5 Ib. 8 oz. died with jaundice at 6 weeks. Sections of the 
liver of one of these (Dr. M. Bodian): There is diffuse fine portal fibrosis with proliferation 
of portal bile ducts and dilatation of intralobular bile ducts, many containing bile. The 
ducts are lined by cuboidal epithelium, a change which has been noted in cases of 
“metabolic hepatitis,” including galactosemia. 


II. Galactosemia.—Dr. A. WHITE FRANKLIN and Dr. IsoBet SMITH. 


Baby L. (A.24111), female, was born 13.12.56, at term, weight 8 Ib. ! oz., length 20)! i 
Pregnancy and delivery were normal, and condition after birth satisfactory. Feeding \ 
difficult, thought to be due to the mother’s very small nipples and large breasts. 

The baby lost 8 oz. in four days and gained on the fifth day. Thereafter breast fe 

were taken reluctantly, the baby was feeble and uninterested and weight dropped ste 
to 7 Ib. on the seventh day. The liver was slightly enlarged. On the eleventh day we 
was Stationary, tube feeding was started, slight jaundice developed and examination sho, 
a large firm liver. On the twelfth day the condition remained poor, jaundice was n: 
marked, liver firm and extended to umbilicus. Urine: Benedict’s reaction posit 
“Tes-tape” glucose test negative, methylamine test for lactose negative. Chromatogra 
demonstrated a considerable amount of galactose. Blood: Group A, Rh positive, Coo: 
negative; total bile pigments 7-9 mg. °% (direct 4-5 mg.). 

Family history.—Mother weighs 20 stones, and comes of a very obese family. (A 
natal W.R. negative.) Father alive and well, as are the two previous children, b 
1953 (weight 9 Ib. 1 oz.) and 1955 (weight 7 lb. 6 oz.) both having been success! 
breast fed. 

Progress.—Improvement in feeding followed Galactomin, weight curve rose anc it 
4 weeks she weighed 8 Ib. 2 oz. The liver was smaller. There has been no ophtha! ic 
abnormality. A breast abscess developed which responded to oral Terramycin | id 
drainage (Staph. aureus). At 7 weeks weight 8 lb. 12 oz. The liver was just palpable, d 
progress was normal on Galactomin feeding. One week later she started to cough, d 
oral thrush was noted. Despite treatment her condition deteriorated and she 1s 
admitted to St. Bartholomew’s Hospital, aged 8 weeks, with thrush in the mouth anc 1 
the buttocks, conjunctivitis and acute respiratory infection; weight 8 Ib. 15 oz. U: 7e¢ 
contained no reducing substance but some excess of amino acids. Plasma electrophor 's 
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she ved almost absent gamma globulin. Galactomin feeding was continued and there 
wa. some improvement, despite vomiting of large tough curds. However, a change to 
lac.ose-free synthetic “milk” mixture was followed by a gain of 1 Ib. in one week with 


no iurther vomiting. 
unily study.—Galactose tolerance curves of both parents are normal. 

















Ill. Galactosemia.—Dr. A. WHITE FRANKLIN. 

Susan D. (19.1.57), female, was born at full-term by spontaneous vertex delivery; weight 
6 Ib. 2 oz. She was breast fed but owing to the mother’s sore nipples was fed expressed 
breast milk after two days. Weight dropped to 5 Ib. 11 oz. on the third day and began to 
rise, reaching 5 lb. 12 oz. on the fifth day. During the next two days the baby began to 
refuse feeds and to lose weight again. 

At 8 days she became jaundiced and lethargic, vomiting feeds; she commenced oral 
Terramycin as a case of possible infection. After improving on the 9th day, she deteriorated 
with more marked jaundice, vomiting food and a trace of blood. She was transferred 
at 10 days to St. Bartholomew’s Hospital where she appeared jaundiced, ill, with a liver 
enlarged to the umbilicus and firm. Weight 5 lb. 4 oz. Blood: Hb 146%. Coombs 
negative, thymol turbidity 4-5 units, serum alkaline phosphatase 48 K-A units, serum 
bilirubin 5-9 mg.°% (direct positive), pseudocholinesterase 37 units, W.R. negative. Urine 
contains galactose 5 g.°% and excess of amino acids both in amount and number. 

On the 13th day she commenced Galactomin with a weight gain two days later, reduction 
in size and firmness of liver, disappearance of galactose and excess amino acids from the 
urine. At three weeks there were improved liver function tests, thymol turbidity 1 unit, 
serum alkaline phosphatase 17 K-A units, serum bilirubin 0-4 mg.%: but the pseudo- 
cholinesterase level remained abnormal at 46 units. 

On the 26th day she collapsed acutely ill, with refusal of all feeds, diarrhoea and vomiting, 
weight 5 Ib. 14 oz. It was then appreciated that as well as lactose in small amounts in 
Galactomin, she had for seven days been taking one ascorbic acid tablet daily containing 
65 mg. of lactose. A transfusion of 90 c.c. of fresh blood was given by drip hoping to 
introduce by this means the missing transferase; a course of tetracycline was started and 
one injection given of gammaglobulin, which had been noted as present but decreased in 
the baby’s serum. She then began the special lactose-free diet with extra calcium as 
gluconate (0-45 gram in each feed) and Abidec 0-6 c.c. daily, to provide routine vitamins 
and any special vitamin B needed because of the absence of lactose and galactose from 
the diet. Weight gain and general progress have been excellent on this new regimen. 


Weight at 5 weeks 6 Ib. 12 oz. 


Family study.—Mother has a normal galactose tolerance curve. 
index of 299 (normal range 0-160). 







































Father has a galactose 





discussion (Cases 1, 2 and 3): 

he three cases of galactosemia come respectively from Weymouth, London and 
Wclwyn Garden City. The first was expected owing to the death of 2 out of 3 siblings from 
liv-r disease at 4 and 6 weeks of age. In all progress was normal until the sixth day, from 
wich time loss of appetite and loss of weight were followed by enlargement of the liver 
ar | jaundice. Pseudocholinesterase levels in 2 and 3 were low and the first 2 cases where 
th re was a tendency to rather frequent infection have hypogammaglobulinemia which 
m y be physiological. All responded to diminished lactose feeding, although case 1 was 
ve y slow to gain. In Cases 2 and 3 the progress on modern Galactomin was not main- 
ta ned and there was much vomiting of large tough curds. Both are now on a special 
la tose-free mixture made of egg. cereal, arachis oil fortified with calcium gluconate and 


ra vitamin B. 














Congenital Familial Spherocytosis with Neonatal Hyperbilirubinaemia Treated by 
Exchange Transfusion.—Dr. I. SmitH and Dr. A. WHITE FRANKLIN. 


*hilip S. (A.22384), male. Born 18.10.56, weighing 7 lb. 1 0z., by spontaneous vertex 
d ivery, after 38 weeks normal pregnancy. Mother is Rhesus negative, without anti- 
b dies. Condition at birth was normal, without jaundice, anemia or splenomegaly. 
B »od Group A, Rhesus positive, Coombs negative. Jaundice, first noted on second day, 
reased and became severe by the fourth day. Total pigment was 16-8 mg.% at 36 hours. 
a’ 1 rose at 60 hours to 26-4 mg. (direct only 1-0 mg.). At this time Hb 115% (feetal 
66%); red cell fragility markedly increased, commenced at 0°52% and complete at 0-4% 
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saline; spherocytosis marked. The increasing hyperbilirubinemia led to exchange tr 
fusion at 65 hours. (550 c.c. given and 560 c.c. removed.) Although at the end t 
pigment had fallen to 13-7 mg., eighteen hours later it had risen to 23-8 mg. (direct 1-3 n 

A second exchange transfusion was given (570 c.c. given, and 555 c.c. removed). Th 
after jaundice gradually faded and he was discharged home on the 13th day, weig! ng 
7 Ib. 3 oz., Hb 103%. The spleen was palpably enlarged. 


Family history: 
? Died (? age ? 60 years) ruptured spleen and anemia 


Known spherocytosis—aged 70 had 
pigment stones removed and chole- 
cystectomy 


? Known spherocytosis 
| Splenectomy aged 24 (1944) 





é R.S. Born 10.1.51. Blood tests at é Patient 
birth reported as normal, Jaundiced 2nd day. 
but at 6 years show in- Exchange transfus- 
creased fragility of incu- ions 3rd and 4th 
bated R.B.C. days 


Note.—All affected members of this family have been noticeably fair: auburn-haired. 
All unaffected members dark-haired. 

Progress.—Since discharge progress has been excellent and at 4 months he weighs 15 |b. 
Spleen tip palpable. 

Case shows anticipation in a family affected by congenital spherocytosis with a risk of 
kernicterus in what is assumed to be the fourth generation. Following the exchange 
transfusions the red cell fragilities returned to normal. On the 112th day increased 
fragility was clearly established again (Dr. H. F. Brewer). 


V.—Congenital Extra-hepatic Biliary Obstruction, Bile Peritonitis, Choledocho-dvo- 
denostomy.—Dr. A. WHITE FRANKLIN and Mr. R. S. CorBeTT. 


Carol G. (S.B.H. 353078), female, born 22.8.56, weighing 6 ib. 12 oz. Pregnancy an 
delivery normal. 

Meconium was passed on the third day and normal curdy stools were reported thereafter. 
She had a poor appetite, vomited occasionally and failed to gain weight. On the 24th d:} 
she was transferred to hospital for observation. The stools were noticed to be form:< 
and white (Fouchet’s test negative). There was no jaundice, no enlargement of liver 
spleen. As there was no progress and jaundice appeared on the 34th day she was trai 
ferred to St. Bartholomew’s Hospital, aged 35 days. The abdomen was somewhat ds 
tended, shifting dullness was noted, liver and spleen were still not enlarged. 

Bilirubin 2-5 mg% direct negative: pseudocholinesterase 60 units (Dr. H. Lehman 
During the next ten days the abdomen increased in girth. Paracentesis produced 150 c >. 
of heavily bile-stained fluid. Six days later, aged 7 weeks, the baby collapsed, respiratic s 
were laboured, pulse 170. After restorative measures Mr. R. S. Corbett explored t = 
abdomen removing much biie-stained ascitic fluid and fibrin clots. The liver appear 
normal and not enlarged. A large bile-containing cavity was found under the right lo! 
What was assumed to be a cyst of the bile duct was anastomosed to the duodenum. 

The baby made excellent post-operative progress and after two days passed brown) } 
stools. Stools are at times white but Fouchet’s test is positive. Clinical progress h ; 
been slow but sure. Liver function tests before operation were normal, except for pseud 
cholinesterase, which has risen to normal since (107 units at 3} months). 

Liver biopsy section (Dr. A. G. Stansfield) showed evidence of obstruction, with gr 
distension of sinusoids, and no disorganization of liver architecture. Bile pigment 
present in many of the Kupffer cells and there are bile thrombi in the dilated canalict 
Glisson’s capsule is thickened with some organizing exudate on the serous surface. 
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VI. Intra-hepatic Calcification, Staphylococcal Liver Abscess, following ? Occult Umbilical 
Sepsis.—Dr. A. WHITE FRANKLIN. 


Pcter F., born 22.1.54 at 41 weeks, by spontaneous vertex delivery, weighing 9 Ib. 10 oz. 
He \.as breast fed for five days and then weaned to bottle. At six days temperature rose to 
101. F. Thrush was present and some signs suggestive of pneumonia. He improved with 
Aurcomycin and was discharged from Queen Charlotte’s Hospital, aged 25 days, well and 
completely normal on physical examination. After five days he became jaundiced and was 
admitted to St. Bartholomew’s Hospital with rapidly increasing abdominal distension due 
to gross liver enlargement and splenomegaly. X-ray showed intrahepatic calcification, 
lungs were normal. - 

de ran a course of intermittent febrile attacks controlled to a limited extent by oral 
Terramycin, and failed to make real progress until aged 3 months. A diagnosis of portal 
pylephlebitis, probably secondary to occult umbilical sepsis, was made but no action taken 
and he went home aged 5 months weighing 13 lb. He became ill again at 10 months and 
eventually developed a sinus from the umbilicus from which bile and pus containing 
Staph. pyogenes were discharged. At 13 months a laparotomy (Mr. J. P. Hosford) revealed 
a thick-walled track from the umbilicus to an abscess cavity containing bile-stained pus 
between the lobes of the liver. He slowly recovered after drainage and has since made 
excellent progress. The calcification has been shown to be intrahepatic by tomography 


and remains visible at 3 years of age. 


















The Place of the Pediatrician in the Maternity Hospital 
By ALFRED WHITE FRANKLIN, M.B., F.R.C.P. 












FIFTEEN years ago when this Section visited Cell Barnes Hospital, St. Albans, I read a 
paper on the place of the pediatrician in the Emergency Medical Service. Among his 
functions was the supervision of newborn babies in Sector hospitals and evacuated maternity 
homes. Since those days the National Health Service has disseminated widely through 
the country physicians informed about the newborn. This same period has seen the 
recognition by almost all concerned of the logic of allowing, or even encouraging, these 
pediatricians to take part in the care of the newborn. Because evolution is always a painful 
process, there have been problems and difficulties not yet all overcome. Similar problems 
have in the past surrounded the evolution of obstetrics out of midwifery, which in England 
has, so far, taken over 300 years. 

It was the Chamberlen family and especially Dr. Peter, the elder, by his invention of 
the fenestrated forceps at the turn of the sixteenth to seventeenth centuries, who really 
brought the man-midwife seriously into obstetrics by way of the abnormal case. The 
Chamberlens were on the side of the midwives or at least of good midwives and on several 
occasions during the seventeeth century attempted to incorporate and make a society of 
midwives against successful official professional opposition. 

Irn the course of time the man-midwife or midman has displaced the midwife to an 
assistant position. The midwife had always had responsiblity for the care of the newborn. 
Did the man-midwife displace her in this? If he did, it was subluxation rather than 
dis! ,cation. Many obstetricians became knowledgeable about newborn babies and 
inc! ided sections on their care in health and disease in books and pamphlets. Pediatrics 
ow 3 much to these pioneers. Sir James Y. Simpson pleaded one hundred years ago for 
aut »psies in all cases of neonatal deaths—a plea only now beginning to be answered. 

This recent dawn of pediatrics has drawn in the pediatrician, first for the abnormal 
or ick baby. Here he was displacing both midman and midwife, a displacement not 
alv .ys easy and never complete. Now the pediatrician is invited to concern himself with 
the whole problem of the newborn, normal and abnormal; but, it must be stressed that 
eve ything depends on the condition of the baby when the obstetrician hands it over. 

( ne result of the change, making progress possible, has.been to clear the doctor’s mind 
of || concepts of disease and treatment, based on studies of the mature human. The child 
is \ ot the human in little, nor the baby the little child. The neonate in its anatomy, its 
ph: siology, its pathology is a peculiar person. The metabolism of bilirubin in the newborn 
prc ‘ides one clear example, as does the anatomy of the developing lung in prematures 
ani many of the special histological changes. 

have purposely taken the title “the place of the pediatrician’’, rather than “the place of 
iatrics”, because pediatrics has been practised in association with midwifery from the 
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earliest times. Someone has been at hand to tie the cord, to resuscitate the infant, tc ielp 
decide whether to expose the abnormal infant on the nearest mountain top and—I susp -t— 
to dogmatize about feeding. What is new is the idea that a specialist in diseases of chi !ren 
might be the best person to advise on the management of the newborn and on the : eat- 
ment of disorder and disease during the mother’s puerperium. Queen Charlotte’s Ho: vital 
was founded in 1739. In 1929, after 190 years, Dr. Eric Pritchard was appointed it: first 
pediatrician, followed from 1936-50 by Professor Alan Moncrieff. These men and _ heir 
successors took charge of pediatrics but they did not take charge of all babies fron the 
moment of birth. The obstetrician and the obstetric staff must dominate any obsi-tric 
hospital or department. Their duty is to help the greatest possible number of womc:i to 
produce normal babies with the smallest possible risk and to launch them back into fa.nily 
life, well, happy, able to enjoy the feeding of and the caring for their babies, in a word— 
satisfied. The duty of the pediatric staff as of all the other ancillary staff is to helj: the 
obstetrician to discharge this whole duty. 


At present at Queen Charlotte’s Hospital the functions of the pediatric staff are: 

(1) To advise in consultation with Matron and the nursing staff on the routine care 
and management of the babies, no change being made without the obstetricians’ 
approval. 

(2) To help in resuscitation in the labour ward in conjunction with the obstetrician 
and the resident anesthetist. 

(3) To take charge of all sick babies, including those suffering from birth trauma, 
respiratory disorders or infection. 

(4) To advise about the management of all cases of congenital abnormality either 
physical or mental or both. 


(5) To admit to the special nursery under direct care all premature babies of birth- 
weight 33 lb. or less, or over if presenting a difficulty. 


(6) To examine all babies of unmarried mothers before discharge. 


(7) To be closely concerned with the management of babies where blood incompatibility 
is suspected or known and of babies of diabetic mothers. 


(8) To examine all babies born to mothers with previous unexplained fruitless preg- 
nancy or congenitally diseased or defective babies, or after foetal exposure to 
adverse influences such as rubella, vaccinia or heavy irradiation. 


(9) To advise about feeding problems; here specially trained nursery staff are most 
useful. 


(10) To conduct an infant welfare clinic in conjunction with local authorities! and a 
follow-up clinic for special cases, such as congenital heart disease or cerebral pi/sy 
following neonatal difficulty. 


(11) To advise about antenatal problems. 
(12) To teach the midwives and the residents. 


(13) To keep records in such a way as to allow of clinical research into the progres: 
special groups of neonates. 


(14) To initiate or participate in laboratory research into normal and abnor: \ 
conditions. 


In these activities the pediatrician works with all the other hospital services and co 
in contact with the local authority service outside. 

Perhaps the pediatrician’s main contribution to the philosophy of a maternity hosp : 
comes from his absolute need, which he shares with the almoners’ department, to view 
baby in the context of the parents and family. Never for him can the mechanics of deli: 
outweigh the human factor. 

The conduct of a case of hemolytic disease gives a good illustration of the team at wi 
with the whole staff represented. The authority given to the obstetrician to try to time 
delivery demands from him in return a sense of responsibility towards the rest of his te 

In an advertisement for a pediatrician for newborn work certain qualities are necessai 
tact and discretion, to be able to work in a team, great patience and humility. He or 
to be a source of knowledge, and if he is, he ought to be a well rather than a fountain. 


1In 1917 a Physician was appointed to an infant consulting centre, quite early in this field. 
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Section of Pediatrics 


A Historical Note on Queen Charlotte’s Maternity Hospital and 
its Pediatricians 


By L. E. Turner, F.H.A. 


RisEARCH into old records has shown that Queen Charlotte’s Maternity Hospital 
origiated in 1739 when Sir Richard Manningham founded a hospital in a seventeen-roomed 
house in Jermyn Street, known as The General Lying-In Hospital. Its name was changed 
in 1810, when Queen Charlotte became its Patron, to The Queen’s Lying-In Hospital, and 
after her death the title of Queen Charlotte’s Lying-In Hospital was assumed. A Royal 
Charter of Incorporation was granted in 1885 and when this was amended in 1924, the 
present name came into use. 

The following extracts from the Minutes of meetings of the Committee of Management 
tell the story of the pediatricians: 

November 21, 1916: “‘The Sub-Committee reported that after conferring with the medical 
staff they recommended that an Infant Consultation Centre be established at the new out- 
patient department of the hospital and that a Physician be appointed to take charge of it, 
that the qualifications be the same as those for the Physician to the ante-natal department, 
that in the first place attendance be.required on one afternoon weekly at 2.30 and that an 
honorarium be paid if necessary which may be from £30 to £50 per annum.” 


January 16, 1917: “A report was received from the visitors and medical staff on the 
appointment of a Physician to the Infant Consultation Centre. They had considered the 
applications for the post and unanimously recommended the appointment of Miss M. G. 
Thackrah.” 


Record of Attendances at the Record of Attendances at the 
Infant Consultation Centre Infant Consultation Centre (contd.) 
1917 (9 months) 265) {new patients—attendances 1928 
1918 171 were not recorded for 1929 
1919 237 these three years 1930 
1920 ,764 1931 
1921 a 1932 
1922 a 1933 
1923 : 1934 
1924 Y 1935 
1925 3, 1936 
1926 3, 1937 
1927 »28 1938 2,465 


The records for succeeding years are not available. 

Dr. Thackrah resigned in 1931 and was succeeded by Dr. Gibbens, the Assistant 
Pediatrician, who had been appointed to that office in 1930; thereafter the posts of Assistant 
Pediatrician and Physician-in-Charge of the Infant Consultation Centre were combined. 


November 18, 1929: “It was resolved that the proposal for the appointment of a 
Peciatrician be approved and that the appointment be offered to Dr. Eric Pritchard. It 
was understood that Dr. Pritchard would be willing to accept the post for at least a year 
during which time he would organise the proposed department. It would be necessary 
to : ppoint an Assistant but it was decided to leave this to a later date.” 


) ore.—Dr. John Hartley Gibbens was appointed Chief Assistant to the Pediatrician 
930. He resigned in 1933 whereupon Dr. Alan A. Moncrieff was appointed Assistant 
1e Pediatrician with effect from May 1, 1933, succeeding Dr. E. Pritchard as Pediatrician 
1e end of 1936 and resigning in November 1950. 


Hemolytic Disease of the Newborn 


(1) Serology.—By JoHN Murray, M.D. 

iE Organization for the treatment of hemolytic disease at Queen Charlotte’s Hospital 
wa discussed by Dr. John Murray, Director of the Bernhard Baron Research Laboratory. 
He said: At their first attendance blood is taken from all patients and tested for blood 
gr ip Rh type and irregular antibodies. Rh-negative patients are retested for antibodies at 
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30 and 35 weeks. The finding of antibodies brings the patient into a special grouy with 
an additional separate system of notes and note filing. A wall chart, accessit e to 
all staff, notes the expected date of delivery and all concerned are alerted when |: sour 
is expected or induced. This minimizes emergency arrangements and allows for th: use 
of fresh blood for exchange transfusion. A consultant is in charge of the exch inge, 
and has at least two other doctors in the hospital experienced in the method, tog :ther 
with some special members of nursing staff. The 24-hour pathological service er: ibles 
bilirubin levels to be measured at 12-hourly intervals when necessary. Such arrange: ients 
are only possible with units dealing with a number of cases each year and probably 50 is 
the minimum for efficiency. The extra experience and skill of nurses and doctors in 
teaching hospitals counterbalance the usually small number of cases. 

Control of bilirubin levels by exchange transfusion cuts down loss of life. In 1956 
60 Rh-negative women with antibodies had 61 pregnancies. The 13 babies lost inciuded 
1 miscarriage, 3 abortions, 6 macerated hydropic stillbirths and 3 neonatal deaths. The 
present problem is to save intra-uterine loss by early induction at 35 or 36 weeks where 
it is expected that the baby will be seriously affected. Induction at 36 weeks shou!d be 
considered when the mother has had a previous stillbirth or kernicteric or a baby requiring 
an exchange transfusion, or in any case where the antibody titre rises rapidly, even in 
a primigravida. Czsarean section should be carried out at 32 weeks when the mother has 
had two intra-uterine deaths if the father is homozygous. Eight years’ experience has shown 
only a 20% chance of survival when this type of case is allowed to go beyond 36 weeks. 
Efficient pzdiatric treatment has lowered the neonatal death rate in prematures, especially 
of 4 lb. birth weight and over, and this is probably a normal weight for a healthy foetus at 
32 weeks. 

If the baby is affected, the factors leading to the decision to exchange at birth are: a birth 
weight under 5} lb., a cord blood Hb below 105%, a rise of bilirubin of 10 mg. per 100 ml. 
within twenty-four hours, and a history of previously badly affected infants. A repeat 
or late exchange is indicated when the bilirubin rises steeply and reaches or seems likely 
to reach 20 mg. per 100 ml., the levels being estimated twelve-hourly. 

Early induction, which should be done by artificial rupture of the membranes, is only 
safe in units where bilirubin may be tested at regular intervals. 


(2) Clinical Aspects of Exchange Transfusion.—By A. P. NorMAN, M.D., F.R.C.P. 


My intention is to describe briefly the technique of exchange transfusion used at Queen 
Charlotte’s Hospital, to discuss the indications for secondary exchange, and to describe 
one case of special importance. 

This hospital is fortunate in the interest which Dr. Murray and Dr. Lathe take in the 
problem of exchange transfusion, and the credit for our good results must go to them. 
My part is to co-ordinate and oversee the transfusion, although the exchange itself is 
usually carried out by the pediatric resident, once the latter has the knack of doing it 2nd 
has learnt our methods. These are more complicated because we gather information 
from individual samples of blood collected during the exchange. 

We consider it important to use blood not more than twenty-four hours old. The blood 
is grouped and spun down, and plasma removed to give a hemoglobin concentration of 
about 100%. We recommend that the blood be never heated, because of the risk of 0% cr- 
heating, and we believe that it reaches an adequate temperature during preparation for ‘he 
transfusion and during its passage along the tubing. 

The baby is given oral digoxin, 0-125 mg. or 0-0625 mg. according to its weight, ove: or 
under 44 Ib., as soon as it is decided to carry out an exchange. We take a cord bliod 
hemoglobin of 105% as the critical level, but consider such other factors as the previ: us 
maternal history and antibody rise. Chloral 1 grain was given routinely until recer ly. 
The baby’s legs are bandaged to a crucifix, the arms left free. 

Blood is given in quantities of 10 c.c. at the rate of 10 c.c. per minute timed by a s 
watch. In the hands of an expert 20 c.c. may be perfectly safe and I recently me 
pediatrician who completes his exchanges in thirty minutes by taking and giving 40 
at a time. It would seem safer to transfer small rather than large amounts and 10 
allows a good exchange. We aim at a total of 80 c.c. per pound. An advantage « 
relatively slow and leisurely exchange is that time is given for the metabolism and excrei 
of possible harmful substances. 

As a cause of death during transfusion, the laboratory staff suggested overloading of 
heart and demonstrated gross errors in the estimates of blood given and removed, leac 
in general to overloading, though in one case to exsanguination. 
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No v, the blood is poured into a tall graduated container, against the level in which the 
estim:.ted volume of blood given can be checked. The amount of blood removed is 
accuritely weighed after each aspiration. The weighing machine used for this is an 
expeisive instrument, but should be bought for big centres, while smaller ones could use 
asec nd tall measuring flask in which to put and measure the discarded blood. A cumu- 
lative error of 1-2 c.c. at each extraction of blood may reach a considerable size, so big 
that no one ever believes it until it is demonstrated. 


We believe that because of careful attention to ail points described, we no longer get 
deaths resulting from exchange transfusion, nor even real trouble. The use of the soft 
plastic catheter from Pharmaseal Laboratories, California, has made the operation both 
simpler and safer. This catheter is easy to insert and remains very comfortably in position 
without being held. 


Apex beat rate and respiratory rate are recorded throughout the exchange by a senior 
nurse, who is responsible for reporting to the operator changes in the baby’s condition. 
Formerly, we noticed that a slow rise in apex beat rate preceded the baby’s collapse; not 
a sudden rise from crying, but a gradual increase of 20-30 beats per minute. The recording 
now is almost always flat, probably a beneficial effect due to the digitalisation. The venous 
(umbilical vein) pressure, always taken before the exchange begins, determines the size of 
the initial negative balance and the caution with which we proceed thereafter. There 
need be absolutely no urgency in the exchange and one should always stop and start again 
after a rest if the baby has appeared at all upset. 


What is the critical level of bilirubin above which kernicterus may occur? First of all, 
in the best hands there is a potential error of 1-3 mg. in the estimate. Secondly, drugs, 
for example gantrisin, and perhaps other unknown changes such as physico-chemical 
differences in the baby, may lower the level of bilirubin at which cell damage occurs. 


It is, therefore, unwise to dogmatize on the exact critical level. We know that kernicterus 
can occur with a level not much higher than 34 mg. per 100 ml. 


Apart from one untreated case in a premature infant, we have had only one likely 
kernicterus in the past 34 years. He is now aged 6 months, makes doubtful response to 
sounds and is backward in development. His case illustrates two points. Firstly, his known 
bilirubin did not rise above 29 mg., but his actual level may have been up to 32 mg. Secondly, 
the tragedy here was really the result of failure to check the bilirubin level until twenty-four 
hours after the exchange and of a further delay of about four and a half hours before 
doing the second exchange. This emphasizes the occasional need for urgency in starting 
these late exchanges and the necessity for an organization with sufficient personnel to carry 
out an exchange at any time and without delay. 


Professor G. H. Lathe discussed the biochemical aspects of bilirubin metabolism as it 
affected the management and treatment of hemolytic disease. His basic work has already 
been published elsewhere: BILLING, BARBARA H., CoLe, P. G., and LATHE, G. H. (1954) 
Brit. med. J., ii, 1263; (1957) Biochem. J., 65, 774. Latue, G. H. (1954) Biochem. Soc. 
Symoosia, 12, 34; (1955a) Brit. med. J., i, 192; (19556) Proc. R. Soc. Med., 48, 271. 


[ March 22, 1957] 


al Precocity, Advanced Bone Age and Skin Pigmentation. ? McCune-Bruch-Albright 
Syndrome.— BRUNO GANs, M.D., M.R.C.P. 

C., girl, aged 4} years. 
mily history negative. ; 
st history—No neonatal jaundice, no exposure to cestrogens. Skin pigmentation 
noticed in infancy. Normal development until the age of 3, when enlargement of 
eft breast was first noticed. 

43 her height, weight and mental development were normal for her age. Breast 
e was present on the left, but not on the right. There was a fine pubic down, but 
‘oper pubic or axillary hair, and she had not menstruated. Rectal and abdominal 
1ination was negative. 
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: Fic. 1.—Aged 4}. show- 
ing pigmented naevus and 
breast development 





A flat café-au-lait nevus was present over her left upper arm, her shoulder and her 
shoulder blade (Fig. 1). 

A skeletal survey showed her bone to be at least two years in advance of her chrono- 
logical age, this being a characteristic and constant finding in the syndrome. There was 
no evidence of polyostotic fibrous dysplasia. This type of osteitis fibrosa often does not 
make its appearance for several years after other features of the condition have been noted 
(Freedman, 1932; Peterman, 1956; Caffey, 1956). 

17-ketosteroid excretion and F.S.H. production were normal. A vaginal smear stained 
by the Papanicolaou technique showed some pink squames, evidence of increased cestrogen 
production. 
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Eosinophilic Leukemia in Eosinophilic Family. ? Larva Migrans Syndrome.—A. A. 
CUNNINGHAM, M.D., M.R.C.P., and F. R. Ettis, M.D. 


J. W., girl, born 15.8.54. Birth weight 6 lb. 2 0z. Premature delivery at 36 weeks «fter 
uneventful pregnancy. No pre-natal radiological investigation of the mother. Normal 
birth. Admitted to hospital 5.11.56. 


History.—Listlessness, general irritability, poor appetite and disturbed sleep for one 
month, dating from a cold in the head. For some time the child had been in the |} xbit 
of eating earth, coal dust, etc. Seen by family doctor on 2.11.56 and sent:for blood co int: 
Hb 76%. R.B.C. 5,000,000. C.I. 0:76. W.B.C. 89,400 (polys. 6%, lymphos. 2+ °%, 
large hyalines 1°, eosinos. 69°). Some “‘basket” cells present. Very occasional “‘t: *k” 
cells. The R.B.C.s show slight achromia and marked anisocytosis. This points ‘> a 
possible diagnosis of eosinophilic leukemia but all other forms of eosinophilia sh: uld 
first be ruled out. 


Family history—Father and mother alive and well. Mother has had iron defici: icy 
anemia. First child stillborn at 5-6 months. Brother of 5 was treated for anemia, ow 
well: sister of 4 had pica which disappeared at 23 years of age: sister of 9 months alive nd 
well. 


General examination (5.11.56).—Temperature 98° F., P. 112, R. 24. Child very irrit >le 
and obviously anemic. One gland was particularly noticeable in the posterior triang! of 
the left neck. Throat showed tonsils of moderate size without exudate. C.V.S. norm: — 
B.P. 88/60. R.S.—normal. Abdomen—Liver enlarged 3 fingerbreadths below cc al 
margin. Spleen not palpable. 

6.11.56: Stool: No red blood cells, mucus, pus, ova or parasites seen. Urine: C: :n 
specimen: faint trace of albumin. Deposit: occasional pus cell. Mantoux 1/1C — 
Negative. 

7.11.56: Marrow puncture: Leucoblasts 60°, promyelocytes 4:0%; myelos: neu »-. 
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20° eosino. 18-0°%, baso. —; metamyelocytes: neutro. 4-0%, eosino. 8-0%, baso. 0-2%; 
polyn.orphs: neutro. 6-0%, eosino. 28-0%, baso. 0:2%; lymphos. 14-0%, monos. 0-4%, 
reticu um cells 0-2°%, megakaryocytes 0-1°%, plasma cells 0-4°%, proerythroblasts 0-4%, 
normblasts: polychromatic 5:-0%, pyknotic 3-1%; myeloid—erythroid ratio 9-4: 1. 
“The marrow picture is either that of eosinophilic leukemia or an eosinophilic leukemoid 
reaction. The former would appear to be the more likely diagnosis.” 

8.11.56: Throat swab: Heavy growth of M. catarrhalis and pneumococci. 

X-ray of chest: No abnormality. 

9.11.56: Blood Wassermann reaction negative. 

9.11.56: Blood count: Hb 56%. R.B.C. 3,800,000. W.B.C. 30,000 (polys. 7%, lymphos. 
19%. large hyalines 2°, eosinos. 72°). Platelets 200,000/c.mm. There are a few eosino- 
philic metamyelocytes, but most of the eosinophils are well formed. No nucleated reds seen. 


Treatment.—Prednisolone 10 mg. 6-hourly (—40 mg. daily). 
16.11.56: X-ray of long bones and skull: No abnormality of bone structure. 


On admission the child could not feed herself, but now takes food satisfactorily and 
feeds herself very well. Her whole temperament has changed. On clinical examination, 
however, the liver is still enlarged. Spleen not palpable. 

18.11.56: Blood count: Hb 52%. W.B.C. 8,000. 

19.11.56: Progress maintained. B.P. 100/60. Prednisolone reduced to 15 mg. b.d. 

20.11.56: Repeat marrow puncture: myeloblasts 5-6%, promyelos. 6:0%; myelos.: 
neutro. 14-4%, eosino. 1-4%, baso. —; metamyelocytes: neutro. 27-4%, eosino. 2°-4%, 
baso. 0-2°%; polymorphs: neutro. 15-0%, eosino. 1-4%, baso. 0-2%; lymphos. 160%, 
monos. 0-8°%, reticulum cells 0-2°%, megakaryocytes 0:2°%, plasma cells 0-4%, proerythro- 
blasts 0-4°%, normoblasts: polychromatic 40%, pyknotic 40%; myeloid—erythroid ratio 
88:1. The marrow picture is now completely different as the eosinophilic series have 
reverted to normal. 

At this stage the possibility of Toxocara canis infection was discussed. Samples of 
-_ — the dog and from the dust of the patient’s home yard showed no ova or parasites 
of any kind. 

21.11.56: Good progress maintained. Liver still enlarged, but smaller: 2-3 finger- 
breadths below costal margin. B.P. 120/80. 

23.11.56: Blood count: Hb 54%. W.B.C. 10,000 (polys. 70%, lymphos. 23%, large 
hyalines 4°4, eosinos. 3°). Film: R.B.C.s show extreme hypochromia and moderate 
anisocytosis. No abnormal W.B.C.s were seen. 

29.11.56: Prednisolone reduced to 10 mg. b.d. 

3.12.56: Good progress maintained. 


Blood count: Hb 56%. W.B.C. 10,000 (polys. 72%, lymphos. 21%, large hyalines 2%, 
eosinos. 5%). 


Fwcal specimens from W. family: No ova or parasites seen, in any specimen from father, 
Mother, two sisters or brother. 

6.12.56: Blood chemistry: Serum proteins 7:2, albumin 6-2, globulin 1-0 grams %. 
Alkaline phosphatase 10 King-Armstrong units. Thymol turbidity 2-5 units. Bilirubin: 
tota! less than 0-5 mg.®%. Serum phoresis: Emphasis of alpha globulins and muco- 
protcins and virtually absent gammaglobulin. Alpha lipoprotein increased and beta 
lipo»roteins diminished. No biochemical evidence of hepatic dysfunction. 

1.12.56: Good progress maintained. B.P. 124/78. Prednisolone reduced to 5 mg. b.d. 

1-.12.56: Blood count: Hb 56%. W.B.C. 10,000 (eosinos. 13%). 

2 12.56: Blood count: Hb 64%. W.B.C. 8,000 (eosinos. 7%). E.S.R. 16 mm. in one 
hou (Westergren). 

12.56: B.P. 110/70. Prednisolone reduced to 2 mg. t.d.s. 

12.56: Liver slightly enlarged 1-2 fingerbreadths. Child discharged from hospital. 
1.57: Blood count: Hb 92%. W.B.C. 18,000 (eosinos. 32%, basos. 1%). Film: 
R.I C.s show slight anisocytosis. 


neral report.—Child very well. Liver one fingerbreadth below costal margin. No 
enl rgement of spleen. Eating and sleeping well. Up and about. 
.1.57: Prednisolone reduced to 1 mg. t.d.s. 

é 2.57: Blood count: Hb 89%. W.B.C. 24,000 (polys. 20%, monos. 3%, eosinos. 60%). 
Fi] 1: R.B.C.s show slight anisocytosis. Child full of energy. B.P. 120/80. 

> ).3.57: Blood count: Hb 90%. W.B.C. 25,000 (eosinos. 40%). Occasional eosino- 
ph ic metamyelocytes. No “blast” cells or nucleated red blood cells seen. 
hild remains very well. Prednisolone 1 mg. t.d.s. continued. 


~ LO hob 
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All the near relatives of this child were carefully investigated with complete blood c: ints: 


TABLE I 
Leucocytes Eosinophils 
Maternal grandfather .. 9,300 280 
‘i grandmother . . 5,600 112 
Father .. ae ae 10,200 102 
Mother .. Ba = 6,000 360 
Mother’s sister .. eon 6,000 360 
Brother aged 5 .. any 10,000 1,600 
Sister aged4_... a 9,000 2,200 
Sister aged 9 months .. 11,000 1,320 
DISCUSSION 


Some hematologists are reluctant to recognize the existence of eosinophilic leu) emia 
owing to the difficulty of differentiating it from an eosinophil leukemoid reaction. pace 
does not allow a detailed discussion on this point, but when all evidence is conside‘ed it 
would appear that eosinophilic leukemia is a definite and distinct entity, although exact 
diagnosis during life or before the terminal phase may be extremely difficult. The latter 
statement applies equally well to some cases of neutrophilic and lymphatic leukemii and 
is not a valid argument against the existence of eosinophilic leukemia. 

Eosinophilic leukemia in childhood on a basis of strict diagnosis is exceedingly rare 
and less than 10 cases, predominantly male, have so far been reported. 

The original blood picture and myelogram in this case could be that of an eosinophilic 
leukemia or an eosinophil leukeamoid reaction. The marked anemia abnormal elcctro- 
phoretic pattern, increased E.S.R., enlarged liver and the absence of evidence to date of 
other conditions known to cause eosinophilia are in favour of a diagnosis of eosinophilic 
leukemia. 

The differential diagnosis of disorders characterized by extreme eosinophilia covers 
various infections, allergic conditions and parasitic infestations. The possibility of parasitic 
infestation is being carefully examined. This condition, which has been described 
by Heiner and Kevy (1956) under the heading “‘visceral larva migrans”’ is becoming better 
known, particularly in the U.S.A., but so far we have not seen any cases reported in this country. 

The syndrome is caused by the ingestion of embryonated ova of the dog or cat roundworm 
(Toxocara canis or Toxocara mystax) and similar syndromes are caused by other parasites. 
The infestation is widely prevalent in young cats and dogs and larval infestation in man is 
probably more widespread than has been generally realized to date. Patients present with 
enlargement of the liver, perhaps also of the spleen, in association with leucocytosis and 
marked eosinophilia, the eosinophils making up to 80° of the total count. The laboratory 
aids to diagnosis are in the process of development, but hypergammaglobulinemia has been 
noticed in some cases. Liver biopsy has shown the presence of eosinophilic granulon,ata. 
Examination of the dust from the neighbourhood of patients’ homes has produced the 
toxocara ova. Various immunologic tests have been found of value. In this patient 
frequent examinations of the dust from the neighbourhood of her home have prodiiced 
negative results. The feces of the dog have also been examined with negative results. 
The child has not been in contact with any other domestic animal, and the absenc: of 
hypergammaglobulinemia is against the diagnosis. Blood serum has been sen to 
Dr. D. C. Heiner, U.S.A. (see postscript). 

In addition, repeated examination of the stools of the family has been made for «her 
infestation, but there has been no evidence to date. 

The investigation of the family also points to another rare condition, familial eosinop! ia. 
Gray and Shaw (1949) reviewed 15 cases, including their own, but in some of the fan /ies 
an alternative diagnosis could be suspected. Without other causation after routine inves ga- 
tion, this family with the relatively high eosinophilic counts can reasonably be regard: | as 
coming within this category. 

CoNCLUSION.—This case is presented as one of eosinophilic leukemia with fan ‘lial 
eosinophilia. The immediate response to prednisolone, both in the peripheral blood ind 
in the marrow are of particular interest. Both the patient and family will be care lly 
followed up and details reported at a later date. 


PS. (30.8.57).—Report from Dr. D. C. Heiner: After careful testing of the serum supp 24, 
the results point to a considerable likelihood that the patient is suffering from the “‘vis: ral 
larva migrans syndrome.” 
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Diver‘iculum of the Heart. Ventricular Extension into the Abdominal Wall with Large 
Ventral Hernia.—PAtrici1A Woo tr, M.B., B.Ch. (for R. H. Dospss, M.D., F.R.C.P.). 


M. B., female, aged 1 year. Admitted aged one day with a diagnosis of exomphalos. 


On examination.—Weight 51b. 90z. Vigorous infant. Large ventral hernia with 
divarication of recti to just below umbilicus. Pulsating mass synchronous with apex beat, 
below xiphisternum, about | in. long, $ in. wide, running slightly to right. Leading from 
its apex and running towards the umbilicus was a thin pulsating vessel lying superficially. 
No cyanosis. Respiration rapid 80-90, with some recession. Arterial pulsation in neck. 
Femoral pulses present. Blood pressure right arm 110/70. Heart enlarged, dullness 
to nipple line on both sides. 

Screening (Dr. C. A. Neill): Heart centrally placed, markedly enlarged, apex probably 


on left. Vascularity increased. 


Barium swallow: Left aortic arch. 


ECG: Suggested dextroposition of heart. Balanced axis. Slight left ventricular pre- 
ponderance. Record over diverticulum showed marked QRS complex, deeply inverted 
T-wave. The large complexes over the pulsatile swelling presented strong confirmatory 
evidence of myocardial diverticulum, not aberrant artery. 


Progress.—Satisfactory except for some umbilical sepsis until aged 19 days, when shortly 
after strapping ventral hernia she developed pneumonia. Improved with digitalis and 
antibiotics. At this time she developed a blowing systolic murmer over lower precordium. 

Discharged at age of 1 month on Digoxin 0-025 mg. t.d.s. Progressed well and 
occasional mild upper respiratory infections resolved without antibiotic therapy. 

Seen at 1 year. Weight 11 1b. 40z. No cyanosis, but generalized dusky skin colour. 
Dilated superficial veins over anterior chest. Pracordial systolic murmur, accentuated 
when supine. Pulmonary second sound accentuated and split. X-rays show progressive 
cardiac enlargement and the pulmonary circulation is now considerably increased. There 
is presumably a very large inter-auricular septal defect and possibly an interventricular 
septal defect. 

Cardiac diverticula have been described communicating with the right and left ventricles. 
The majority communicate with the left ventricle, and are often associated with other 
lesions of the heart. 

Skapinker (1951), reporting a case from Johannesburg, reviewed 12 cases, the earliest 
of which occurred in 1837. In this series only one survived infancy without surgical 
intervention and he died as a result of rupture of his diverticulum at the age of 4 years. 

There appear to be two methods of dealing with this condition surgically; either by 
replacing the diverticulum into the pericardial sac and closing the opening in the diaphragm, 
or by resection of the diverticulum. 

Snellen et al. (1952) reported another case from Holland, which was fully investigated 
during life, and in which the pericardial reflections were well demonstrated at autopsy. 
More recently Parsons (1957) described a further case and gave reasons for thinking that 
this anomaly arose during the ninth week of foetal life. 
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Hur ington’s Chorea.—R. C. RoxpurGH, M.D., M.R.C.P. (for C. T. Potter, M.D., 
F.R.C.P.). 

B H., girl aged 11 years 4 months. 
hb story—November 1952 (aged 7): sudden onset of dysarthria; previously well. 
Thr = months later developed ataxia and nocturnal enuresis, followed by a tendency to 
jerk her head to the left. First seen nine months after the onset of symptoms, in August 
195 Then appeared to have normal intelligence, but there was a gross slurring 
dys rthria; ataxia not apparent. C.N.S. normal. Speech therapist found that the main 
However, there 
By February 1954 (aged 8 years, 3 months) dysarthria worse 
Once again, no definite abnormalities could be detected in the 
C.S.F. normal. W.R. and Kahn 


spe: ch defect was due to poor lip movement, and started treatment. 
was no improvement at all. 
anc gait more unsteady. 

C.! S., apart from a variable ataxia when walking. 
X-ray of skull normal. 


Neg tive. Mantoux negative. 
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Referred to Psychiatric Department. I.Q. found to be 86. Diagnosis of hysteri: was 
considered. 

By October 1955 (aged 9 years, 11 months) showing more deterioration with incr ised 
dysarthria, and inco-ordination. Now coarse choreiform movements of the heac and 
face. Her mentality appeared unaffected. 

A course of lysivane was given for twelve months (Oct. 1955 to 1956) with ; ight 
temporary improvement. 


Past history.—Normal developmental milestones. No relevant illnesses. 


Family history.—Father died 1953 (aged 44) in a mental hospital, from Hunting: on’s 
chorea complicated by miliary tuberculosis and meningitis. Diagnosis made a: St. 
Bartholomew’s Hospital eighteen months before death, despite the completely neg. tive 
family history. Mother alive and well. 2 male siblings of patient aged 19 and 15 .ilive 
and well. 


Present condition.—Nervous apprehensive child, showing coarse choreiform moven:ents 
of head and face. Jerks her head frequently. Coarse intention tremor in both arms. but 
can still write her name with a pencil. Speech is almost unintelligible and slurred. 
Mentality: understands everything said to her and responds normally. Can read simple 
books. 


Psychiatric report (Dr. Bowley): 1.Q. 71 (Wechsler scale). Performance indicates intelli- 
gence considerably below average. Very possibly there has been some deterioration since 
last test, which was 86. 


C.N.S.—Cranial nerves normal. Sensation normal. Arms: Tone is slightly increased, 
all reflexes normal, co-ordination very poor. Coarse intention tremor. Legs: Tone 
increased. Reflexes equal and rather brisk. Plantar responses flexor. Co-ordination 
fair, but gross ataxia on walking. Romberg’s tests negative. 


Comment.—It was with some reluctance that a diagnosis of Huntington’s chorea was made in 
this girl, in view of the rarity of the disorder in children and the absence of a definite family history, 
preceding her father. In fact, it is only in the past six months that we have seriously considered 
Huntington’s chorea in her case. Previously, a hysterical or functional disorder had been con- 
sidered possible and latterly, when progress was for the worse rather than for the better, an extra- 
pyramidal degenerative disorder seemed to be developing. 

However, in view of the reports received from the hospitals concerned with the father’s illness 
which showed that classical Huntington’s chorea had been diagnosed confidently, we felt that no 
other diagnosis was really possible in this girl. Indeed, the girl’s mother has recently told us that 
she is developing just as her father did, and makes exactly similar movements. 

Huntington’s chorea, which is so very uncommon in childhood, is genetically a dominant 
disorder and usually 50°, of children of an affected parent will develop the disease. There is 
no sex linkage. The onset of symptoms is gradual, the commonest age of onset being 35 years. 
Only 2% of cases began in childhood (Bell, 1934). Most commonly, dysarthria is the ear!iest 
presenting symptom, inevitably followed by coarse choreiform and jerking movemeats, 
together with a peculiar ataxia. Mental deterioration is always a late development and is the 
beginning of the end. Death occurs 10-15 years from the onset. 

This remarkable disease is generally regarded as a rarity in this country, but recent papers by 
Pleydell (1954, 1955) and by Bickford and Ellison (1953) have shown that in country districts. at 
any rate, there are 5-6 cases at any one time per 100,000 of population, from which they calcu ite 
a possible 2,000 cases in England and Wales alone. 

Most early papers on Huntington’s chorea emanated from the U.S.A. You may remember he 
fascinating studies which showed a positive family history in a family in the Eastern States g: ng 
back 300 years to a small village in Suffolk from whence some affected persons had emigrate: to 
America in the seventeenth century (Davenport and Muncey, 1916). In the U.S.A. the incid: ‘ce 
is remarkably similar to ours, namely 5 per 100,000 of population (Lazarte et al., 1955). 

It is generally regarded as a disorder especially likely to be found in isolated country areas 1d 
a recent paper by Bickford and Ellison (1953) showed a high incidence in Cornwall. It is . so 
common in Suffolk, Norfolk, Northampton and Devon. 

Several writers have noted that the victims of this disease show heightened sexual activity . 1d 
large families are commonly encountered (Pleydell, 1954). This activity may be the result of » ry 
early cortical degeneration. 

The prevention of this disorder is naturally extremely difficult since most families have b * 
Started before the affected parent shows symptoms. The only effective measure would be to pre. 1 
marriage of all children in an affected family. 

There is no good evidence of the disease skipping out a generation and reappearing later. 

In our case it is possible that miscegenation may have occurred, but we have no proof or evide: e. 

Some families appear to have started up from a mutation. 

Treatment is highly unsatisfactory. Some recent reports from U.S.A. have suggested © it 
reserpine may benefit the hyperkinesis for a time (Lazarte et al., 1955). 
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Neonatal Addison’s Disease.—G. R. SPARROW, M.B., B.S., D.C.H. (for J. SAKULA, M.D., 
M.R.C.P., D.C.H.). 

C. H., boy aged 3 months. 

Past history.—Born 8.12.56 following normal pregnancy, labour and delivery. Birth 
weight 8 lb. 60z. First child. 

Family history.—Healthy unrelated parents. No relevant history. 

Progress.—Satisfactory, except for marked weight loss, until vomiting began on the 
eighth day, occasionally bile stained. Investigation for intestinal obstruction was negative. 

The vomiting persisted and resulted in repeated episodes of severe dehydration, which 
responded to 0-9°% saline subcutaneously or 0-18°% saline intravenously. At one month 
it was found that there was gross sodium deficit and a raised serum potassium. Adreno- 
genital syndrome was suggested, but pigmentation was noted. ; 

The electrolyte imbalance was corrected and controlled, at first with 3N saline which 
was given intravenously, and subsequently oral doses of salt of 7-5 gm. daily. 

Investigation of adrenocortical function showed that the 17-ketosteroids were not 
elevated. ACTH intramuscularly produced no fall in the eosinophil count, nor an increase 
in the 17-ketosteroid excretion. 

Cortisone was then added to the daily salt intake. Growth proceeded satisfactorily and 
the pigmentation was diminishing. In an attempt to control the continued salt loss, 
9 alpha-fluorohydrocortisone has been added to the regime. 

(To be published in greater detail elsewhere.) 


Hepato-Lenticular Degeneration (Wilson’s Disease).—J. J. Kempton, M.B.E., M.D., 
M.R.C.P., D.C.H. 

V.S., boy aged 13. 

History.—In August 1956 he fell and fractured a tibia. When the plaster was removed 
two months later he was noticed to be slow and stiff in his movements. Later his speech 
became indistinct, and it was on account of this that he saw his doctor in December 1956. 

Four other children (half-brothers) and the father are healthy. The mother died of 
pneumonia in his early childhood. 

On examination.—He shows all the appearances of hepato-lenticular degeneration. 
This is a striatal limb rigidity and fixity of facial expression. He adopts odd fixed postures, 
and has a tremor of tongue. His speech is slurred and indistinct. There are outbursts of 
spontaneous “thalamic” laughter. His tendon reflexes are normal. There is some 
gynecomastia, and he has early clubbing of the fingernails, and very many spider nevi. 
The liver edge is hard and a littie tender, and easily felt. Kayser-Fleischer rings are present 
in b's cornee. 

|, vestigations.—Liver function tests indicate a severe degree of damage. Paper partition 
chr matography shows an excess amino-aciduria. His serum copper is abnormally low, 
45 \icrograms per 100 ml., with absent oxidase. 

i eatment and progress.—Treatment has consisted of two courses of dimercaptal, and 
pot ssium sulphide given continuously in doses of 20 mg. thrice daily. He appears to 
ha. improved a little during three months’ treatment. 

i vestigation of relations has shown that a great-aunt and great-uncle died of the disease. 
On cousin, aged 13, has amino-aciduria, minimal chemical evidence of liver damage, 
anc very early pigment deposit in the cornea, shown on slit-lamp examination. Her serum 
coy ver is normal. She is quite symptom-free. ' 


Cut s Laxa.—M. E. CasHMAN, M.B., Ch.B., D.C.H. (for J. J. KEmpTON, M.D., M.R.C.P.). 
| §., girl aged 18 months. 
£ eis a first child of healthy parents, a full-term baby born following a normal pregnancy. 
Th skin condition was noted at birth. There is no significant family history. 
‘ ie was admitted to hospital at the age of 5 months with pneumonia, and has had 
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repeated respiratory infections since then. She has been in hospital five times in all, and 
there are persisting X-ray changes in the right lung. ; 

Investigations show a normal blood picture and serum cholesterol, radiologically no mal 
bones and epiphyses, and a normal ECG; fecal trypsin is present, and sweat electro ytes 
are normal. A barium swallow shows free reflux, but no hiatus hernia. 

At 18 months she is developing well. She walks and runs, feeds herself, says a few w ords 
and plays happily, } 

The appearance of the skin is grotesque (Figs. 1 and 2) but the texture is essen ally 
normal. It is not hyperelastic, does not show any hemorrhagic tendency and is not ui july 
friable. 





Fic. 1. Fic. 2. 


Cutis laxa was first described by Alibert in 1832. In most standard textbooks of 
dermatology it is not clearly differentiated from cutis hyperelastica. Andrews (1946) 
described the two conditions separately. He says cutis laxa may occur as an isolated 
congenital anomaly, or in association with and secondary to Von Recklinghausen’s discase 
or acromegaly. It is, of course, in some degree part of the facies of old age. The best 
clinical description of the condition is found in the standard French text book of dermatology 
by Dugos (1953). “La dermatolysie se caractérise par une flaccidité considérable de la 
peau (cutis laxa) qui forme de larges plis, flasques, mous, retombant en ‘tablier’. La peau 
est de couleur normale. Elle est mobile, n’adhérant pas aux plans profonds. Elle a 
perdu toute élasticité et les plis produits par la traction ne se défont que lentement.” 

This child is presented both because of the intrinsic interest of a rare congenital 
abnormality, and because it is questioned whether there may be some associa'/on 
between the skin condition and the recurrent chest infection. 

PS. (27.8.57).—Operation for inguinal hernia revealed an opportunity for skin bic »sy 
and we are grateful to Dr. I. W. Whimster for the following report on histology: 

“This shows a quite remarkable degree of elastic tissue abnormality, consisting of g: ss 
fragmentation, clumping, and curious granular degeneration. I have seen this kine of 
thing once or twice before but never on quite such a gross scale. The changes s. »m 
somewhat similar to those seen in senile skin, but much more exaggerated.” 
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FOREWORD 
by Sin FRANCIS WALSHE, O.B.E., M.D., F.R.S. 


FELLows of the Society know that the Royal Society of Medicine arose fro.» the 
amalgamation of some fourteen medical societies, and that fifty years ago, \.ith a 
Royal Charter, it started on its new career. All this has been admirably des«ribed 
by Dr. Maurice Davidson in his recently published history of the Society “The 
Royal Society of Medicine: the Realization of an Ideal”—and need not be 
recapitulated here. 


What, perhaps, is less generally known is that many of the constituent societies 
published their own Proceedings or Transactions and that many, though not aii, of 
these became merged in the Proceedings of the Society with which we are familiar. 
Comparisons are invidious, but it must be said that some of these earlier Transactions 
bore a high prestige and had been of primary importance in periodical medical 
literature for many years. Not a few major original contributions first saw the 
light in their pages, and references to some of them may still be encountered from 
time to time in modern papers. The Transactions of the Medico-Chirurgical Society, 
for example, formed an important element in world medical literature. To turn 
over some of the earlier nineteenth century volumes of the Society’s Transactions 
is not only to encounter some classic original papers, but also to meet the pre- 
dominance of a clear, concise and rhythmic English, written by men for whom the 
form of their papers was scarcely less important than their substance, and for whom 
to clothe their observations and ideas in worthy English was an idea! not 
forgotten. 


Thus, the Proceedings of our Society to-day has a distinguished tradition of 
scientific and literary excellence, the preservation of which has been the care of a 
long succession of devoted Honorary Editors, and also of the permanent editorial 
staff of the Society. 


The expansion and increasing diversity of Medicine and Surgery have made the 
field of knowledge covered by the Proceedings almost more than they can adequ.ttely 
cope with, and the twenty-six Sections of the Society have to submit to limitations 
of space that, while regretted, have so far been inevitable. 


Nevertheless, within these limited bounds, the Proceedings presents a bal: ced 
picture of the activities of its Sections, and if it be sometimes said that not «ery 
contribution breaks new ground in knowledge, the same is true of even the spec «list 
journals, and it may be urged that no journal could continue in regular public ‘ion 
if it restricted the papers and communications it accepted to new discoveries «' the 
first order. In fact, we know of no such journal. 


Thus, the Proceedings reflects the different orders of medical and surgical wor. ind 
thought: the original, the purely descriptive and clinical, the technical and met. do- 
logical, and, at times, the critical review. These are the balanced diet of the m_ ical 
reader, if we may use this simple metaphor, upon which he thrives. 


So to speak of our Proceedings betrays no spirit of complacency, for we can -ver 
be satisfied until it reflects the highest level of medical and literary excellence ich. 
the combined efforts of contributors and editors can achieve. It is in this sp — o 
determination to enhance the value and the appeal of our Proceedings th the 
Society enters upon its second half-century. 
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INTRODUCTION 


by E. C. WARNER, 'M.D., F.R.C.P., and SELWYN TAYLOR, M.Ch., F.R.C.S. 
HONORARY EDITORS 


TH: present Number of the Proceedings of the Royal Society of Medicine 
celebrates the completion of fifty years of publication. It will therefore be of 
interest to Fellows, Members and Associates of the Society to have a short account 
of the development and growth of this Journal. 


The first number was published in November 1907. In a report of a meeting 
of the General Committee of Representatives of the Societies held on July 17, 
1906, we read: 

There shall be ten monthly issues of a publication to be called ‘“‘The Proceedings of 
the .. . Society”’. 

The “Proceedings” shall contain as full a record as possible of the society’s work 
during the previous month. 


The first pages of Volume | are devoted to the Presidential Address of Sir Thomas 
Barlow to the Clinical Section of the Society—a Section which was the lineal 
representative of the Clinical Society of London which had already been in existence 
for nearly forty years. The presentation of patients of particular clinical interest 
to the Fellows of the Society, and the subsequent discussions in which all can join, 
has always been a particularly interesting feature of the work of the Society. 


The production of these earlier volumes reveals the great care which was taken 
not only with the text but also with the reproduction of photographs and drawings; 
this set a standard which has been adhered to even in times of World Wars and 
which compares very favourably with the pages of any journal being published 
to-day. 


There is, however, one noticeable difference between Volume | and Volume 49: 
Volume 1 contained 2,548 pages, for in 1907 it was possible to publish almost 
verbatim the whole of the transactions of the 13 Sections of the Society. The large 
print of Volume 1, which gave 500 words per page, is still much more pleasing to 
the eye than the closely printed pages which, perforce, have had to be adopted 
since. In contrast to this, Volume 49 contains 1,080 pages and gives an account 
of the work of 26 Sections, which in the course of the year have held some 185 
meetiigs. Regrettably this has meant that only about three-quarters of the meetings 
can r »w be reported, and the published account of each meeting has to be carefully 
scrutinized beforehand by the Sectional Editor and by the Honorary Editors, to 
save -_pace whenever possible. 


Th. selection of papers to be published to-day is necessarily a difficult and often 
an ir idious task. Particular attention is paid to the fact that the majority of 
read s are in active clinical practice and cannot possibly attend more than a small 
num! r of the meetings held. The Proceedings enables them to keep in touch with 
the \ -ws of those who are expert on a particular subject, as well as with recent 
advai -es in our knowledge. The papers which do not see the light of day in the 
Proce dings are usually of a very special nature which are more suitable for 
publi .tion in specialist journals. 


Th number of copies printed has steadily increased. In the first few years 
abou 3,000 copies were distributed; after thirty years this rose to 5,000 copies and 
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now to 10,400 copies per month. The distribution is not only to Fellows « the 
Society in Great Britain; some 2,500 copies are sent overseas, including 70 pres. ited 
to other institutions, 340 exchanged for other journals and 500 to ou side 
subscribers. 


Clearly the Royal Society of Medicine can enter the second fifty years ©. its 
publication of the Proceedings with every confidence. In the near future an inno- 
vation will be to publish the accounts of the special conferences to be orga ized 
by Council, at which leading authorities from at home and abroad will debate cl) tical 
topics of wide interest. Those engaged in original work will be encouraged to 
discuss their results in the various Sections of the Society with a view to obtaining 
early publication in the Proceedings. 


The success of this publication over the years, and the success of this our Jubilee 
Number is largely due to the keenness and high standards of work of our permanent 
editorial staff, and it is to them that we give thanks for the production oi this 
Number. 
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WALTER ERNEST DIXON MEMORIAL LECTURE 
[Number 8] 


Ion Movement and Cardiac Fibrillation 
By J. HaRoLD Burn, M.D., F.R.S. 
Department of Pharmacology, University of Oxford 


Acetylcholine and atrial fibrillation —In 1907 Walter Ernest Dixon, in whose memory this 
lecture is given, described experiments which he had carried out on the heart. In pithed 
animals he stimulated the vagi for half an hour and then extracted the heart. The extract 
possessed the power of inhibiting the frog’s heart, and the inhibitory effect was abolished by 
atropine. He said also that “hearts treated in an identical manner, but in which the vagus 
nerve had not been excited, also gave a supply of this inhibitory substance, but in a smaller 
degree than in the excited heart”. In the past few years we also have obtained evidence that 
the isolated heart, not receiving vagal impulses, liberates acetylcholine, and have described 
a series of observations which indicate further that acetylcholine has an action which is 
excitatory, though normally this action is not seen. It can be demonstrated in the isolated 
atria in the presence of drugs like quinidine, or when the atria are approaching 
exhaustion after long immersion in the organ bath, or when they are cooled (for refer- 
ences, see Burn, 1956). Recently, however, we have observed that in the heart-lung 
preparation of the dog where conditions are close to normal, acetylcholine can 
maintain the state of excitation commonly described as fibrillation. During experiments in 
which we infused acetylcholine at a constant rate, we discovered that when the right atrium 
was stimulated, the atria fibrillated. This fibrillation persisted after the stimulation stopped 
for as long as the infusion continued. Fibrillation was always recognized from the ECG, 
but evidence of the arrhythmia could also be seen in the record of the blood pressure. Fig. 1 


Fic !.—Record of aortic blood pressure in a heart-lung preparation. Acetylcholine was infused 
at a rc of 1 mg. per min., during the period shown. The tip of the right atrium was stimulated at 
arate of 750/min. for 30 sec. at St. This produced atrial fibrillation which persisted until the 
acetyl :oline infusion was stopped. 


show. that the infusion of acetylcholine did not cause fibrillation until stimulation was 
applic |; the application was for 30 sec. only, but the fibrillation continued until the infusion 
of acc ylcholine was stopped 14 minutes later (Burn, Vaughan Williams and Walker, 1955a). 

We ave found that, to be certain of obtaining fibrillation, stimulation is required at a rate 
of 75\ per minute. We use square wave pulses of 1 mA strength and 0-9 msec. duration. 
The |. agth of time for which stimulation is applied appears to be relatively unimportant; 
2sec. nay be long enough but we commonly use 30 sec. The amount of acetylcholine which 
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must be infused per min. to maintain fibrillation indefinitely varies in different prepar ions 
from 40 ppg. to 4 mg. The effect of infusing different amounts in one preparation is own 
in Table I, from which it is seen that if the rate of inflow of acetylcholine is less than a« -tain 


TABLE I.—ATRIAL FIBRILLATION PRODUCED BY ELECTRICAL STIMULATION DURING 
INFUSION OF ACH 
Rate of ACh Duration of fibrillation 
infusion per min. after stimulation stopped 





mg. 


“4 
‘6 
8 
0 
7 
oP 


10-:0+ 
figure, the fibrillation established by stimulation does not last more than a few minutes. 
Our observation that under certain circumstances acetylcholine precipitates atrial fibri!! ation 
is not in itself new. Nahum and Hoff (1940) produced atrial fibrillation by applying «cetyl- 
f-methylcholine to localized regions on the atrial surface, and it has long been know» that 
vagal stimulation, which releases acetylcholine, favours the occurrence of atrial fibril/:tion. 
Fibrillation in the presence of an anticholinesterase.—The addition of an anticholinesterase 
to the heart-lung preparation causes the accumulation of acetylcholine in the blood, and this 
accumulation was observed to be greater when the heart was driven electrically by stimuli 
applied either to the atria or to the apex of the ventricle (Burn, Vaughan Williams and 
Walker, 1956). We therefore tried stimulation of the atria in the presence of eserine and also 
of paraoxon (Mintacol) to see if fibrillation would occur when cholinesterase was inhibited. 
Most of our experiments were made with paraoxon, which is an organic phosphate having 
an action of longer duration than that of eserine. We found that fibrillation was induced 
by stimulation, and lasted after stimulation for a time which was proportional to the amount 
of paraoxon present, as shown in Table II. In one trial fibrillation was maintained for 25 
min. (Burn, Vaughan Williams and Walker, 1955). 


TABLE II.—PRODUCTION OF ATRIAL FIBRILLATION BY ELECTRICAL STIMULATION WHEN 
PARAOXON WAS ADDED TO THE BLOOD IN DIFFERENT CONCENTRATIONS 
Rate of 
Molar stimulation Duration of fibrillation 
Experiment concentration per min. when stimulus stopped 
1 9 xi“ 556 1 min. 
1-8 x 1075 556 3-3 min. 
3-6 x 1075 562 9-6 min. 


9 xe 330 5 min. 
2-7 x 1075 750 25 min. 
10-4 1,256 (Stopped by atropine) 


9 x1076 708 (Flutter 10 sec.) 
2:7 x 1075 875 1 min. 
6:3 x 1075 865 10. min. 


Fibrillation due to aconitine.—The substance aconitine was introduced by Scherf et al. ( 
as a means of causing atrial fibrillation. An amount of 25 jg. is injected under the epicar 
of the tenia terminalis, or a 5% solution in benzene is applied to one small area of the 
surface. In the anesthetized dog where vagal control is present, atrial fibrillation o: 
In the heart-lung preparation in which the vagi are cut, we found that the injection of : 
tine alone did not cause fibrillation in the few experiments in which we tried, but that 
so with regularity after the addition of eserine to the blood. On the other hand, it 
caused fibrillation in the presence of atropine; its effect then was to produce a tachyc 
accompanied by some degree of A-V block. These findings led us to conclude that 
fibrillation due to aconitine depended for its occurrence on the presence of acetylcholir 
aconitine producing an ectopic focus from which a series of impulses arose, correspo 
to the electrical stimuli which were required to start the fibrillation in the absence of aco: 

Conversion of tachycardia into fibrillation.—In a series of experiments we stimulat« 
atria during the infusion of adrenaline or noradrenaline into the blood at a constan 
In the majority of trials, normal rhythm was observed when the stimulation stoppe: 
some trials, however, a tachycardia was established, which either reverted to normal r! 
after some minutes or persisted. When it persisted we observed that if an infusion of 
choline was given, atrial fibrillation then promptly developed. 
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Fe tors required for atrial fibrillation —We thus produced atrial fibrillation (1) by brief 
electrical stimulation of the atria during the infusion of acetylcholine, (2) by electrical 
stim..tation of the atria after the addition of eserine or paraoxon to the blood, (3) by the 
injec ion of aconitine into the tenia terminalis after the addition of eserine to the blood, and 
(4) by the infusion of acetylcholine after establishing a tachycardia. The common factors 
in these different circumstances were the presence of acetylcholine in the blood and a high 
rate of stimulation. The acetylcholine produced a condition in the atria in which fibrillation 
occurred whenever a rapid succession of stimuli was applied; these might be electrical or 
they might arise from an ectopic focus set up by aconitine or they might be the tachycardia 
set up by stimulation during the infusion of adrenaline. 

Fibrillation in isolated atria.—Fibrillation has also been established in isolated atria by 
my colleague W. C. Holland (Hoiland et al., 1957). He dissected the atria from a freshly 
excised rabbit heart and suspended them in an isolated organ bath at 29° C. in which they 
were well oxygenated. A pair of electrodes penetrated the atria through which stimulation 
could be applied at one time and an ECG record could be taken at another. Holland failed 
to establish fibrillation by stimulating the atria in normal Locke’s solution even in the presence 
of acetylcholine. However, when the K* concentration was reduced from 5:6 mM/I. to 
1-4mM/I., he then found that fibrillation occurred as shown in Fig. 2 and that the fibrillation 
stopped when the acetylcholine was removed from the bath. He demonstrated further that 
the fibrillation was arrested by atropine. 
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Fic. 2.—ECG records taken from isolated atria in bath 
of Ringer’s solution. a, in normal Ringer’s solution; b, in 
Ringer containing 1-4 mM/l. potassium; c, after stimula- 
tion for 2 min., d, after addition of acetylcholine which 
arrested the beat; e, after stimulation in the presence of 
acetylcholine; f, fibrillation stopped by atropine; g, in 
normal Ringer. (Holland and Burn, 1957.) 


Fic. 3.—To show the effect of acetylcholine on the action 
potential. The upper records are from the atria and the 
lower records from the ventricles. Records on the left are 
control records; those on the right are in the presence of 
acetylcholine. (Drawn from records of Hoffman and 
Suckling, 1953, Amer. J. Physiol., 173, 312.) 


tion of acetylcholine in maintaining fibrillation—As has been stated, the fibrillation 
uced in the atria of the heart-lung preparation by brief stimulation during the infusion 
etylcholine, was maintained until the infusion was stopped. This indicated that acetyl- 
ne by itself maintained some change in the atria responsible for the continuation of 
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fibrillation. That acetylcholine shortens the refractory period of atrial tissue has long 
known, and recent observations have provided more information about this effect. To 
understand it, the movements of ions into and out of the cell require consideration. 

The membrane of a cell is relatively impermeable to sodium ions and is the seat of che. ical 
processes which drive Na* out of the cell, so that the concentration inside is less tha: that 
outside. These processes constitute what Hodgkin (1951) has called the sodium )..mp. 
For potassium ions the situation is reversed and the concentration inside the cell is + \uch 
greater than that outside. As a consequence the cell membrane bears an electrical c}.arge 
which is negative internally and positive externally. Thus, if a micro-electrode is p\aced 
inside an atrial cell of the dog during diastole, a negative charge of about 90 milliv« ts is 
recorded. 

When a stimulus arrives at the cell membrane the membrane becomes permeal!e to 
sodium ions. In consequence Na+ moves into the cell rapidly, and the internal negative 
potential falls abruptly being reversed to a positive potential of about 30 mV. This f:!! of 
the internal potential is spoken of as the rising limb of the “action potential”. Abou: the 
time that the entry of Na* has neutralized the internal charge on the membrane, at which 
point the membrane is said to be depolarized, K* begins to diffuse out of the cell, and by 
doing so begins to restore the charge on the membrane. Cardiac muscle cells differ from 
those of nerve because the restoration of the charge on the membrane takes place slowly, so 
that the descending limb of the action potential is not abrupt, but is gradual. In its early 
course the limb may not descend at all, but may appear as a plateau, at the end of which 
repolarization takes place rapidly, and the action potential is then complete. For the 
greater part of the period of the action potential the cell is inexcitable; towards the end, 
however, the refractory period finishes. The Na* which enters the cell when a stimulus 
arrives is afterwards driven out by the sodium pump. Similarly, the K+ which leaves the 
cell during repolarization is carried back into the cell by chemical processes which are in 
part at least linked to the sodium pump, occurring only when the sodium pump is working. 

The first evidence that the action potential in the atrium was affected by vagal inhibition 
was obtained by Samojloff (1914) who showed that it was shortened. More recently Burgen 
and Terroux (1953) and Hoffman and Suckling (1953) have studied the changes by the use 
of intracellular electrodes. They are shown in Fig. 3. Both investigations revealed that the 
effect of acetylcholine upon the action potential was to accelerate the rate of repolarization, 
that is, to make the downstroke much steeper. Burgen and Terroux suggested that acctyl- 
choline made the membrane more permeable to K*, since the downstroke is determined by 
the exit of K+ from the cell. Trautwein et a/. (1956), working on isolated strands from frog 
auricles, have shown that during inhibition by acetylcholine the conductance of the muscle 
membrane is increased. Harris and Hutter (1956) have found that when the sinus venosus 
and the atria of the frog or tortoise heart were loaded with **K, the rate of loss of the isotope 
was increased by acetylcholine two or three times. Furthermore, they showed that the rate 
of uptake of 4*K was also increased. In the investigation already mentioned Holland has 
studied the loss of K+ in isolated rabbit atria when he applied stimulation at increasing rates. 
In control observations the rate of K* rose only from 3-8 to 4-7 mM/kg. wet tissue per 5 min. 
when the stimulation was raised from 200 to 1,200 per min. In the presence of acetylcholine 
(3-0 x 10-*g./ml.), however, the rate of loss rose from 6°8 to 10:5 mM as the rate of stimulation 
increased from 200 to 800 per min., and fibrillation occurred when the loss of K+ exceeded 
a value about 10-5 mM/kg. wet tissue per 5 min. This was observed when the rate of stimu- 
lation was 600 per min. or more (Holland, Burn and Schiimann, 1957). 

Hence the maintenance of atrial fibrillation appears to be linked to the diminutio 
membrane resistance, to the increased permeability to K* and to the increased rate of 
of K+ which acetylcholine causes. Thus it seemed likely that fibrillation would be arr 
by measures which retarded the outflow of K+ from the ceils and which prolonged 
repolarization of the action potential. 

Effect of raising the extracellular K+.—The simplest method of retarding the outflo' 
K+ seemed to be to raise the concentration of extracellular K+. (Whether this idea 
justified will be discussed later.) In a series of experiments in which we established a 
fibrillation in the heart-lung preparation as already described, we infused a solution of 
slowly at a constant rate. We found this infusion arrested the fibrillation after amo 
from 50 to 410 mg. had entered the blood, the mean amount being 227 mg. There 
approximately 1 litre of blood in the system, so that the K+ concentration was raised { 

5 to 8 mEq./l. Not only was fibrillation arrested in spite of continued infusion of ac: 
choline, but when attempts were made to re-establish it by further stimulation it was fe 
impossible to do so (Burn, Gunning and Walker, 1956). 

Effect of adrenaline.—Having supported the hypothesis by showing that infusion of 
would arrest fibrillation, we turned our attention to a study of the effect of adrenaline. 
injection of adrenaline into animals anesthetized with chloroform was shown by Levy (1 
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to precipitate ventricular fibrillation, and anesthetists have long regarded adrenaline as 
a substance which is dangerous for this reason. However, it seemed possible that a different 
relation might be revealed in the atria. Webb and Hollander (1956), having confirmed that 
acety choline shortened the duration of the action potential in the isolated atria, found that 
adrenaline prolonged it by a mean figure of 14%. The effect of adrenaline in the heart-lung 
preperation is certainly complex, and we were not surprised to find that in different experi- 
ments different results were obtained. However, out of a total of 16 experiments, we observed 
that an infusion of adrenaline or noradrenaline prevented atrial fibrillation from being 
established in 9. In 2 experiments we observed the opposite result, and in 5 experiments we 
observed no effect. 

An example of the prevention of fibrillation is given in Fig. 4, taken from the kymograph 


Fic. 4.—To show the action of 
adrenaline in preventing fibrilla- 
tion. Acetylcholine was infused 
throughout the record. Stimula- 
tion was applied to the right 
atrium at “St”, and this caused 
fibrillation which reverted to 
normal rhythm after 4-5 min. 
Adrenaline was then infused in 
addition to acetylcholine. Stimu- 
lation now failed to cause any 
fibrillation. 


record. During infusion of acetylcholine alone, stimulation of the right atrium produced 
an arrhythmia which the ECG showed to be fibrillation. During the infusion of adrenaline 
and acetylcholine together, there was no arrhythmia. This result and the similar results in 
8 other experiments were consistent with the view that adrenaline prevented acetylcholine 
from causing fibrillation by preventing repolarization from being sufficiently rapid, and the 
refractory period from becoming sufficiently short. 

Arrest of fibrillation by quinidine.—The action of quinidine in arresting atrial fibrillation 
has long been attributed to a lengthening of the refractory period, in other words, to an 
increase in the duration of the action potential. Recent observations by Armitage (1957) 
indicate that this increase may be due to a decrease in the permeability of the membrane to 
K*, though this is not yet proved. When the isolated atria are suspended in a bath, the 
addition of quinidine to make a concentration of 10-5 causes a progressive diminution in 
amplitude and rate of beat until it stops. The beat can be started again in two ways; either 
by adding acetylcholine to the bath, or by reducing the concentration of K* in the solution. 
Since we know that acetylcholine increases the permeability of the membrane to K* it 
would appear that quinidine may act by diminishing the permeability of the membrane to 
K*. This is supported by the evidence that reduction of the K* in the external fluid also 
neutralizes the effect of quinidine, for this reduction by increasing the concentration gradient 

inside to outside would offset the diminution in permeability. 


VENTRICULAR FIBRILLATION 

- study of ventricular fibrillation.—In the whole animal or in the heart-lung preparation, 
nset of ventricular fibrillation brings the circulation to a standstill. To study fibrillation 
necessary to use a system in which the coronary flow continued although fibrillation had 
vn, and for this the simplest arrangement was the isolated rabbit heart perfused through 
ita, by Langendorff’s method. Grumbach et al. (1954) have used this preparation and 
ved that in it ventricular fibrillation occurred spontaneously when it was perfused with 
) 1tion free from potassium, though not if calcium was also absent. They also observed 
ition if they injected large doses of calcium. In our experiments we produced fibrilla- 
y electrical intraventricular stimulation. When the heart was perfused with a modified 
* solution containing 5-6 mM/1. K+ and 2:2 mM/I. Ca++ and the ventricles were 
im lated at increasing rates, fibrillation began at a rate near 600 per min. If this rate of 
) lation was then maintained for a fixed period of 5 min., when the stimulation stopped, 
ntricles continued to fibrillate. This might be for a short period, reversion to normal 
m occurring within 5 min. or it might be for 30 min. after which observation was 
sc atinued. An arbitrary distinction was made between these hearts, the former being 
said .0t to fibrillate and the latter being counted as fibrillating. Of 28 hearts studied at 

36°- 7° C., perfused with the solution described, 11 were found to fibrillate in this sense. 


E, ct of carbachol and atropine.—Since acetylcholine produced a condition in the atria in 
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which stimulation caused fibrillation, the effect of adding carbachol (the carbamic e: or of 
choline) to the perfusion fluid was studied. Experiments in 11 hearts failed to sho — any 
effect of carbachol in a concentration of 1-25 10-®g./ml. A similar negative resu was 
obtained when atropine was added in concentrations up to 10-*g./ml. Thus the ver: ‘icles 
differed from the atria in this respect. Hoffman and Suckling (1953) found that ; -etyl- 
choline did not shorten the duration of the action potential in the ventricle. 

Changes in potassium ions.—Because of the results obtained with atrial fibrillation, ob.<rva- 
tions were first made to determine the effect of changes in the concentration of K* :» the 
perfusion fluid. The proportion of hearts which fibrillated fell when the concentrati.in of 
K* was raised; at twice the normal concentration no heart fibrillated even during the period 
in which the stimulation was applied. As the concentration of K* was reduced the pr«por- 
tion of hearts which fibrillated rose as shown in Table III until at a concentration one- 
quarter the normal, 5 out of 6 hearts fibrillated spontaneously without electrical stimui:tion. 


An illustration is given in Fig. 5. 


TABLE II].—EFFECT OF CHANGES IN K* CONCENTRATION ON PROPORTION 
OF HEARTS FIBRILLATING 
K * concentration Proportion of hearts 
fibrillating Percentage 
0 out of 7 0 
os ae 39 
20 yp 20 77 
10 a 91 
6 — - 100 





Fic. 5.—ECG record from ventricles of Fic. 6.—ECG record from ventricles (a) fibri'lating 
isolated heart. a, taken after changing to in low calcium Ringer 0:07 mM/Il. The Ringer was 
perfusion fluid with only 1-4 mM/I. potas- then changed to calcium-free Ringer, when the | rilla- 
sium; b, taken 20 min. later; c, showing tion stopped, as shown in (b). 
spontaneous fibrillation 5 min. after b. 


The effect of reducing the potassium concentration was abolished by a simulta: 
reduction of the calcium concentration. When the perfusing solution contained 
quarter calcium as well as one-quarter potassium, fibrillation did not occur, but on r: 
the calcium to normal, fibrillation occurred once more. The results with low potassium 
of special interest since they showed that normal rhythm could change to fibrillation w: 
the intervention of electrical stimulation. 

Changes in calcium ions.—Observations were then made to determine the effect of ch 
in the concentration of calcium. In general it was found that the proportion of hearts 
remained in persistent fibrillation was affected in the opposite direction to that in wh 
was affected by changes in potassium. When the concentration of calcium ions was | 
to twice the normal, all hearts fibrillated. At the other extreme, when the solution per! 
a heart which was fibrillating was changed to one which was Ca-free, the fibrillatio: 
arrested as shown in Fig. 6. Between these extremes there was no simple gradation ‘ 
calcium ion concentration changed, as is shown in Fig. 7. Up to concentrations 
mM/I., the proportion of hearts fibrillating steadily increased; above this concentr 
however, the proportion declined until the concentration reached 2:2 mM/I.; final 
already stated, at 4-4 mM/I. all hearts fibrillated. A similar change with rise of calciu 
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Fic. 7.—Chart showing the rela- 
tion between the proportion of hearts 
fibrillating for 30 min. after stimula- 
tion and the amount of calcium in 
the perfusion fluid. The full line 
shows the relation with 5-6 mM/I. 
potassium. The broken line shows 
the relation with 4-2 mM/I. potas- 
sium. The full line was determined 
on larger numbers of hearts than the 
broken line. 
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concentration was observed when the solutions contained 4-2 mM/I. K+ as when they con- 
tained 5-6 mM/I. K*. 

Effect of reducing sodium ions.—Experiments were carried out in which the sodium ion 
concentration was reduced by one-half, and it was found that in all of them stimulation caused 
persistent fibrillation. In 13 experiments the tonicity was maintained by the addition of 
sucrose; this meant that the concentration of chloride ions was reduced as well as that of 
sodium ions. In 7 further experiments the tonicity was maintained by choline chloride, 
giving atropine to prevent A-V block. The concentrations of potassium and of calcium ions 
were normal. Thus, reducing the sodium ions to half increased the proportion of hearts 
fibrillating from 40 to 100%. 

Loss of potassium during fibrillation —An increased loss of potassium ions during fibrilla- 
tion was directly observed. By the use of a Beckman flame photometer the potassium 
content of the fluid leaving the heart was determined before fibrillation was induced, during 
fibrillation and then again when a normal rhythm had been restored for 15 min. It was found 
that the loss of potassium was greater during fibrillation whether this was induced in the 
presence of a lowered potassium content of the perfusing fluid, a raised calcium content or 
alowered sodium content. Results are shown in Table IV. 


TABLE IV.—INCREASE IN K + Loss DURING FIBRILLATION 
Mean K (mg./l.) of perfusing 
fluid leaving the heart 
— % increase 


Before and after During in K concn. 
Perfusion fluid No. of hearts fibrillation fibrillation during fibrillation 
ormal K+ ne , 5 , 121-9 8-0 
normal Ca++ . car . 207-9 2°3 
iormal Na+ .. ce ie . 221-9 2:2 


A: ‘ion of adenosine triphosphate.—The addition of adenosine triphosphate to the solution 
perf. sing the heart was found to arrest fibrillation in a high proportion of hearts as is illus- 
trate | in Fig. 8. This substance {A.T.P.) was tested because it is known to be an energy 





Fic. 8.—ECG records of ventricles. a, in normal 
Ringer; b, after production of fibrillation by stimulating 
in fluid containing 4-2 mM/l. potassium and 3-3 mM/I. 
calcium. The fibrillation persisted after stimulation 
stopped for 14 min. until A.T.P. was added to the perfu- 
sion fluid. This arrested the fibrillation, as shown in c. 
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donor, and by its means the rate of replacing potassium ions within the cell might !. in- 
creased. The addition of A.T.P. to the perfusing solutions would not, however, inc case 
the amount of A.T.P. within the cell, so that it is unlikely that it could act in this vay, 
Fortunately, this was not realized before it was discovered that A.T.P. did, in fact, : -rest 
fibrillation. In one experiment in which a heart was fibrillating in a solution conta ning 
normal concentrations of potassium and calcium, the addition of A.T.P. in a concentr:.tion 
of 2:5 x 10-5M converted fibrillatioa to a tachycardia; the solution was then changed io a 
solution without A.T.P. and the fibrillation was resumed; with a higher concentration of A T.P. 
(6:4 x 10-5M) the fibrillation reverted to normal rhythm, and on changing back to a solution 
without A.T.P., the normal rhythm once more gave place to fibrillation. Finally, the -olu- 
tion with A.T.P. again restored a normal rhythm. It seemed in this experiment that A.T.P. 
was a key substance in controlling fibrillation. 


Action of magnesium ions.—The observations with solutions containing varying propor- 
tions of calcium ions had shown that an excess of calcium ions caused fibrillation. Since 
A.T.P. can enter into combination with calcium ions and thus neutralize their activity, it 
was possible that A.T.P. arrested fibrillation by such a combination, which might occur 
within the pores of the cell membrane. If this were true it seemed that it should be possible 
to demonstrate that magnesium ions potentiated the action of A.T.P. since magnesium ions 
might be required to link the A.T.P. to the protein in the membrane. Experiments were 
carried out on hearts in which fibrillation was produced by stimulation during perfusion 
with a solution containing 4-2 mM/I. of K+ and 0-275 mM/l. of Ca++. It was found that 
when the solution was changed to one containing 6-4 10-5M A.T.P., the fibrillation was not 
arrested, but on changing to a solution containing 1:6 10-°M Mg** in addition, the fitrilla- 
tion was arrested in 4 out of 7 experiments. 


Effect of Versene and A.M.P.—A substance which is known to bind calcium ions, and thus 
to inhibit their activity is ethylenediamine tetra-acetate or Versene. It was found that 
Versene would also arrest fibrillation, but this occurred only when the amount of calcium 
ions in the perfusion fluid was low and the concentration of Versene sufficient to remove all 
calcium ions from the solution. 

Other phosphates, adenosine monophosphate or A.M.P. and inosine triphosphate were 
tested, and they also were found to arrest fibrillation in some experiments, though again 
only when the amount of calcium ions in the solution was low. We did not discover in these 
experiments whether all calcium ions were removed from solution, and whether the arrest 
of fibrillation was due to this cause. The results are shown in Table V. 


TABLE V.—EFFECTS OF ADENOSINE TRIPHOSPHATE (A.T.P.), ADENOSINE MONOPHOSPHATI 
(A.M.P.), INOSINE TRIPHOSPHATE (I.T.P.) AND ETHYLENE DIAMINE TETRA-ACETATE (VERSENE) 
Fractions are the proportion of hearts in which fibrillation was arrested 


Millimolar calcium —— 
Molar concentration 2:2-4°4 0-2 0°55 


16x 10-4 7/10 5/7 
2:9 x 1074 0/3 0/2 
5-8 x 1074 0/1 1/3 
8-7 x 1074 1/1 





ee’ ic 1-6 x 1074 0/5 2/2 
Versene .. rae 3-2 x 1074 0/4 5/7 


The effect of dinitrophenol.—In the hope of obtaining a clue to the meaning of the res 
with A.T.P., to learn, that is, whether A.T.P. normally plays a role in the cell membrane, 
investigated the action of 2,4-dinitrophenol which is said to uncouple oxidation and pl!) 
phorylation. The energy derived from oxidation is used in part to convert A.D.P. 
A.M.P. into A.T.P. by adding one or two phosphate groups. In the presence of dini' 
phenol (D.N.P.) the energy derived from oxidation cannot be used in this way, and A.) 
cannot be formed. In consequence, if A.T.P. normally plays a part in preventing fibrillati: 
the addition of D.N.P. to the perfusion fluid should cause persistent fibrillation in conditi 
in which it would not otherwise occur. 

In a series of experiments, shown in Table VI, carried out on hearts which did not fibril 
for more than 4 min. after stimulation, the addition of D.N.P. in a concentration 5x 10- 
caused them to fibrillate for periods from 15 to 35 min.; at the end of this time the perfus 
was continued without D.N.P. and the hearts then reverted to normal rhythm. Th 
results were obtained in solutions containing calcium both in higher and lower concentrati 
(Armitage et a/.. 1957). 
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TABLE VI.—EFFECT OF 2,4-DINITROPHENOL 
Duration of fibrillation after stimulation stopped 












In presence 
Exp. No. Before D.N.P. of D.N.P. Molar concn. 
1 0 min. 16 min. 3 x 1076 
2 1 ” > 35 ” ” 
3 4 ” 20 ” ” 
4 O ws on 5x 1076 
5 2 a a 







DISCUSSION 


The theory of auricular fibrillation which was almost universally accepted for about 

thirty years was that of a circus movement of an excitation wave around the large veins; this 
movement persisted so long as the refractory period of the auricular muscle was short (see 
Lewis et al., 1918-20, 1921). In 1948 and 1950 Scherf and his colleagues published papers 
suggesting that rapid impulse formation in one or more centres was rather to be regarded 
as the underlying cause, and a similar conclusion was reached by Prinzmetal and his col- 
leagues (1950). Ventricular fibrillation was studied by Moe et al. (1941); it was precipitated 
by a D.C. shock and was believed to be due to a re-entry of impulses attributable to a pro- 
gressive decrease in refractory period combined with a progressive increase in conduction 
time. 
All workers are bound to interpret phenomena in terms of the observations their methods 
allow them to make, and our study of the fibrillation in the ventricles of the isolated rabbit 
heart has led us to emphasize different aspects of fibrillation. Our general method has been 
to induce fibrillation by rapid stimulation of the ventricular muscle, and then to see how long 
it persisted when perfusion fluids of different composition were used. In the course of this 
work we have observed that rapid stimulation or indeed stimulation of any kind is not an 
essential factor in the production of fibrillation. Thus we have found that when the potassium 
concentration is reduced to 1-4 mM/l. the ventricles fibrillate spontaneously. The normal 
rhythm suddenly disappears and fibrillation begins. This result was obtained earlier by 
Grumbach er al. (1954). The fibrillation can be arrested by changing to a solution with 
a higher potassium concentration. Further, we have found that when the potassium con- 
centration is 11-2 mM/l., no rate or duration of stimulation has ever produced fibrillation 
even while it was applied. Next we have observed that when fibrillation has been established, 
perfusion with A.T.P. caused reversion to normal rhythm, and subsequent return to a 
solution without A.T.P. once more brought back fibrillation. Finally, observations 
(Burn and Goodford, 1957) have shown that when fibrillation was established at 37°, 
cooling to 32° C. caused reversion to normal rhythm, and re-warming to 37° again caused 
fibrillation. Thus by lowering potassium concentration or by removing A.T.P. or by 
raising temperature the change from normal rhythm to fibrillation was induced, and the 
reverse procedures restored the normal rhythm. These results indicated not only that 
fibrillation is reversible, as was already known, but that it can be produced and arrested 
alternately by changing the composition of the fluid perfusing the heart without the use of 
electrical stimulation. 

An attempt can be made to interpret these changes in terms of the movement of ions across 
cell membranes, or in terms of the part played by ions. We may first consider the effect of 
reducing potassium. There is normally a much greater concentration of potassium within 
the cardiac muscle cell than there is without, and the potential difference on the two sides of 
the membrane depends on the difference in concentration. When the external potassium 
concentration is reduced to one-quarter, this difference must be greatly exaggerated, so that 
perhaps because of this the insulating properties of the membrane break down, and it 
becomes unstable; thus the condition of fibrillation arises. However we have recently 
observed that this spontaneous fibrillation does not occur when calcium is also reduced to 
one-quarter, so that the spontaneous ventricular fibrillation may be due to a rise in the Ca/K 
rat\) rather than to the fall in potassium. 
| ibrillation can be arrested by adding A.T.P. to the perfusing fluid, and it can then be 

‘tablished without electrical stimulation by withdrawing the A.T.P. The part played 

\.T.P. cannot be related to metabolic processes inside the cell since A.T.P. does not 

trate the interior of the cell. A.T.P. is known to combine with calcium ions, and it is 

ible that in abolishing fibrillation, A.T.P. is combining with calcium ions not within the 
cel! but within the pores of the cell membrane. This idea assumes that fibrillation is caused 
by .n excess of free calcium ions in the membrane and that it stops when this excess is 
ren >ved. 
Tae arrest of fibrillation by cooling from 37° to 32° C. is likely to be due to a lengthening 

e refractory period. It has been observed by Hollander and Webb (1955) that a fall of 
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temperature prolongs the duration of the action potential in the atrium, which means 
it prolongs the period in which the cardiac cells are inexcitable and so terminates the fib 
tion. When the temperature is raised again we have observed that fibrillation reap 
without electrical stimulation. 

These examples illustrate in what terms three conditions may be discussed in v 
fibrillation can be converted to normal rhythm, and normal rhythm back again to fibrill: | 
without intervention of electrical stimulation. 

We may now consider atrial fibrillation produced by applying stimulation at a rate o1 
per min. during the infusion of acetylcholine. Attention has already been drawn t 
evidence that acetylcholine can diminish the duration of the action potential (from bet 
150 and 200 msec. down to periods as short as 10 msec.), that it increases the memb 
conductance and the permeability to potassium. Hoffman and Suckling (1953) also fo. 
that when a stimulus was applied in the presence of acetylcholine fairly early in the rel 
refractory period, it caused not one but a succession of action potentials of very s 
duration, sometimes lasting for 10 min., at rates of 700 to 1,500 per min. This has ive 
confirmed by Dr. M. H. Draper (1956). In our experiments the rate of stimulation 
was 750 per min., so that there was an interval of 80 msec. between stimuli, which m 
well arrive early in the relative refractory period, and so set up such a succession of ac 
potentials. 

The cause of the succession of action potentials has been discussed by Segers (1947) who 
stressed the importance of the supernormal phase of excitability first demonstrated in cardiac 
tissue by Adrian (1920). Segers pointed out that when several contractions follow one 
another sufficiently rapidly, each stimulus arriving during the supernormal phase following 
the preceding contraction, the supernormal phases pile up, the excitability steadily increases 
and the threshold of excitation falls until it disappears. Continuous depolarization and 
repolarization may then occur without a further stimulus. 

Fibrillation persisted in the atria only so long as acetylcholine was infused, and the changes 
produced by acetylcholine were therefore essential for fibrillation. Of these the increased 
permeability to potassium would seem from Holland’s observations to be of importance 
since he found that fibrillation occurred in the isolated atria only when the exchange of 
sodium and potassium ions exceeded 10 mM/kg. wet tissue per 5 min. This value was 
reached when stimulation was applied at rates of 600 per min. or more in the presence of 
5x 10-*g./ml. acetylcholine. The addition of quinidine to the system inhibited both the 
fibrillation and the increase in the ion exchange. 

The short duration of the action potential is clearly important for fibrillation, for if fibres 
in a given area are out of phase, they may stimulate one another so long as the duration of 
the action potential is short and the recovery of excitability is rapid. They may thus main- 
tain the fibrillation. Hoffman and Suckling (1953) have suggested that the normal long 
action potential is maintained by metabolic processes which may delay repolarization, and 
that they are inhibited by acetylcholine. Since adrenaline increases the duration of the action 
potential and can prevent fibrillation due to stimulation in the presence of acetylcholine, 
it may do so by increasing these metabolic processes. 

While it has been seen that ventricular fibrillation can be produced without electrical 
stimulation, most of our observations were made by inducing fibrillation by stimuli at the r:ite 
of 600 per min. upwards. Moe et al. (1941) observed that when they produced fibrillat' 
by the application of a D.C. shock, the onset of fibrillation was preceded by discrete deflections 
at progressively decreasing intervals. The succession of action potentials evoked in ‘he 
atria which have just been discussed seem to be a similar phenomenon. 

The factors which have been shown to modify the proportion of hearts in which persist: ' 
ventricular fibrillation was observed are factors known to modify the duration of the act: ) 
potential. Dinitrophenol, which shortens the action potential in the frog ventricle 
shown by Macfarlane and Meares (1955) causes ventricles to fibrillate when they other 
do not. A fall in temperature which has been shown to lengthen the action poten 
(Hollander and Webb, 1955) causes ventricles to cease fibrillating. 

The action of calcium requires special consideration. As long ago as 1936 Schiitz sta 
that in high-calcium solutions cardiac muscle becomes re-excitable at a relatively early sti : 
of repolarization. This was confirmed by Weidmann (1955). Hoffman and Suckling (19 
found that in papillary muscle when the amount of calcium was high repolarization occur 
at a faster rate, while when the amount of calcium was low the action potential was long 
due to a prolongation of the plateau. We found that high calcium solutions raised 
proportion of hearts which fibrillated on stimulation. 

The observations of Hoffman and Suckling (1956) on the effect of changes in calci 
concentration on excitability in the auricles were of particular interest. They showed t 
when the calcium concentration was lowered, the change in auricular excitability ° 
biphasic; at first the auricular tissue was more excitable, and then, below 0-27 mM/I, it ' 
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less excitable. These changes are very similar to those in the proportion of hearts in which 
the ventricles fibrillated on stimulation (see Fig. 7). In skeletal muscle calcium stabilizes 
the membrane, and when calcium is reduced, spontaneous activity develops in the fibres. 
The increased tendency to fibrillation which is seen when calcium is lowered from 2:2 mM/I. to 
0:27 mM /l. may be the corresponding change in cardiac muscle, occurring because the mem- 
braie becomes more permeable and its diminished resistance gives rise to greater excitability. 
If, however, the calcium is reduced below 0-27 mM/I., the leak of ions through the membrane 
per!.aps becomes so great that many of the fibres are inexcitable, and so there is a decreasing 
tendency to fibrillation. The view that calcium is mainly concerned in stabilizing the mem- 
brane in cardiac muscle does not, however, explain why raising the calcium to 4-4 mM /I. causes 
fibrillation in a much larger percentage of hearts. 

Of the observations so far made the effect of changes in potassium concentration are the 
most difficult to understand. Potassium may cause fibrillation, and also may arrest it. Thus 
Grumbach (1956) has shown that, after an injection of adrenaline, the injection of KCI into 
the fluid perfusing an isolated heart caused fibrillation. A discussion of the opposite effects 
of potassium on arrhythmias whether produced experimentally or occurring clinically is 
given by Scherf and Schott (1953). 

In atrial fibrillation in the heart-lung preparation a slow infusion of KCI into the blood 
sufficient on the average to raise the plasma K* concentration from 5 to 8 mEq./1. arrested 
the fibrillation. Similarly, in ventricular fibrillation when the potassium concentration was 
doubled, fibrillation did not occur in any heart, and, on the other hand, a diminution of 
potassium in the perfusing fluid increased the proportion of hearts fibrillating. Now 
several observers have found that an increase in extracellular potassium concentration 
shortens the duration of the action potential (Yoshida, 1926; Garcia Ramos and Rosenblueth, 
1947, who worked on the dog auricle, and Weidmann, 1956). Weidmann’s observations 
showed that the shortening could be obtained without preceding depolarization. Thus it 
seems that an increase of K* ions externally can hasten repolarization in some way, and if 
the rate of repolarization is indeed concerned with fibrillation we would expect that potassium 
would increase the tendency to fibrillation rather than oppose it. The amounts of potassium 
used by us to arrest atrial fibrillation seem to have been less than the smallest amount used 
by Weidmann, and it may be that the amounts necessary to arrest fibrillation have another 
action. Hodgkin and Keynes (1954) have shown that in Sepia nerve the sodium pump is 
depressed both by dinitrophenol and also by a low external potassium concentration. If 
this is true for heart muscle the effect of low potassium in inducing fibrillation and that of 
higher potassium in preventing it may be related to its effect on the sodium pump. Since 
dinitrophenol increases the tendency to fibrillation it is probable that this is because it 
depresses the sodium pump, and if so the antifibrillatory action of the amounts of potassium 
we used may be explained by an increase in the action of the sodium pump. Fortunately 
this can be tested experimentally. 

The main results of the investigations are in the first place methods for the study of both 
atrial and ventricular fibrillation which are relatively simple to use; in the second place 
observations which indicate that an approach to fibrillation in terms of the movement of 
ions is likely to be very fruitful. On the whole, the attempt to explain fibrillation in terms of 
the factors affecting the action potential has had considerable success; indeed, what failure 
there has been does not suggest that the approach is wrong, but rather that through a study 
of fibrillation more light may be thrown on the ion movements in cardiac tissue when a 
normal rhythm is being maintained. 


SUMMARY 


{itherto no methods have been available for the quantitative study of factors influencing 
>rillation in either the atria or the ventricles of the heart. Three methods are now described. 
‘ ial fibrillation has been produced in the heart-lung preparation of the dog by applying 

f stimulation to the atrium during the slow infusion of acetylcholine. Following this 

ervation fibrillation has been produced in the isolated atria by stimulation in the presence 

icetylcholine. Fibrillation occurs when the exchange of sodium and potassium ions 
hes a certain value per unit of time. 

entricular fibrillation has been studied in the isolated rabbit heart. When electrical 

iulation at a rate of about 600 per min. is applied to the ventricles until they fibrillate, 

continuance of fibrillation after the stimulation has stopped has been shown to depend 
arious factors. Fibrillation is more likely to continue the lower the potassium concentra- 
of the perfusing fluid, and the higher the calcium concentration. The effect of variation 
he calcium concentration is, however, triphasic. Fibrillation is more likely to continue 
1e presence of dinitrophenol, and on the other hand, fibrillation is arrested in the presence 
idenosine triphosphate. Fibrillation is attended by an increased loss of potassium ions 
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from the ventricles. These and other observations represent the early stages of an inves 'ga- 
tion of the factors involved, but they already suggest that fibrillation is closely related t:: the 
rate and extent of exchange of ions across the cell membrane. 


I am indebted to Dr. M. H. Draper and to Dr. E. M. Vaughan Williams for sugges’ :ons 
which they have kindly made. 
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oe [May 24, 1957] 


DISCUSSION ON THE PROBLEMS OF SPINA BIFIDA CYSTICA 


Dr. D. MacCarthy and Dr. Mary Lindsay: 
Spina Bifida as a Pediatric Problem 


When a child presents multiple problems it is best if he can be looked after as a whole by 
a pediatrician who co-ordinates the work of the specialists. Cerebral palsy is an obvious 
example but spina bifida, if the child survives, requires the same sort of care; fortunately 
there are much fewer cases. We would like to emphasize that care of the whole child in spina 
bifida, as in other diseases, includes care of the parents, and even if the infant dies in the~ 
first few weeks the pediatrician has still a responsibility. 

Though we cannot here discuss the causation and pathology of spina bifida, the question 
of its incidence and its heredity does concern us. Reports in the literature show a consider- 
able variation in different parts of the world. Record and McKeown (1949) showed a 
falling incidence in Birmingham in 158,000 births in the course of seven years. It was 
3:35 per 1,000 in 1940 and 1-63 per 1,000 in 1947, the average being 2°45 per 1,000. 
McMahon eft al. (1953) record 2:53 per 1,000 in Rhode Island and Harris and Steinberg 
(1954) 2-4 per 1,000 in Rochester, Minnesota. The highest published figure of the incidence 
of spina bifida in England after Birmingham 1940 is that of Malpas (1937) in Liverpool 
who, in 13,964 births, found an incidence of 2-8 per 1,000, i.e. approximately 1 in 350 births. 
A still higher figure is recorded by Coffey and Jessop (1955) in Dublin, who in 12,552 births 
found an incidence of spina bifida of 4-2 per 1,000, i.e. approximately 1 in 240. Professor 
L. S. Penrose (1957) thinks that a geographical distribution of high or low incidence is 
probably definable in Europe. 

Inquiry into the incidence of spina bifida in Buckinghamshire shows a figure comparable 
to Liverpool, one of the highest recorded in England. This part of England may even be 
one of these areas of high incidence suggested by Professor Penrose. In the course of 

| this inquiry we have learnt many facts about the fate of these infants and the sufferings of 
. A., and their families. Taking all births in our two hospital maternity units (including unbooked 
cases) and three general practitioner maternity units in the course of six years, there were 
11,300 births and 32 cases of spina bifida, an incidence of 2-8 per 1,000. The incidence 


ae ae among hospital births is about 30% higher than in the general population if unbooked 
cases are included, as cases of spina bifida and anencephaly tend to go with complications 
38-42 of pregnancy and labour which lead to admission as emergencies (Penrose, 1957). 11 of 


our series were still-births and 21 live births. This means that a pediatrician who sees 
1,000 newborn infants a year will see between 2 and 3 live-born cases a year in maternity 
homes or hospitals. In addition, cases born at home will be brought to his notice and may 
double this number. Many pediatricians see 2,000 or 3,000 newborn infants a year and 
with cases born at home will be confronted with spina bifida problems twelve times a year. 
The fate of our 21 live births can be briefly told. 11 died in hospital under twenty-eight 
day:. 6 died elsewhere between the ages of two months and two years, leaving disturbing 
memories in their families. They all developed hydrocephaly and parents who could not 
kee» them at home were relieved of the burden (by various expedients) either temporarily 
in cur hospital beds or permanently elsewhere. The remaining 4 are still alive. A boy, 
age | 44, is intelligent, walks and has sphincter paralysis. A girl, aged 6, is intelligent, 
wa! .s, or rather waddles, and has sphincter paralysis. A girl, aged 2, is intelligent, walks 
on ne strong leg and one weak leg, has a very deformed back, but tight sphincters. A boy 
of ‘ months is intelligent, has a sacral skin-covered tumour with slight neurological involve- 
me: t of the lower limbs. We have also, from another county, a 4-year-old girl with a 
ski: -covered myelomeningocele, intelligent, and complete paraplegia at D.12, incontinent, 
anc rejected by her family from birth. She has spent all her life in a hospital and is soon 
goi g to a Barnardo home. 
| iis group of cases is fairly representative of the conditions to be found in survivors 
wh: amount to 20% of the total. The first three had their myelomeningocele removed as 
orn infants. If a policy of masterly inactivity had been adopted they might have 
oped meningitis and died, but more probably they would have survived as they did 
t develop any severe degree of hydrocephaly. 
£ lvage of apparently hopeless cases is now attempted in many fields with some worth- 
‘ results. But when a child with myelomeningocele is born it is very difficult for the 
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parents to grasp fully what the child is in for and what they themselves are in for if it sur\ ves, 
The reaction of fathers very often is mentally to “write off” this child. Often the very ‘irst 
question he puts is, ‘Will the next child be all right?’ But mothers who, one :1ust 
remember, have known their child internally for several months feel different and instinct vely 
wish for its survival, though occasionally they have a revulsion against it. When the pa: ents 
do not feel alike about the child there is a danger to their relationship and we have seer this 
become serious when, as time goes on, a child becomes hydrocephalic. We have |cirnt 
from close follow-up of the children surviving for a few wretched years that mothers s:iffer 
far more over the hydrocephaly than over the raw area on the back. One cannot form: late 
any rules for the management of these bad cases. To adopt a policy of taking charge of 
the baby completely and removing it from the sight of parents to hospital, where they 
thrive, or to linger in quiet corners elsewhere till the end comes, would be utterly wrong for 
certain parents, who demand out of human feelings, or a moral or religious attitude, that 
the utmost be done to save their child. 

The occurrence of other affected children in a family is familiar to everyone. We have 
met this three times in our small series. To generalize on the findings with regard to 
heredity of the grosser nervous system defects Penrose (1946) has shown that advanced 
maternal age gives an increased incidence. Polman (1951) in 105 cases of anencephaly 
found an incidence of 6°5% of gross nervous system abnormalities in sibs. Penrose (!957) 
from 2 similar study rates the likelihood of a second affected child at about | in 20 and of 
a third affected child 1 in 4. Malpas (1937) found in 39 fraternities containing a spina 
bifida, a still-birth and neonatal death-rate of 29%. Parents have a right to know these 
gloomy facts if they ask for them, and if they do not ask it is a matter for our private 
conscience whether we tell them or not. They often fear another abnormal child and wish 
to make the best life they can for the afflicted child. 

If we are asked to salvage one of these severe cases, we and the parents ought to know 
about the failures as well as the successes and we should remember that even with arrested 
hydrocephaly individuals have a shallow cortex and may in character be shallow also. 
We doubt whether this Discussion will convert our pessimism about spina bifida cystica 
into optimism. We think it will be disquieting if it does. 
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Mr. G. H. Macnab: 

I shall confine my remarks to my own observations in a series of 200 cases. 

Pure meningoceles, in comparison with myelomeningoceles, occur in about a ratio of 
1 in 5. Cervical meningocele must be distinguished from the occipital encephalocele, the 
latter often having a narrow neck in relation to a small defect in the occipital bone, the 
sac hanging down over the cervical spine. The occipital encephalocele always contains 
neural tissue in its neck and the fourth ventricle may be dragged out into the sac. On the 
other hand, the cervical meningocele has a narrow neck and contains no neural conte 
Ventriculography may show some dilatation of the ventricular system, but removal of ‘+! 
sac does not give rise to post-operative hydrocephalus. I operate on patients wit 
meningocele when four to six months old, after ventriculography. Pure meningoceles « 
always covered by skin, even though it may be thinned out, but sacs present in the sac: 
region and covered by skin often prove to be myelomeningoceles. This is due to the !:c 
that many branches of the cauda equina have passed out through their interverteb*: 
foramina above the spinal defect so that the neural content of the sac is small. Pure case 
of meningocele never produce clinical evidence of paralysis, but cases of sacral myelomen ' 
gocele covered by skin may show no evidence of paralysis in the lower limbs, as the ne 
supply is intact, but at a later date control over micturition and defecation is shown to 
defective. The pure meningocele always has a narrow neck to its sac and in a few ca ¢ 
we have evidence of a shutting-off of the neck by fibrosis, but on the other hand, on clin: < 
examination the narrow neck may be masked by the presence of a deposit of lipomat: 
tissue. It follows that the diagnosis of a pure meningocele is made at operation, so I alv 
warn the parents that my operation is exploratory in character. No guarantee of cure « 
be offered until the findings show a sac with a narrow neck containing cerebrospinal fi 
and not more than three to four fibrils which always prove to be fibrous and not neural 

My definition of the myelomeningocele is a sac lined by the membranes surrounding 
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spinal cord which contains cerebrospinal fluid. Into the sac pass the spinal cord or nerves 
of the cauda equina. These nerves pass to the fundus of the sac wall and form part of its 
wall, true epithelium is absent and ulceration is seen at birth. Within a few days granulation 
tissue begins to form and healing takes place by fibroblastic reaction in four to eight weeks, 
leaving a scarred area in the fundus of the sac. The initial appearance of ulceration suggests 
infection and often a poor prognosis is given but only 18% have developed meningitis in 
my series. The sac is often loculated due to sheets of arachnoid fusing together, so that 
the cerebrospinal fluid in the spinal canal is shut off from the content of the sac and thus 
inflammatory reaction remains localized. The greater the loculation in the sac the greater 
is the neural content. 

In 50% of cases that have come to post-mortem there have been pathological changes in 
the spinal cord proximal to the sac, mainly in the form of hydromyelia, and Dr. A. H. Cameron 
has shown that myelinization of the tracts has been retarded. These pathological changes 
in the cord account for the curious distribution of the paralysis in the lower limbs, e.g. a 
flaccid limb with movements present in toes, or a return of a degree of motor power to a 
limb that appeared completely flaccid at birth. The clinical appearance of the sac with its 
poorly-formed skin covering suggests the diagnosis of a myelomeningocele and the presence 
of paralysis confirms it, but 21°% of my cases show a membranous covering with no paralysis 
and those in the sacral region show a skin covering with no paralysis in the lower limbs, 
though the bladder is usually involved. 

Myelomeningoceles without clinical evidence of paralysis form a small but important 
group for they can be de-capped and the neural content replaced into the spinal canal and 
fascial flaps brought over the spinal defect. The timing of this operation is dependent on 
the fact that 47° of my cases of myelomeningocele developed progressive hydrocephalus 
within the first eight months of life due to the presence of an Arnold-Chiari malformation. 
The onset of hydrocephalus may be slow, or even arrest in a few cases, so the de-capping 
operation for myelomeningocele is not carried out under eight months. An Arnold-Chiari 
malformation varies in size but does not act as a plug to the foramen magnum and cervical 
canal. In these cases there is usually a communication of cerebrospinal fluid between 
ventricle and spinal canal. The cause of slow development of hydrocephalus appears to be 
venous congestion over the deformity, setting up arachnoiditis and blocking of the sub- 
arachnoid space. 

Fate of the Child with a Myelomeningocele—the Early Case 

Hydrocephalus.—46 cases showed evidence of hydrocephalus at birth, and 23 cases showed 
onset of hydrocephalus between the second and eighth month of life. Ten cases were kept 
under observation for one year before I could satisfy myself that progressive hydrocephalus 
was not present. Rapid progressive hydrocephalus with raised ventricular pressure over 
250 mm. occurring in the first three months will lead to death within one year. Slow onset 
with low pressure may arrest. If ventricular and spinal dye absorption is high, there is a 
communicating hydrocephalus with a proportionate degree of absorptive surface. I carry 
out a subdural dye absorption study and if the result is over 50°% I connect the ventricle 
with the subdural space by the use of a plastic disc. 

Meningitis.—The clinical state of so-called ulceration seen in the first week of life would 
suggest that meningitis was inevitable in all cases. An analysis of 150 cases showed 23 
with large thin membranous ulcerated sacs that did not develop meningitis during their life. 
28 with ulceration developed meningitis during conservative treatment, and 15 with severe 
ulceration developed dense fibrosis without meningitis so that healing of the sac took 
place without operation. The remaining cases had a mild degree of ulceration that healed 
in a period of four to eight weeks. If I see a thin membranous ulcerated sac I cover it 
with skin flaps if the size of the spinal defect permits. 

Lvaking of the sac.—53 cases out of the 150 developed a leakage of cerebrospinal fluid 
within the first six months, and 30 cases survived. The high survival rate from rupture of 
the .ac is largely due to loculation of the sac shutting it off from full communication with 
the spinal canal. 

Fate of the Child with a Myelomeningocele—the late Case 
neontinence of urine-—This type of paralysis is such that the urine dribbles away 
nuously, so back-pressure does not occur. Acquired hydronephrosis is a late develop- 
n., and urinary infection is usually low-grade as there is no stagnation, and can be kept 
r control with the use of sulphonamides or antibiotics for many years. Trophic ulcera- 
around the vulva in the female with secondary infection is a severe complication, 
n my cases I have had to resort to diversion of the urinary stream by uretero-ileal 
omosis. Where motor paralysis in lower limbs is slight or non-existent the psychological 

t lem of the wet, smelly child at normal school arises about the age of 8 years. If, after 
rst year of life, you can cause dribbling of urine by pressure on the bladder, no form 
nservative treatment will give satisfactory control in iater life. 
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Incontinence of feces.—It is interesting to note how these children can gain a me 
of control with poor sphincter tone. They form a plug of feces which blocks the anal « 
The child soon finds the correct diet and fluid intake to produce a mild constipating « 

In such a case ureters cannot be transplanted into the colon to control incontinence of | 
In severe cases I carry out colostomy in the adolescent. 

Trophic ulceration occurs around the vulva and anal canal in association with incontin ‘ce, 
A period of in-patient treatment will often clear up the anal ulcers, but where ur. iary 
incontinence is severe the stream has to be diverted. Trophic ulceration on the do sum 
of the foot or toes, due to pressure by shoes, may respond to conservative measures. and 
sympathectomy is of great value if the response is poor, but where ulceration occurs na 
‘veight-bearing surface like the heel it usually ends in amputation. In such cases the rv stor 
paralysis is usually slight and sensory loss confined below the level of the knee-joint so ‘hat 
amputation can be carried out. 

Motor paralysis.—Most infants retain some power in the quadriceps, so that contrac! :ons 
suggest to the mother that the whole leg moves. A fair proportion of those children who 
survive beyond the age of two years have sufficient tone to stabilize the knee-joint, so that 
boots and calipers may give them locomotion. These children have never walked and ‘heir 
chief difficulty is learning to walk is flexion contractures at the hip-joints set up by pain 
on attempted movement. De-capping of the myelomeningocele, covering of spinal defect 
with fascia, and closure of wound with healthy skin relieves pain on movement and aliows 
the hip-joints to be extended. Attempted walking is greatly assisted at this stage by the 
supply of stiff leather boots with uppers to mid-calf, and without toe-caps. These boots 
keep the feet at right-angles to the tibiz where the paralysis is greatest and give a firm base 
for weight-bearing. 

SUMMARY.—Pure meningoceles only form a small percentage of cases of spina bifida cystica. 
Their removal results in a normal child. There is also a small group of myelomeningoceles 
without clinical evidence of paralysis that can be restored to normality by de-capping. Early 
onset of hydrocephalus will lead to a rapid death and 47% of cases of myelomeningocele 
are associated with hydrocephalus. The complications of meningitis and leakage of cerebro- 
spinal fluid from myelomeningoceles account for 26°% of deaths. In the late cases, incontin- 
ence of feces is more easily controlled than that of urine. Trophic ulceration in relation 
to a toe will usually heal with rest or rest and sympathectomy. Trophic ulceration on a 
weight-bearing surface usually leads to amputation. If motor paralysis is confined to 
below the level of the knee-joint walking with the aid of instruments will usually be possible 
provided that the myelomeningocele has been de-capped allowing extension of the hip-joints. 


Mr. D. F. Ellison Nash: 
The Management of Faecal and Urinary Incontinence and the Associated Hazards 

There are two distinct, but nevertheless, related clinical problems. The first is that of 
the neglected case which requires full investigation, assessment and probably a good deal 
of salvage work before one can set about an effective rehabilitation programme. The second 
is that of the management of the sphincter deficiency from birth, and the prevention of 
retention damage. 

The first group has really been the basis of my personal experience. Most children h 
come between the ages of 5 and 10 years without previous urological investigation. 
considerable number already had advanced renal disease. In addition, many of the chil 
had gross orthopedic deformities, penetrating ulcers, a severe educational deficit an: 
background of dismay and depression. Our urological programme has always had t 
fitted into the general plan of management of the other complications. 

Considerable variation in sphincter and viscus involvement, both on the motor 
sensory side, is produced by growth of the child, by change of posture, by increased acti 
and by the development of the prostate and uterus at puberty. 

Whichever group we are considering—the neglected late case, or the neonate—1 
necessary to see clearly our ultimate goal. It is not only survival, but a full educat 
leading to employment and a satisfactory social life. Though in many cases we cat 
hold out hope that there will be a normal adult life, one knows both men and women \ 
have so overcome their total disability,even with amputation, that they can go swimm 
or enjoy an adequate game of squash, in spite of unreliable sphincters. 

Bowel control.—Even in those who seem to have a fairly good anal sphincter mechan 
there is a variable lack of rectal sensation. This leads to constipation and to the developn 
of a megacolon which requires rehabilitation by regular enemas, neostigmine and train 

Those children who have a patulous anus, similarly lack sensation. There is there 
no spontaneous evacuation of the rectum. The initial task is to remove the inspissated fa ¢ 
by various means—manual evacuation, judicious enemas using bile, or manoxy] as a solv: 't. 
Subsequently the general principles of management are those of a colostomy. 
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Soine children can be trained to regular evacuation by the use of a glycerin suppository 
if the anus is tight enough to keep the suppository in position. A warning must be given 
abou! manual evacuation and enemas since it is possible to injure the insensitive rectum 
and »roduce a pelvic abscess, or peritonitis. Fecal incontinence is not inevitable, and 
train.ag leads to the stage when there is nothing more than a slight stain on the underclothes 
at the end of a strenuous day. 

Micturition—The management of micturition is concerned with two things; retention, 
with pressure damage on the kidneys and infection, and urinary incontinence. The normal, 
automatic bladder of the baby prevents our assessing whether the bladder is distended, or 
whether there is residual urine. You must know—‘‘is the urine leaking out ail the time?” 
or “does it come in squirts with dry intervals of even a minute?’’ If there is no residual and 
the urine is clear, excretion pyelography can be postponed until nine months or a year. 
If the bladder is distended or if there is residual urine, then full urological and instrumental 
investigation is imperative. If the bladder is being emptied continuously or intermittently 
the infant should be “‘pot” trained at set times with increasing intervals to educate what 
may remain of the neuro-muscular mechanism. 

After an adequate period of observation and full urological investigation, the cases may 
be separated into one of three main groups. It must, however, be emphasized that the 
intellectual and physical capacity is of paramount importance in planning the treatment. 
(Table I). 


TABLE I.—URINARY INCONTINENCE: CLINICAL CLASSIFICATION 

Group |. Complete incontinence without residual urine. 
Group 2. Continuous or intermittent incontinence with residual urine. 

(a) without sacculation or upper tract dilatation. 

(6) with sacculation and/or upper tract dilatation. 
Group 3. Retention with overflow incontinence. 

(a) without back pressure structural change. 

(b) with back pressure structural change. 


Group |: A continuous leak, or an automatic bladder with no appreciable residual urine. 
This is the state of affairs found in the normal newborn baby. Many spina bifida babies 
have this relatively normal bladder behaviour when born, and only develop complications 
as the months pass, possibly from superadded infection. The treatment of this group is 
the control of infection, if it arises, and careful observation for deterioration. 

Group 2: Incontinence with residual urine. The obstruction must be relieved. In the 
boy this is done by transurethral bladder-neck resection, and this may be adequate to allow 
normal control to develop. A moderate amount of sacculation in the urinary tract does 
not seem to matter once the obstruction has been relieved. If diverticulum formation is 
severe, or if the ureters have become grossly dilated and rigid, the relief of the obstruction 
must be really radical and undoubtedly in some of these patients the immediate diversion 
of the urine from the bladder to an isolated ileal loop is preferable. A number of patients 
with only a moderate amount of residual urine may overcome their disability by regular 
manual expression of the bladder, but if they are able to express the bladder satisfactorily, 
it is likely that they have stress incontinence when the bladder is only moderately full. If 

tion persists in the presence of residual urine a diversion operation is necessary. 

oup 3: This represents the really dangerous group—those with retention-overflow, 

n all probability, irreversible pyelonephritis. 

is broad basis serves as a guide in planning treatment, details of which have already 

published (Nash, 1956a, b, 1957). 

st, there is time training. In this the mother needs to find out how long the child can 

ithout leaking, and she then trains the child to micturate by straining at set times. 
Wit» an intelligent mother and a co-operative child complete control may be obtained 
and strict time training forms an essential part of management even in those who have had 
vari ‘us Operations. 

Te second aid is manual expression and this is necessary if there is resistance at the 
blac Jer-neck due to alteration of angle, or simple muscle inco-ordination. 

' manual expression is not possible retention is relieved by resection of the bladder-neck. 
Thi. is a difficult procedure performed with a miniature resectoscope. All those patients 
whe have a residual urine of more than 60 ml. after manual expression require resection to 
allo » manual expression to be effective. In boys, overdoing the resection produces con- 
tinu »us incontinence necessitating the use of a urinal and if the resection is insufficient the 
obs: -uction recurs as the prostate grows. In girls, resection frequently leads to a vesico- 
vag ial fistula. 

_ lL ethral plication was originally devised for the treatment of post-prostatectomy incont- 
iner ce. It consists of the insertion of supporting and partially compressing mattress 
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sutures of silk or nylon between the ischiocavernosus muscles in the perineum. The 
bulbocavernosus muscle is frequently atrophic and sometimes completely absent. The <ases 
particularly suitable are those boys who have some degree of control. It is an oper :tion 
with very little risk and tremendous dividends; in my hands it has failed several t mes, 
but in five out of twelve it was completely successful. It can be used after bladder- ieck 
resection to restore control in certain cases. 

Pudendal neurectomy.—I have very little experience of it. I have used it once to r luce 
very severe priapism which was preventing manual expression and use of a urinal. 

Urinals.—No effective urinal has been devised for the girl, and an indwelling catieter 
is thoroughly undesirable. For boys with no appreciable residual urine, modern plastic 
lightweight urinals are worth a trial, but in many cases something more is needed. One 
of the main difficulties is that wearing a urinal night and day leads to a cauliflower-like penis, 
risk of meatal stenosis and urethral fistula. 

Ileo-cutaneous ureterostomy.—The complete diversion of urine from the bladder by means 
of an isolated ileal loop—i.e. an ileo-cutaneous ureterostomy—is an operation which: has 
come to stay. It is a major operation which carries a little risk, but a major reward. It is 
an irreversible procedure to be undertaken only when it is clear that the degree of incontinence 
or damage to the urinary tract is such that the patient will be unable to enjoy a full education, 
profitable employment or a moderately happy social life (Table II). 


TABLE II.—ILEO-CUTANEOUS URETEROSTOMY 
Conversions from suprapubic ew (renal failure) 
For vesico-vaginal fistula ee me 
For infection and incontinence 





Male—2. 

Female—10. 

Operative deaths—nil. 

Subsequent deaths—2 (1 renal: 1 unconnected). 

Selected cases awaiting operation—4. 

Operation indicated in 16 cases out of 78 observed =20-5%. 


The dramatic change in the general health of those children who have been submitted 
to this radical operation has been almost unbelievable. 

In boys, bladder-neck resection, and wearing a penile urinal is appropriate treatment 
for the majority; those who exhibit back-pressure would probably do better with a diversion 
operation. In girls, bladder-neck resection should be tried when training and manual 
expression have failed, but it seems likely that an ileo-cutaneous ureterostomy is the ultimate 
treatment of choice. 

There is no place in my opinion for suprapubic cystostomy, penile clamps or sling 
operations. 

If we take a long-term view we are now in a position to say that urinary or fecal incontinence 
must not be accepted as a barrier to the child’s intellectual, occupational and social progress; 
we might fairly speak of spina bifida “‘sicca’’. 

References.—Nasn, D. F. E. (1956a) Brit. med. J., ii, 1333; (19566) Brit. J. Urol., 28, 387; 
(1957) Ann. R. Coll. Surg. Engl., 20. 349. 


Dr. L. Guttmann [Summary]: 


The remarkable results achieved in recent years, in the treatment and rehabilitation of 
traumatic paraplegics, have had their effect on our approach to the management of other 
forms of spinal paraplegia. No longer is it a question of whether the majority of spinal 
paraplegics can be returned to useful life but how soon. 

In this paper, something is said about the plight of patients with spina bifida who ‘ave 
survived for many years, and complications are discussed which could have been av. ided 
with adequate management from the beginning. It is impossible to cover here the \ hole 
ground of this complex problem, and only a few of the pertinent points are menti: ned, 
which have emerged from observation on 40 patients with spina bifida, studied at the Nat onal 
Spinal Injuries Centre, Stoke Mandeville. 

Over 50% of the total material reached adolescence, the eldest patient being 41 year: old. 
In most of the patients, the symptoms of paralysis were discovered either immediately fo ‘ow- 
ing birth or shortly afterwards. In only a few cases did the symptoms develop later and 
one man with retained myelomeningocele developed a transverse spinal syndrome a_ the 
age of 22—below T.11 on the right and L.1 on the left—shortly after his ““Dodgem car 
bumped into another car at a fair and he was hit at the site of the myelomeningoce! 
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Skeletal Abnormalities Due to Mal-development and Muscular Contractures 

In analysing the skeletal abnormalities found in these patients, one has to distinguish 
between those due to mal-development of the spine and other parts of the skeletal system 
and ‘hose which develop later, as a result of inadequate management of the patient. Neglect 
of either may have serious consequences for the later activities and health of the patient. 
Special attention is drawn to the equinovarus deformity of the feet. If overlooked or 
neglected in the early stages following birth, this deformity may take grotesque forms and 
contractures result, which make standing and walking impossible, although the neurological 
lesion may be only that of a distal cauda equina lesion—say below L.4—where the quadriceps 
and gluteus maximus are intact. This deformity of the feet is frequently combined with a 
postural deformity of the pelvis and lumbar spine, due to prolonged positioning of the 
pelvis in hip flexion. This leads to contracture of the iliopsoas and quadratus lumborum, 
especially in lesions below L.1, where these muscles are more or léss “intact, while their 
antagonists are paralyzed. The result of the contractures of these muscles is a hyper-lordosis 
with backwards distortion of the pelvis. The following case is a good example: 

Case I1—Girl, aged 17. Spina bifida, partial paralysis both legs, talipes equinovarus; several 
unsuccessful operations to correct deformity. Never able to stand though quadriceps and glutei 
good both legs. Gradually developed hyper-lordosis and backwards distortion of pelvis through 
constant sitting in bed or chairs (see Fig. 1). 

On admission —Complete cauda equina syndrome below L.4. Having regard to the uselessness 
of the feet, on the one hand, and the good quadriceps and gluteus maximus function on the other, 
I felt that below-knee amputation and the provision of artificial legs might enable this girl to stand 
and walk. Amputation carried out (Mr. Geoffrey Platt). 

Iliopsoas contractures and spine and pelvis deformities gradually overcome by hanging in harness 
(Fig. 1). Aged 18, patient able to walk with elbow crutches. Subsequently, with bladder training, 
correlating intake of fluid with regular voiding, she became absolutely dry. 

Readmission follow-up: walking on elbow crutches improved, health very good, urine sterile, 
regular function of both bladder and bowels, now employed in a factory. 








C.—24.11.54. D.—16.8.55. 


Fic. 1. 


B.—24.11.54. 


Skeletal Deformities Due to Pressure Sores 

Another skeletal deformity, as a result of inadequate management, which may cause 
mos! serious consequences, is Osteomyelitis, as a result of neglected pressure sores. This 
con'plication develops particularly over the trochanteric and ischial areas but may also 
dev. op over the ankles and sole of the feet. The infection may penetrate into the deeper 
tis es and involve, if not checked, the ischial ramus, spreading into the hip-joint, which 
eve ‘tually completely disintegrates (Guttmann, 1954, 1955). 

S ich serious complications can definitely be avoided, if proper precautions are taken from 
the »eginning. The most important of these is prevention of pressure, at all costs—in partic- 
ular by not allowing the patient to sit, once a sore has developed, until it is soundly healed. 
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_ However, the best cure for pressure sores in spina bifida, as in other forms of parap 
is prevention, and both the patient and his attendants have to be well instructed abo: 
mechanism of formation of sores and the factors promoting them (Guttmann, 1956). 


Bladder Paralysis 

The value of detailed examination by cystometrogram, cystogram and intrav 
pyelogram cannot be overstressed in these patients. These investigations are inva! 
for the differential diagnosis between the abnormalities of the urinary system, caus« 
neurological lesion and infection, on the one hand, and congenital abnormalities « 
renal system, associated with spina bifida, on the other. In this connexion, attention 
be drawn to the fact that vesical incontinence, which is one of the most predominant cl: i 
symptoms in these patients, may not always be due to paralysis of internal and exte: 
sphincters but to overflow, as occurs in paraplegics from other causes. Training the patie 
by correlating his fluid intake and output by going to the toilet at regular intervals, whi 
are gradually increased, can be very successful indeed (see Case I). It is true that 
training is particularly difficult in children with low intelligence or lack of concentra 
but, with great patience on the part of the attendants in hospital, institution or at ho 
encouraging results can be achieved. 

Various methods of artificial drainage have been introduced to combat retention « 
incontinence. Of all the methods used, the most unsatisfactory is the perineal urethrostomy. 
The disastrous effects resulting from this method are best illustrated in the following case: 

Case II.—Patient, now 23, with an incomplete cauda equina syndrome below L.2, following a 
spina bifida and myelomeningocele, suffering from urinary incontinence, had a perineal urethros' omy 
done at the age of 17. He very soon developed a sore in the perineal area, which never healed and 
gradually worsened. He was admitted in a most pitiful condition and, in addition to profound 
contractures in hips and knees and deformities of feet, he had a large pressure sore, involving the 
whole perineal area (Fig. 2) and penetrating into the urethra. He was highly septic, with a hemog!obin 
of 62%. However, we succeeded in obtaining healing of the sore and fistula. Following circumcision, 
the frontal part of the urethra was gradually dilated and a catheter passed. Eventually, the urethral 
fistula was closed by plastic operation and the patient trained in self-catheterization. Fig. 2 also 
shows the later stages of this patient’s successful rehabilitation. 


Fic. 2. 


In many spina bifida patients with incontinence, the wearing of a rubber urinal is neces: «ry, 
to make them socially acceptable. The patient must be thoroughly instructed in the pi pert 
wearing of rubber urinals and informed of the risks involved:in producing pressure ver 
the posterior surface of the penis. 
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Care of the Bowels 
mtinence of the bowels in spina bifida patients is easier to combat than urinary 
incor inence. Rectal incontinence may be due to overflow from overloading of the colon, 
as th. result of chronic constipation. The aim is to develop, in these patients, as is done in 
other paraplegics, a habit of regular emptying of the bowels, which eventually makes them 
socia ly acceptable. Colostomy should be reserved for very selected cases only. 

Finally, the importance of systematic education, training, regular work, and employment 
must be emphasized for the social integration of spina bifida patients. The defeatist attitude 
of the past, on the part of the medical profession, as well as the public as a whole, is unjustified 
in many of these patients, and a more optimistic and dynamic approach towards these 
unfortunate people is imperative. It has been proved that many of them can eventually 
master their disability and be gainfully employed, in one way or another, and several of 
the patients of this Centre are now employed in full-time factory work. 


REFERENCES 
GUTMANN, L. (1954) In: Surgery. Edited by Sir Zachary Cope. (History of the Second World 
War, United Kingdom Medical Series.) H.M.S.O., London; p. 422. 
(1955) Brit. J. plast. Surg., 8, 196. 
(1956) Practitioner, 176, 157. 


Dr. K. M. Laurence: 

Hydrocephalus developing in cases of cystic spina bifida can satisfactorily be accounted 
for by co-existent intracranial malformations or the occurrence of ascending infection. 
Early surgery may prevent the latter, and a brief survey of 183 unselected cases at the 
Hospital for Sick Children, Great Ormond Street, suggests in fact a much lower incidence 
of hydrocephalus in operated cases (40°) than in those treated conservatively (75%). 
The operation of choice would appear to be deflation of the sac and covering by skin flaps 
rather than radical excision, as this avoids the risk of damage to the spinal cord. 


Mr. A. N. Guthkelch: 

The essentials of the management of a case of spina bifida cystica in infancy are to 
preserve the maximum of neurological function and, if possible, to diminish the risk of 
hydrocephalus. It is important to enquire whether the timing of the operation upon a case 
of myelomeningocele can affect either of these. 

As to the eventual degree of neurological deficit one might have thought that operation 
in the neonatal period would prevent any tendency to infection in the exposed cord, and 
therefore to ascending myelitis with a consequent further loss of neurones, but the results 
in a personal series of cases have not really fulfilled expectation. As to hydrocephalus, since 
local infection of the sac sometimes leads to a more generalized involvement of the meninges, 
and since bacterial meningitis is one of the commonest causes of infantile hydrocephalus, 
one might suppose that early closure of a myelomeningocele would be helpful in preventing 
this. Of course, however early one operates the area granulosa is always contaminated, 
and from time to time a flare-up of infection (and therefore increased intracranial pressure) 
in the post-operative period must be anticipated—this may have been the origin of the 
belie!. now generally abandoned, that removal of the sac in itself precipitates hydrocephalus. 
But | have the impression from a group of recent cases too small to be statistically 
gni! cant that operation in the neonatal period decreases the risk rather than the reverse. 

Jone the less the state of any child with both paraplegia and progressive hydrocephalus 
is SO »itiable that everyone will sympathize with the instinct to postpone repair of the spina 
bifid: until is is fairly clear that the head is not enlarging unduly, and it is certain that no 
partic ular timing of the operative procedures is applicable to all cases. Each must be judged 
a a separate problem. 

Fi: ally, we should not forget the possible risks of oferation. In a series of over 300 cases 
| ha, - found the direct operative mortality negligible. In 3 cases the child’s neurological 
defic’ was significantly increased by operation, doubtless because in a chronically infected 
case e identification and preservation of all functioning neural tissue may be very difficult, 
but ie deterioration was never catastrophic. We might reasonably conclude that the 
bene: ‘s of operation outweigh the risks. 


Mr. «:. H. Macnab (in reply to Mr. Guthkelch): . 

Th venous congestion over the Arnold-Chiari malformation setting up a closure of the 
suba: chnoid space is only one form of cause of the development of hydrocephalus where 
amy omeningocele is present. I put it forward as an explanation of the slow development 
of hy trocephalus, the ventricular pressure usually being low, as there is not a congenital 
intra entricular block. With regard to the question of early closure of the defect set up 
bya »yelomeningocele to prevent the onset of meningitis or leaking of the sac, I find it is 
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only in a small proportion of cases that the skin coverage is adequate, and unless you 
close the defect in the spine with fascia there is no guarantee that you will avoid leaiage 
of cerebrospinal fluid. As 47% of cases of myelomeningocele develop hydrocephalus 
within the first eight months of life I do not carry out the early operation unless the c-fect 
is a small one and the covering is so thin that leakage and meningitis are imminent. 

With regard to the question of active treatment or no treatment, the point I would s ress 
is that these children should not be abandoned by the medical practitioner. It is my exper ence 
that when the child is born with the defect the parents often wish it to be removed b) the 
State, but later on they come to enjoy the presence of the child and gain solace by the 
devoted care they can give to the infant. During this period they must always have the 
backing of the medical practitioner and specialists so that a little hope for the future can 
be given to them. The ideal is to encourage the parents to look after the infant and only 
admit to hospital or institution when the child gets beyond the management of home nursing, - 
or where a definite programme of active specialised treatment is to be carried out. 


Dr. Hugh Jolly (summing up): 

Those who have taken part in this Discussion have shown that they all feel the same 
uncertainty as to the correct treatment for children with spina bifida and have raised the 
question when, if ever, they should withhold treatment. Dr. MacCarthy’s figures 
illustrate the frequency of the condition which is indeed a challenge to all of us and 
can only be tackled by team work. They were obviously depressed by the problem and 
this depression, which must be common to most paediatricians, was in contrast to the 
enthusiasm of the surgeons who are tackling the problem. Admittedly, many of the infants 
we see die before reaching the surgeons and we have had to cope with the emotional problems 
surrounding their life. At the same time it is obvious that we must be influenced by the 
fact that the surgeons feel they can do much to help these children. 

Dr. MacCarthy emphasized the rift which could so easily develop between the father 
who was prepared to “write off” the child and the mother, who, with her normal maternal 
instincts, could never bring herself to think in this way. Mr. Macnab’s figures drew attention 
to the much greater frequency of the meningomyelocele as compared with the meningocele 
and I am sure that we have all been guilty of diagnosing a meningomyelocele as a meningo- 
cele. His statement that the meningocele is always covered by intact skin is a useful 
diagnostic aid. 

Turning to the correct time for operative treatment, it was agreed that the meningocele 
should be tackled between four to six weeks of age but there was a difference of opinion 
with regard to the meningomyelocele. In general, Mr. Macnab would leave this unti! the 
age of 8 months in order to avoid those who were going to develop hydrocephalus. Mr. 
Guthkelch felt that earlier operation in cases without gross neurological defect had the 
advantage of preventing recurrent infection of the sac, even though a flare-up of infection 
in the post-operative period might precipitate a hydrocephalic episode. It was agreed that 
the development of hydrocephalus was unrelated to surgery and occurred in about 50°, of 
cases, except in so far as Dr. Laurence’s figures suggested that removal of the sac diminished 
the risk of recurrent infection. The important question as to whether surgery might increase 
the degree of paralysis of the legs and sphincters was answered by Mr. Guthkelch who 
showed that such a risk did exist and had occurred in three of his cases. He believed that 
one should not be influenced against surgery because of it. The frequency of meningitis 
as a complication was only 18% in Mr. Macnab’s large series. 

Mr. Nash showed that many of these children could be helped by time training and 
manual expression and if these methods failed it was essential to determine whether resi«jual 
urine was present. If this was the case the help of a urologist was essential. His term 
“spina bifida sicca’’ as the natural outcome of surgery should encourage us all to do our 
utmost for those who survive but have urinary incontinence. 

Dr. Guttmann showed how much could be achieved by modern methods of rehabilita‘ion 
and his photographs were most impressive. His figures showing the frequency with w 
— patients could be employed emphasize that we should not adopt an attitude of h«pe- 
lessness. 

The President asked the searching question as to what we know of the prognosis 
these children, and of course at the moment the answer is that we have a very incom; 
idea as to their future. Possibly one result of this meeting might be to set in motion s 
form of machinery to correlate the figures from all over the country, particularly in o:< 
to determine the place for surgery. At the same time I would agree with Mr. Macnab 
the parents of a child who has been treated surgically are immediately helped emotion 
whatever the result of the treatment. 

This meeting has strongly emphasized the value of bringing together paediatricians 
those who have to deal with the results in adult life of problems we have to treat in childh 
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A Hundred Years of Dentistry 


PRESIDENT’S ADDRESS 
By J. A. S. WriGut, A.F.C., F.D.S. R.C.S.Eng., H.D.D., F.D.S. R.C.S.Ed. 


DurRING the forthcoming session we will be celebrating the centenary of the Odontological 
Society, as well as the jubilee of the Royal Society of Medicine of which it was a foundation 
society. 

This is, perhaps, an occasion upon which I may be forgiven for referring to my own 
special and personal interest in the Section. The practice which I joined in 1923 was 
started in 1840 by Sir John Tomes, secretary of the Odontological Society of London at its 
foundation in 1856. He became President in 1862 and for the second time in 1875. 

He was succeeded in the practice by his son, Sir Charles Tomes who was President of 
the Society in 1887. He was followed by Mr. E. G. Betts (President 1905) and then by 
Sir Harry Baldwin and Mr. Carl Schelling. Baldwin was secretary in 1896 and President 
in 1915. Schelling was secretary in 1904-5 in the years during which the negotiations 
were taking place which led to the amalgamation with the other societies to form the 
Royal Society of Medicine in 1907. He was President of this Section in 1930 and I had the 
honour to be one of the Honorary Secretaries during his year of office. On his retirement 
he presented the Presidential badge to the Section. 

Prior to 1856 there was no organized professional education for dentists. The only 
method of obtaining any training was by apprenticeship to a private practitioner. There 
was, of course, no Dentists Register and clinical instruction was limited to occasional visits 
to the master’s surgery. The pupil might, indeed, gain a good knowledge of dental 
mechanics, but unless he obtained a medical qualification his chance of having any training 
in dental anatomy or surgery was remote. 

There were a few books available, notably John Hunter’s ‘“‘Natural History of the Teeth” 
(1771); “The Anatomy, Physiology and Diseases of the Teeth”, by Thomas Bell (1829); 
and in 1847 was published John Tomes’s “‘Dental Physiology and Surgery”. Lectures on 
Dental Surgery were given at Guy’s by Joseph Fox in 1799 and by Thomas Bell, who 
succeeded him. 

In 1855 and 1856 two separate efforts were being made to organize dentistry upon a 
scientific and professional basis. On August 25, 1855, a letter from Samuel Lee Rymer, 
a 22-year-old dentist, practising in Croydon, was published in the Lancet, calling attention 
to the need for proper dental education and suggesting that the College of Surgeons might 
examine candidates who might well be termed Licentiates in Dental Surgery, and further 
suggesting the formation of a Dental College. This letter was favourably received by a 
large number of the profession, but a small group of perhaps the more eminent dentists, 
most of whom were Members or Fellows of the Royal College of Surgeons, or Fellows 
of the Royal Society, were quietly making approaches to the Royal College of Surgeons. 

Ir December 1855 they met privately, and eighteen practitioners signed a “memorial” 
to te College of Surgeons, suggesting that a course of education should be held, and an 
exariination in dental surgery instituted. This did not produce any immediate result, and 
whi» the paper was lying at the Royal College of Surgeons the memorialists agreed to 
con titute themselves a scientific society. A notice appeared from Rymer in the public 
pres calling a second meeting of the profession on Tuesday, November 11, 1856, and 
the profession was then made aware that on the previous day (November 10) the 
Od: atological Society of London had been formed, its by-laws framed and invitations 
seni to those members of the profession who were known personally to the memorialists 
and were deemed anxious to promote the well-being of the Society. The first ordinary 
mee ing of the Odontological Society was held on Monday, January 5, 1857, under the 
pres dency of Mr. Samuel Cartwright. It may be noted that he was not a Member of the 
Roy il College of Surgeons, but was, in fact, a Fellow of the Royal Society. In the following 
year the Society acquired No. 32, Soho Square, and there established the first dental 
hos) ital and school, and, indeed, provided most of its staff from among the members of 
the “ommittee. 

T ere was, unfortunately, considerable irritation in the profession generally at the 





40 


C TOBER 




























748 Proceedings of the Royal Society of Medicine 


manner in which the Society had been started. A large number of highly respec ; 
practitioners felt that the promoters had been both selfish and unjust in institutin, the 
society in a private and clandestine manner. 

The rival parties continued to work independently, and in 1857 the College of De ists 
was formed, largely as a result of Rymer’s campaign. Lecturers were appointed and 
commenced on February 18. This College opened the Metropolitan School of D atal 
Science in 1859, and two years later the National Dental Hospital of London. Stu: ents 
were examined and the successful candidates were entitled to use the letters M.C.) °.E., 
Member of the College of Dentists of England. 

The promoters of the College of Dentists were endeavouring to build up a d:ntal 
profession which would be independent of medicine or surgery, while the memori: \ists 
were working to the same end through the College of Surgeons. The antagonism between 
the two was bitter and undisguised. 

The year 1856 also saw the appearance of a monthly professional journal—the B irish 
Journal of Dental Science. 1n its opening number (July) the Editor assured his readers 
that its columns were open for free discussion, and at the disposal of any and every member 
of the profession requiring a medium for the extension of accumulated knowledge. The 
number for September 1856 warmly supported Rymer’s plan, and there was already 
discussion on the title to be used by dentists, the editor feeling that it was an error, even 
for those who were members of the Royal College of Surgeons to call themselves Surgeon 
Dentists. By the end of 1856 the ownership of the Journal changed hands. It was offered 
to the committee under Mr. Rymer, which offer was refused, and then became the property 
of some gentlemen in the profession who supported the Odontological Society. from 
being the friend of the College of Dentists it became its foe and was apparently unwilling 
to publish its proceedings. Undaunted, the College decided to publish its own proceedings 
and in April 1857 appeared the first number of the Quarterly Journal of Dental Science. 

In 1857 efforts were being made to bring about a fusion of the College of Dentists and 
the Odontological Society. These were unsuccessful, mainly as a result of unwillingness 
on the part of members of the College to follow the lead of its more far-sighted President 
and officers. Most of the latter resigned, and from then on the College appears to have 
diminished in numbers and importance, while the Odontological Society increased. The 
Royal College of Surgeons obtained its Dental Charter in 1859 authorizing examinations 
in Dental Surgery and the issue of certificates of fitness to practise. The first examination 
for the Licence in Dental Surgery was held by the College of Surgeons on March 13, 14, 
and 20, 1860, when 43 gentlemen, most of whom were distinguished members of the pro- 
fession, were candidates. Among them were Samuel Cartwright, John Tomes, Thomas 
Bell, and Arnold Rogers, the last three being the dental members of the first Board of 
Examiners in Dental Surgery. They are reported in The Times of March 15, 1860, as 
“having undergone the necessary examinations”, although by whom they were examined 
I have been unable to ascertain. In 1871 the status of the profession was further improved 
when the council of the College agreed to give its certificate the form of a diploma bearing 
the College arms and signed by the President. 

In 1862 Rymer appreciated the fact that the Dental College was not going to succeed 
in getting a charter and so establish on a firm basis, either itself or its examination ind 
diploma, especially as the Royal College of Surgeons had by then been empowered to 
admit dentists to examination and licence. He therefore approached the Odontological 
Society with a view to making another attempt at amalgamation. 

When the first approach was made in 1857, the proposals came mainly from ‘he 
Odontological Society, and, although agreed by the officers of the College, were rejec'ed 
by its members. It was therefore considered desirable that the College of Dentists sho: 'd, 
this time, formulate the proposals. On December 22, 1862, representatives of the Col! ge 
met Arnold Rogers, Samuel Cartwright and John Tomes for the Odontological Soci: ‘y, 
and agreed upon terms for the embodiment of the members of the College of Dentists v ‘th 
the members of the Odontological Society of London, under the new name of ‘te 
Odontological Society of Great Britain. The amalgamation of the two bodies took p! ce 
at a meeting of the Odontological Society held on May 4, 1863. 

Even at this period dentists were concerned about status. The College of Surgeons | id 
instituted in 1843, a Fellowship which carried with it a share of the responsibility for 1¢ 
control of its affairs. It was feared that the Licentiates in Dental Surgery might < :o 
expect a voice in the affairs of the College, but the memorialists denied any such intenti ». 
Tomes considered that education for the diploma should be equal in degree to, but differ 1t 
in kind from that for the Membership of the Royal College of Surgeons and may e 
have visualized a Fellowship in Dental Surgery. 

The examination and licence in Dental Surgery were permissive and there was still 0 
register, or limitation of the right to practise. The Medical Register was started in I$ 8 
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but txe General Medical Council refused to register the L.D.S. and this refusal was an 
important factor in the starting of a campaign in 1870 by Charles Fox for compulsory 
educ tion and registration. This led to the election of the Dental Reform Committee in 
1875 and to the passing of the Dentists Act of 1878. John Tomes was the first to inscribe 
his name on the Dental Register and in 1879 the Dental Reform Committee resolved itself 
into the Representative Board of the British Dental Association. 

It is interesting to see that, in 1876, during this period of agitation for the formation 
of a Dentists Register the Association of Legally Qualified Dental Surgeons was formed 
under the chairmanship of Samuel Cartwright, Junior, with his nephew, Samuel Hamilton 
Cartwright, as Secretary. It appears to have been limited to Members of the Royal College 
of Surgeons. Both John and Charles Tomes refused to join, and it petered out after a few 
years. In 1900 its funds were handed over to the Roya! College of Surgeons to be 
administered for the Cartwright Prize, and, to quote Dr. Lilian Lindsay, “as a Parthian 
shot from its founders, this can only be competed for by a member of one of the Colleges 
of Surgeons’”’. 

We must not overlook the developments which were taking place on the scientific side, 
as distinct from what might be called the administrative or even the political side of the 
profession. 

It was not long before this period—in fact in 1844—that Horace Wells, an American 
dentist, showed that teeth could be extracted painlessly after the inhalation of nitrous 
oxide. A committee was appointed by the Society in conjunction with the Dental Hospital 
to investigate its merits and a careful report was issued based on 1,380 cases. 

In 1846 Dr. Morton, a dentist of Boston, U.S.A., gave ether as an anesthetic. Tomes 
took this up at once and used ether in the out-patients’ room for dental operations. 

During the early years there were frequent papers, letters and discussions on the relative 
merits of chloroform, ether and nitrous oxide for dental anesthetic purposes. It was a 
long time before the safety and the easy administration of gas ousted the others from 
general use in dental practice. I remember being told by a doctor patient of mine that 
when he needed an extraction he usually gave himself chloroform. He sat upright in the 
dental chair, administered the chloroform to himself on an open mask, and told the dentist 
that, when his hand dropped and he was no longer able to hold up the mask he was ready 
for the operation to start. Happily for me he did not then require any extractions. 

At a meeting of the Odontological Society held in March 1859 a paper was read by 
Dr. Blandy of New York advocating the use of cast base metal denture bases as better than 
swayed metal, ivory, or the relatively new vulcanite, and at the following meeting in April, 
Mr. Putnam, also of New York, spoke of the use of vulcanite. 

This had been introduced in the United States by Mr. Goodyear in 1855, although Mr. 
Evans of Paris claims to have made some experiments for Goodyear in 1851 or 1852, and 
to be the first to make a practical “‘piece’’ as dentures were called. 

Tomes was busy designing, not only the extracting forceps for which he was so well 
known, and which have, in many cases, remained unchanged to the present day, but also 
instruments for the insertion of fillings. 

W. D. Miller of Berlin propounded in 1884 his chemico-parasitic theory of dental caries. 
Although it has been hotly disputed ever since, and certainly is not the whole story, it has 
not yet been generally discarded. 

Non-cohesive gold had come into general use as a filling material early in the nineteenth 
ceniury, and about 1855 Dr. Robert Arthur of Baltimore invented the method of cold 
welling pure gold in the cavity. Incidentally, he became a corresponding member of the 
Soc ety in 1859. 

1857 John Tomes read a paper describing a method of keeping teeth dry during filling, 
wit! a membrane of gutta-percha coated on one side with either gelatine or gum-arabic 
to: ake it adhere to the mucous membrane. Rubber dam was introduced by S. C. Barnum 
of Jew York in 1864. 

1e passing of the Dentists Act in 1878 and the starting of the Dentists Register, initiated 

w era in dentistry. Before that time there was nothing to prevent anybody, with no 

ical training whatever, holding himself out as qualified to practise, and advertising in 
most blatant and outrageous manner. The new Act was designed to prevent un- 
> tered and, ultimately, unqualified practice by prohibiting any unregistered practitioner 
| calling himself dentist or dental practitioner or by-any name, title or description 
ying that he was registered or specially qualified to practise dentistry. The General 
ical Council was entrusted with the duty of keeping the Register and maintaining, in 
nterests of the community a high standard of professional conduct. It is amusing to 
that, in the discussions which took place prior to the passing of the Act there was 
iderable opposition to the imposition of duties of control by the General Medical 
neil. The British Medical Journal protested that “‘Medicine is a profession, Dentistry 
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is largely a business. To adjudicate upon charges likely to be brought against d_ tists 
involves some knowledge of trade matters as well as of professional matters”. Ir spite 
of this, these duties were imposed upon the General Medical Council and carried ¢ ‘t by 
them with the greatest care. There were at first no dental representatives on the G. eral 
Medical Council and in May 1899 the British Dental Association requested the ap. dint- 
ment of one or more. The Council replied that they had no power to do this, b: . the 
Privy Council nominated Charles Tomes as Crown nominee, in succession to Sir Ri. iard 
Quain. 

The Act of 1878 appears to have succeeded at first in controlling dental practice and 
no legal decision on it is reported until eight years later. Subsequently there were . any 
prosecutions. Most of them were under the section which prohibits the use of titles 
implying registration or the possession of special qualifications. Convictions were foli:»wed 
by appeals, some of which were dismissed, and some allowed. Advertising by unregis.ered 
practitioners became general and blatant. The most important legal case under this Act 
was that of Bellerby v. Heyworth, which was taken to the House of Lords. 

Their decision on April 15, 1910, that there was nothing in the Act which prevent: any 
man from doing dentists’ work and informing the public that he does such work, without 
being registered under the Act, was a statement of Law by the Supreme Court of Appeal 
of the United Kingdom and was unalterable except by Act of Parliament. From this 
time until the Act of 1921 it was quite clear that an unregistered man could not call himself 
a dentist or imply that he was on the Register; but that he might expatiate upon his skill in 
dentistry, employ any number of unqualified assistants, and advertise in the most blatant 
manner without hindrance. 

The first Dentists Register, authorised by the 1878 Act, contained the names of 5,289 
practitioners, of whom only 483 were licentiates, and it is a little surprising to find that, 
prior to the 1921 Act the numbers on the Register were almost the same—about 5.500, 
By this time, however, at least 75% were graduates or licentiates, and practicaliy al! the 
rest were those who had been admitted as being in practice in 1878. There were then 
added some 8,000 practitioners who, again, claimed to have been in practice at that time. 
Since then the number has increased a little, but of the 15,000 now on the Register only 
about 12,000 are actually practising. Very few of those registered as in practice in 192! will 
remain on the active list after the next ten years, and it is probable that more than one- 
third of those now on the Register will have ceased to practise—a loss of about 5,000— 
while new registrations may number only 3,000. 

It follows then, that, as our dental schools have scarcely been able to maintain the number 
of active practitioners, and as the Welfare State is irrevocably committed to the provision 
of a comprehensive dental service, there is an urgent need for steps to be taken to make good 
the rapidly increasing rate of loss to be anticipated in the next few years. 

This is hardly the place to discuss the pros and cons of the use of ancillary workers and 
the provisions of schools and teachers to train them, but I cannot help comparing the era 
which is now beginning with the state of the profession a century ago. There was then 
a totally inadequate number of qualified dentists, and a large amount of the work was 
carried out by untrained or partly trained practitioners, and now, with the number of 
qualified dentists still inadequate, it is proposed to experiment with the use of partly trained 
operators, under the control of the General Dental Council which took over the Dental 
functions of the General Medical Council in 1956. 

The training of the dental student in the early days of the Odontological Society was, 
as I have said, by apprenticeship to a dental practitioner. When the first regulat< 
for the curriculum were laid down and training was started at the Dental Hospita 
London, and the National Dental Hospital, great stress was laid upon the importanc: of 
acquiring manual dexterity. Before admission to a dental school the student had tc be 
apprenticed for three years to a dental surgeon to learn dental mechanics. If a pupil vé 
fortunate enough to be articled to a practitioner whose standard of work was high 
who took pains to see that he was well instructed, the system was very satisfactory. 

A most interesting description of the professional training of the time is to be foun 
the autobiographical notes of the late J. H. Badcock, published in the British Dental Joi * 
in January 1954. He started in 1880, and was President of this Section in 1917. 

Later the time spent at dental mechanics was reduced to two years, which could be s 
either privately or in the pupils’ laboratory at one of the dental schools. Before pri 
apprenticeship was finally abolished, the regulations required either three years article 
two years at a dental school. 

I did my own mechanical training with a practitioner who had a good middle- 
practice at which he worked in the daytime, and in the evenings he had a dental disper 
in the Waterloo Road. Here, although the fees were low, the standard of work was g 
and it had the great advantage, as far as I was concerned, that I was able, under supervi 
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to t.ke impressions, and make quite a number of dentures for patients. I was also per- 
miticd to do free extractions, without any anesthetic, and often removed 70 or 80 teeth 
in cae evening. We used only three pairs of forceps, as far as | remember—straights and 
bay nets for uppers and a pair of lower root forceps. We used to feel a sense of 
sup-riority when, as happened from time to time, patients came in who had had roots 
left in after attempts at extraction at Guy’s. This was countered later, when I was a student 
at Guy’s, by the appearance there of some of the failures of the Dental Dispensary. 

Clinical teaching was done entirely by part-time honorary teachers, who spent the rest 
of their time in private practice. The first dental professor in this country was Samuel 
Cartwright (junior) who was appointed to the Chair of Dental Surgery at King’s College, 
London, in 1860, but there was at that time no dental school there. The first professor 
to hold a Chair in a Dental School was Gilmour, who was appointed in 1920 at Liverpool. 
Since that time dental education has come more and more into the hands of full-time 
teachers. 

The appointment of these teachers was a tremendous advance, as it provided opportunities 
for men of the highest ability in the profession to initiate projects of research, and to co- 
ordinate to a much greater extent the academic and clinical teaching. I would not like it 
to be thought that I underestimate the value of these full-time teachers. They are essential 
to the teaching of dental surgery as we know it to-day, but there has been, in recent years, a 
real danger of the clinical training becoming too academic. Of course it would be much 
easier administratively to organize the necessary sessions with full-time teachers, and 
there is still much room for improvement in the teaching, but it must never be forgotten 
that for a good many years to come graduates will have to spend most of their time putting 
in fillings, doing straightforward extractions, and replacing lost teeth with prosthetic 
appliances, and treating periodontal conditions. All these will be done the better for 
a wider knowledge of anatomy, pathology and surgery, but extension of education in this 
direction must never be at the expense of time spent acquiring operative skill in dentistry. 

The part-time clinical teacher does, I think, still serve a useful purpose in relating the 
operative work of the student to the needs of private practice, an aspect difficult for him 
to appreciate while he is treating only hospital patients and with which the purely academic 
teacher is in danger of losing touch. 

From the passing of the 1878 Act onwards, there was a period of scientific advance. 
This came mainly from the isolated efforts of individual workers, as there was little or 
no organized research until a much later date. 

Sir John Bland-Sutton made many of his contributions to the study of dental pathology 
at the Odontological Society, his first paper in April 1883 being on the development of the 
mandible. From that time until 1905 his interests included problems of calcification of 
the jaws, the pathology of odontomes, of pyorrheea alveolaris or Riggs’ disease as it was 
then called, structure and development of ovarian teeth, treatment of caries, and after- 
treatment of extractions. The Transactions of the Odontological Society contain some 
22 papers or discussions in which he took part between 1883 and 1905. 

Cocaine was first introduced as a local anesthetic about 1885, and in spite of its danger, 
soon came to be used extensively. Up to 1907 cocaine and the chemically related eucaine 
an! Stovaine were the only local anesthetics in general use. The British Medical Journal 
of March 1907 published a letter advocating the use of 20 minims of a 10% solution of 
cocaine, equivalent to 2 grains. On March 25, 1907, Dr. J. W. Pare gave a casual com- 
munication to the Society on Novocain, which he said had been introduced to this country 
in the previous June. 

‘a February 1899 Dr. William Hunter read his paper on the Relations of Dental Diseases 
to General Diseases, which initiated what might be termed the era of focal sepsis. It was 
ac: epted with rather uncritical enthusiasm by the progressive members of both the medical 
an ' dental professions and for many years its validity was scarcely disputed. It was not 
at ill unusual for the doctor who was at a loss to understand his patients’ symptoms to 
se: d him to the dentist with instructions to have all his teeth out. 

Vhile dental sepsis is no longer regarded as the specific cause of the vast number of 

eral diseases which used to be attributed to it, I think the pendulum may have swung 

far in the opposite direction, and that there is some danger of the effect of oral infection 
be 1g underestimated. ; 

dental radiographs were taken in America about 1896, and as far as I can ascertain were 
fir : shown here to the Odontological Society on January 28, 1901, when Carl Schelling 
re. d a short paper on “An obscure case of dental trouble diagnosed by X-rays”. He had 
se: 1 the patient 18 times, gradually dilating a sinus in the upper canine area, with bibulous 
pe er. The patient had assured him that 32| had been extracted without fracture of the 
ro ts. The area was radiographed by Dr. Mackenzie Davidson with a piece of tinfoil 
in he sinus, and a root was shown to be present. 
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In 1895 occurred an event of major importance and interest to the dental profes: 
when the name of Lilian Murray appeared in the Register, the first woman to be regist« ed. 
As Dr. Lindsay she is known to all of us and it would be difficult to exaggerate the 
owed to her by this Society, the British Dental Association and the profession as a w! 
She was President of this Section in 1945 and of the Section of the History of Med 
in 1950. 

At the end of the nineteenth century amalgam was coming into general use. It 
first regarded as an inferior substitute for gold, to be used only by incompetent wor} 
but was not, as far as I can find out, ever held in such disrepute in this country as it » 
in the United States. There, at one time, the American Society of Dental Surgeons, | 
American Dental Association of its day, had a rule that “‘any member of this society \ 
shall hereafter refuse to sign a certificate pledging himself not to use any amalgam, 
moreover, protesting against its use under any circumstances in dental practice, shal 
expelled from this society”. Before very long, however, most members were usin: i 
surreptitiously and it seems to have become respectable there in the early 1870s. In both 
countries many materials were used. The alloys used were mostly proprietary, although 
a number of practitioners made their own. In 1895 Dr. E. V. Black published some work 
on amalgams, but from then until 1933, when Dr. Marie Gayler published the results of 
her investigations at the National Physical Laboratory, little scientific work seems to have 
been done on the subject. Thanks to the Dental Board, a very full study was then made, 
and most useful data obtained as to the factors controlling the setting of amalgams. 

In 1903 Dr. Black described the fundamental principles of cavity preparation, which 
hold good to-day. 

The special study of Orthodontics developed in the latter part of the nineteenth century, 
much of the interest in the subject being stimulated by the enthusiasm of Edward Angle 
and his followers. In this country it culminated in the foundation in 1908 of the British 
Society for the Study of Orthodontics, largely due to the work of the late George Northcroft, 
who was President of this Section in 1928. 

Progress has been made in the treatment of periodontal disease, to which Sir Wilfred Fish 
has made important contributions. 

The advances in anesthesia which have come in the last twenty-five years, together 
with the general and discriminate use of antibiotics since the war, have improved enormously 
the results of oral surgery. When one thinks of the large numbers of impacted third molars 
and odontomes which we remove at the present time, one wonders what happened to them 
in the past. It may be that the odontomes were treated by the general surgeon and the 
impactions relieved by the extraction of the more easily accessible neighbouring teeth. 

In the field of prosthetics, the use of acrylic resins has completely replaced vulcanite, 
and cast gold has taken the place of the swaged dental plate. Now the chrome cobalt 
alloys are to some extent replacing gold. 

Advances in conservative dental surgery have been assisted by the increased use of local 
anesthetics and of cold water jets for the prevention of pain. The development of painless 
dentistry which is at the same time safe has helped us to take advantage of the improvement 
which has taken place not only in plastic filling materials, but in the accurate casting 
gold for inlays and bridges. 

While great advances have been made during the hundred years of the life of the Odon: 
logical Society and of this Section, in the conservative, surgical and prosthetic treatm: 
of dental disease, comparatively little has been learned about its prevention. The lar-ec 
scale experiments with fluoridation of water would appear to offer some prospect 0: < 
reduction in the caries rate, but much more evidence is needed over many more years bel: 
this can be finally accepted or rejected. 

A country-wide campaign of instruction in oral hygiene would bring about a gr 
improvement, especially if, before starting it, the profession could agree upon its essenti: 
Nearly all of us are fully occupied in repairing damage already done, and it is only recenth — 
since 1920—that our schools have had full-time teachers, and professors, one of wh 
main duties is the promotion of research, without which so little can be done in the fi | 
of prevention. 

I venture to think that the next phase of dentistry, which may be only just over the br 
of the hill, will be the era of preventive dentistry, The time may well come when 
dentist willl examine his patient, advise, and prescribe treatment, both preventive 2 
restorative, which will be carried out by others under his control, whose work would 
analogous to that of the radiographer, the optician or the physiotherapist. The vastn ; 
of the task of controlling such widespread diseases forces us to envisage such a possibil) y. 

It only remains for me to express my thanks to those who have helped me in { e 
preparation of this Address, especially to Dr. Lilian Lindsay and Mr. Alan Shefford <« d 
to the Librarians of the Royal Society of Medicine, and of the British Dental Associati .. 
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DISCUSSION ON ADENOVIRUS INFECTIONS 


Dr. B. E. Andrews and Dr. J. C. McDonald (Central Public Health Laboratory, London): 
Epidemiological Studies of Adenovirus Infection 

In 1954 the distribution of serological types in a series of 143 adenovirus strains isolated 
in the U.S.A. was reported by Huebner and his colleagues. More recently Rowe and 
Huebner (1956) reviewed present knowledge of the clinical significance of these viruses. 
The purpose of this communication is to present the information we have obtained since 
1954 on the natural distribution of adenovirus types in this country and on the illnesses with 
which they have been associated. Most of the observations on which our report is based 
were made in collaboration with others, in the course of planned surveys of acute respiratory 
disease in the Royal Air Force, and in the investigation of outbreaks and sporadic cases of 
respiratory and other febrile illness in residential schools and in the general population. 


METHODS 

In most of the investigations a systematic record was made of the symptoms and clinical 
signs in each patient. Laboratory diagnosis of adenovirus infection was usually serological 
and based on a fourfold or greater rise in complement-fixing antibody to the adenovirus 
group antigen, in paired blood samples. Virus isolation was attempted only on suitable 
specimens, taken from a sample of cases in each outbreak. In more than 70 patients on 
whom both isolation and serological tests were performed good correlation was obtained 
by the two methods between positive and negative results. 

All but four virus strains were isolated in HeLa cell cultures, the presence of virus being 
detected by the characteristic type of degeneration caused, and by the production of the 
group complement-fixing antigen. The type of virus was identified by neutralization tests 
in HeLa cultures using type-specific rabbit sera. All strains were tested against sera to 
adenovirus types | to 8; when they were not neutralized by any of these they were tested 
against a serum to type 14, kindly supplied by Professor van der Veen. The laboratory 
techniques have been more fully described elsewhere (Kendall et al., 1957). 


DISTRIBUTION OF ADENOVIRUS TYPES 

Results of typing of 85 selected adenovirus strains isolated in this country since 1954 are 
presented in Table I, classified into broad clinical and age groups. Some 200 strains were 
isolated in this period but it was not possible to undertake the typing of them all. In choosing 
those to be tested, strains were taken from as many different outbreaks and clinical conditions 
as possible and no attempt was made to examine all the strains available from any particular 
source. Of the 85 strains shown in Table I, 63 were from 14 outbreaks and 22 from sporadic 
case.. Most of the strains were isolated from throat swabs taken during the acute stage of 
illness, but some were from eye swabs and some from feces; 4 strains were from tonsils and 
ade: oids removed at operation. 

T'e virus strains from the tonsils and adenoids were of types 1, 2 and 5. The only other 
type | strain was from the lungs of a baby aged 3 months that died from pneumonia. Type 
2 vi us was isolated from a fatal case of pneumonia in a child aged 3 months, from a child 
age. 6 weeks with acute bronchiolitis, and from 3 patients thought to be suffering from 
non paralytic poliomyelitis—aged 2, 6 and 26 years respectively. Twelve strains belonging 
to t ne 3, representing 3 large outbreaks in schools and 2 sporadic cases, came from patients 
with the clinical features of pharyngo-conjunctival fever. Few strains of types 4 and 5, and 
non of type 6 were encountered. Type 7 was, in our experience, the most prevalent type; 
itw s isolated under every clinical heading shown in Table I, except tonsils and adenoids. 
We ave not found any strains of type 8 so far. Many of the strains tested were from patients 
wit! conjunctival inflammation, but only one patient was considered clinically to be suffering 
fron epidemic keratoconjunctivitis. This disease has been reported by Jawetz et al. (1955) 
tot due to type 8 virus in North America. Type 14 was isolated from an airman in an 
out! -eak of febrile catarrh and from 6 boys in a school outbreak of pharyngo-conjunctival 
feve . One strain from a case of febrile catarrh in a military outbreak proved untypable with 
the 2ra available and Dr. W. P. Rowe has reported that it is not of types 1 to 14 inclusive. 


© TOBER 
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TABLE I.—ADENOVIRUS TYPES IN RELATION TO AGE AND CLINICAL GROUP 
(85 virus strains from 14 outbreaks and 22 sporadic cases) 

Virus type 

Clinical and age group _—it 2 3 4 > § 7 8 14 Undesigr ted 











Tonsils and adenoids re- 
moved at operation .. 1 2 1 


Acute respiratory disease 
without conjunctivitis 
0-2 years 
3-10 years 
Adults—civilian 

military 


Acute respiratory disease 
with conjunctivitis 


Febrile illness with menin- 
gism ae va 





Total 2 12 0 7 
*This strain was not neutralized by antisera to types 1-14 (Rowe, 1957). 


CLINICAL GROUPS 

Many outbreaks and sporadic cases of febrile illness of unknown zxtiology—mostly with 
respiratory or nervous symptoms—were studied between 1954 and 1956. In almost all those 
in which evidence of adenovirus infection was found, respiratory tract symptoms and signs 
were prominent. A possible exception to this was a small outbreak in a country town in 
south-west England, and some scattered sporadic cases, reported as “non-paruiytic 
poliomyelitis”, during the summer of 1956. These illnesses were characterized by fever, 
meningism that was definite and persisted for several days, and the absence of respiratory 
symptoms, except for a few with sore throat. 

Most of the respiratory illnesses associated with adenovirus infection occurred in out- 
breaks and fell into two distinct clinical groups, one apparently similar to the acute respiratory 
diseases in military recruits described by Hilleman et a/. (1955), and the other to the disease 
named pharyngo-conjunctival fever by Bell ef a/. (1955). Our experience of pharyngo- 
conjunctival fever is based on outbreaks in residential schools in summer (Kendall e al., 
1957) and of the other syndrome on surveys in the R.A.F. in winter, when it was found to be 
highly prevalent in recruit camps but infrequent in other types of unit (Andrews et al., 1956, 
and unpublished data). In both types of illness the patients had four or five days’ fever and 
fairly severe sore throat, but whereas pharyngo-conjunctival fever was characterized by 
enlarged cervical lymph glands, conjunctivitis and the absence of respiratory tract involve- 
ment below the pharynx, in the recruit-disease the cervical glands and conjunctive were 
usually normal, but laryngitis, tracheitis or bronchitis were frequent, and evidence of 
pneumonia was present in about 10% of those admitted to hospital. The main clinical 
features of these two manifestations of adenovirus infection are set out in Table II, together 


TABLE II.—CLINICAL FEATURES OF ACUTE RESPIRATORY ILLNESS ASSOCIATED WITH 
ADENOVIRUS, INFLUENZA VIRUS AND STREPTOCOCCAL INFECTION 
Acute respiratory 
Pharyngo-conjunctival disease of 
Clinical fever military adults Streptococcal Influe iza 
features (adenovirus) (adenovirus) pharyngitis (Aan. B) 


Symptoms 
‘ao throat 4 4 
Cough 4 
Nasal + 
Aches and pains 
Sweating 
Signs 
Conjunctivitis aa 
Enlarged cervical glands es] 
In. pharynx + oa 
Below pharynx 4] 
++ = present in majority f+] = prominent. 
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with those of influenza and streptococcal pharyngitis for comparison. It is our impression 
that in epidemics at least, it may often be possible to distinguish these 4 syndromes from 
eac!. other clinically, though not necessarily from infections due to other agents. 


SUMMARY AND CONCLUSIONS 

F.om some 200 adenovirus strains isolated in England since 1954, 85 taken from 14 out- 
breaks and 22 sporadic cases were typed. Representatives of types 1, 2, 3, 4, 5, 7, 14 and 
an undesignated type were identified. 9 of the 11 strains of types 1, 2 and 5 were from tonsils 
and adenoids removed at operation or from acute respiratory disease in infants under 3 
years of age. Of the remaining 74 strains, 51 belonged to type 7 and were isolated from 
patients of all age-groups in a variety of clinical categories. 

With the exception of a small outbreak and some sporadic cases in which the main 
symptoms were fever and meningism, laboratory evidence of adenovirus infection has only 
been found in patients with acute respiratory disease. These respiratory illnesses fell into 
two clinical groups, both with fever and pharyngitis but one accompanied by conjunctivitis 
and cervical lymphadenopathy, and the other by tracheitis, bronchitis and sometimes 
pneumonia. The latter illness was almost confined to military recruits in the winter months, 
and the pharyngo-conjunctival illness to children in residential school outbreaks. 

No constant relationship between adenovirus type and clinical syndrome has been apparent. 
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Dr. H. G. Pereira and Barbara Kelly (Common Cold Research Unit, Harvard Hospital, 

Salisbury, Wilts): Studies on Natural and Experimental Infections by Adenoviruses 

Adenoviruses have been associated with a variety of human infections occurring sporadic- 
ally or epidemically, especially in military populations. Of the 14 serological types so far 
identified (Rowe et a/., 1956) some are more frequently associated with outbreaks of disease 
and others are found as “latent” viruses in adenoids or tonsils and occasionally causing 
sporadic infections. 

fhe etiological role of adenoviruses types 4 and 7 in acute respiratory disease (A.R.D.) 
or febrile catarrh (Hilleman ef al., 1955; Berge et al., 1955) and of adenovirus type 3 in 
pharyngo-conjunctival fever (Bell ef a/., 1955) has been clearly demonstrated. Some cases 
of primary atypical pneumonia have also been related to type 4 infections (Hilleman et al., 
1955; Berge et al., 1955). There is some evidence that adenovirus type 8 is the cause of 
epidemic keratoconjunctivitis (Jawetz et al., 1955). A number of less clearly defined 
res»iratory infections have been associated with other types of adenoviruses and it has been 
su; gested that these viruses may be related to some cases of mesenteric lymphadenitis: 
(se reviews by Rowe and Huebner, 1956, and by Dingle and Feller, 1956). 

/Jork on volunteers (Bell et a/., 1956; Southam ef al., 1956; Roden ef al., 1956) has 
co: firmed the pathogenic action of several types of these viruses and demonstrated the 
rel tion between susceptibility to infection and pre-existing antibodies. 

‘lur interest in this group of agents was initially stimulated by their possible etiological 
rel tionship with the common cold. Clinical, epidemiological and experimental studies had 
prc iously established certain criteria for distinguishing the common cold from several 
dif :rent “‘entities’” among the group of unclassified upper respiratory infections (Stuart- 
Ha ris et al., 1938; Commission on Acute Respiratory Diseases, 1947). By means of the 
me hods now available for the study of serological responses to adenovirus infections; 
Gi. sberg et al. (1955) were able to confirm the tdentity of “‘acute respiratory disease” as 
a « stinct entity and to demonstrate the etiological relation of adenovirus type 4 (R.I.67) 
wil | this disease. No relation of this adenovirus to the common cold could be demon- 
str ted by these authors. This last finding is substantiated by our own failure to recover 
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adenoviruses from nasal washings obtained from natural or experimentally induced « ses 
of common cold. A total of 42 such washings tested in HeLa cells gave entirely neg tive 
results after prolonged observation of the test cultures and, in most cases, after several | ind 
passages. Several instances of isolation of adenoviruses from cases diagnosed as common old 
are recorded in the literature but in view of the diagnostic difficulties in this group of dis: ises 
these observations are to be expected and their relative rarity is in favour of an indeper ‘ent 
ztiology of the common cold. 

Our studies on specially recruited volunteers (Roden ef al., 1956) provided both cli: ical 
and laboratory evidence of an etiological relationship between adenovirus type 1 a: da 
respiratory illness best described as acute pharyngitis. Clinical and subclinical infec: ons 
were observed and susceptibility of volunteers to this virus was closely correlated wit! the 
absence of pre-existing homotypic serum neutralizing antibodies. The study of the <:ro- 
logical responses revealed, as for other adenovirus infections, the group specificity o! the 
complement-fixing antibodies. The serum-neutralization test was more type-specific but 
frequent heterotypic responses were observed indicating that in individual cases, the 
serological tests alone were insufficient to establish the identity of the infective virus type. 

Our experience with infections by other types of adenoviruses include a few sporadic 
cases of respiratory illnesses caused by types 1 and 5 and a small outbreak of pharyiigo- 
conjunctival fever caused by a strain related to type 7. 

A strain of adenovirus type | was isolated in our laboratory from tracheal and lung sv.abs 
collected post mortem from a case of pneumonitis in a 43-months-old child. A similar 
observation was made in the U.S.A. by Henle (quoted by Rowe and Huebner, 1956) and an 
adenovirus type 3 has been isolated in Holland by Dr. van der Veen (personal communication) 
from the lung of a fatal case of pneumonitis in an 8-months-old child. The etiologic associa- 
tion of adenoviruses with these cases cannot be definitely established but these observations 
suggest the need for further study of the problem. 

In December 1955—January 1956 a small outbreak of pharyngo-conjunctival fever 
associated with an adenovirus strain related to type 7 was observed in Salisbury. Most of the 
cases observed by us occurred among young children. 3 households were observed 
and at least 1 child from each house had prolonged and repeated contact with those of the 
other 2. Of a total of 15 members of the 3 households (7 adults and 8 children), there were 
10 cases of infection, 3 in adults and the remainder in children between 1 and 7 years old. 
Most patients had fever, pharyngitis, rhinitis and cervical adenitis. 3 patients, 2 adults and | 
child, had unilateral conjunctivitis and pre-auricular adenitis. Virus isolations were 
attempted from 6 cases with positive results in all but one. The positive isolations were from 
nose and throat swabs in 2 cases, from throat swab in | case and from conjunctival swabs 
in 2 cases. Of the 3 cases of conjunctivitis, virus was isolated from conjunctival swabs in 2 
and not attempted in the third. The sequence of events was suggestive of an incubation 
period of four to six days. All the viruses isolated from these cases were shown to belong 
to the same type provisionally designated as type 7-H. Comparison of a representative strain 
from this outbreak with adenovirus prototypes 1 to 11 by means of neutralization tests in 
cultures of HeLa cells using rabbit anti-sera revealed no cross reactions with any but 
adenovirus type 7. The cross reactions with this type are shown in Table I. 

TABLE I.—Cross REACTIONS BETWEEN ADENOVIRUS TYPE 7 AND TyPE 7-H By 
SERUM-NEUTRALIZATION TEST 
Strain 
Anti-serum Type 7 Type 7-H 
Type 7 6,400 800 
Type 7-H 400 1,600 

Other strains of the same type were isolated by Dr. M. S. Pereira at the Salisbury Pu!li 
Health Laboratory; 2 in May 1956—associated with cases of upper respiratory infections | 
Salisbury; and one in June 1956 from a case of conjunctivitis in a patient just arrived fr 
Cornwall. Similar outbreaks caused by the same type of adenovirus were observed 
Dr. D. A. J. Tyrrell in Sheffield during the same winter (Tyrrell et al., 1956). 

Two strains of adenovirus type 7-H were isolated from cultures of adenoids recei 2 
during the first few months of 1956 from Mr. Brian Reeves, the E.N.T. surgeon in Salisbu ‘y. 
It may be worthy of notice that one of these was from the adenoids of a child who had h 
four months previously, a type 7-H infection, confirmed by virus isolation, during 
outbreak just described. 

These findings confirm the association of adenovirus type 7-H with pharyngo-conjunct 
fever, a disease previously related mainly to adenovirus type 3. 

The limited studies so far reported do not allow us to make a judgment on the e» 
importance of adenoviruses as a source of disease in this country. Further knowledge in ' | 
field will be most valuable in view of the good prospects of artificial immunization aga 
this group of agents. 
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Dr. R. G. Sommerville (The Virus Laboratory of the University Departments of Bacteriology 
and of Infectious Diseases, Ruchill Hospital, Glasgow): Adenoviruses as a Cause of 
Epidemic Keratoconjunctivitis on Clydeside 

As an example of the amount of illness and morbidity which can be caused by one 
adenovirus I would like to describe an epidemic of keratoconjunctivitis which occurred in the 
west of Scotland between November 1955 and October 1956. A preliminary analysis of the 
details up to the end of August 1956 was made by Dr. J. Winning of the Eye Infirmary, 
Glasgow, and I am grateful to Dr. Winning and to other clinical colleagues for permission 
to quote from it. A full report of the outbreak will be published shortly. 

The epidemic began in workers in one shipyard and quickly spread to involve most sections 
of heavy industry in the Clyde Valley. It is difficult to be certain of the total number of cases 
in an illness of this nature, due mainly to the fact that a choice of several ophthalmological 
clinics was available and also because many patients who were mildly affected, sought 
treatment from works ambulance rooms or general practitioners only. The figures on which 
this report is based were drawn from two clinics and the number involved in the nine months 
to the end of August 1956 was around 1,700. The total number of cases in the area was 
probably very much greater. 

Analysis revealed that 83 °% of patients were male and a large proportion were workers with 
metal. One of the most puzzling features of the outbreak was the almost complete lack of 
spread from the infected male to his family, despite the highly infectious nature of the illness. 
Approximately 50° of cases involved the right eye, 30% the left and 20% both eyes. The 
incubation period of the disease was calculated to be between seven and ten days. 

Few patients developed fever during the illness and a typical case might be represented as 
follows: the onset was abrupt with a gritty feeling in the eye and lacrimation. These were 
rapidly followed by conjunctivitis, chemosis, follicle formation and in some cases membrane 
formation in the lower conjunctival fornix. Pre-auricular adenitis was present in the majority 
of cises and often was the presenting sign associated with earache. Four or five days later 
subepithelial corneal opacities developed and these are a typical feature of the disease. 
Within a few days these ulcerated and corneal sensation was lost. Re-epithelialization 

irred within two to four weeks and thereafter resolution gradually followed. With re- 
it elialization the pain and irritation frequently returned and lasted perhaps forsomemonths. 

\ any different treatments were tried and most were unsuccessful, but chloramphenicol 

int nent, probably merely by suppressing bacterial contaminants, was the treatment which 

ared to confer most benefit. Relapse occurred in about 4% of cases, and usually the 
- eye was affected with a rather more severe attack than the first. Diminished visual acuity 
s troublesome, especially where both eyes were affected and about 10% of cases were 
1 more than three months altogether. 
a result of this preliminary analysis 2 cases have been discovered where a rheumatoid 
of arthritis developed during the early weeks of keratoconjunctivitis. One of these 
nts is a medical practitioner, and both illnesses have since cleared up. 


LABORATORY STUDIES 
rus isolation was attempted from conjunctival swabs in tissue culture. Each swab was 
cted in a few millilitres of buffered saline with added antibiotics and the fluid was 
lined in tissue culture of HeLa cells. Forty-nine such swabs yielded negative results. 
swab produced an adenovirus. No virus was isolated when the swab extract material was 
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inoculated into eggs and suckling mice intracerebrally. Extracts of feecal specimens fi 
patients were examined in tissue culture of HeLa cells and from one an adenoviru: 
isolated. A conjunctival swab from this case was negative in tissue culture. 

Both adenoviruses belonged to type 3 and unfortunately it was not subsequently po 
to contact these patients to obtain serum for neutralization tests. Complement-fixing ( 
antibody for the adenovirus group antigen develops rapidly and increases in amount « 
disease develops. The rising titre of C.F. antibody in a representative group of ca 
shown in Table I. Acute specimens were all collected in the first ten days of illness an 
convalescent sera were collected at the intervals shown. 

TABLE I.—COMPLEMENT-FIXATION TESTS WITH TABLE I1.—NEUTRALIZATION TESTS wii | 
RI-67 ANTIGEN ADENOVIRUS TYPES 3 AND 8 
Interval Type 3 Type 8 In 
Acute* Convalescent (weeks) Case Acute*/Conv. Acute*/Conv. (we 
<8 4 3 8/8 <8/16 
<8 4 6 4/8 < 4/256 
16 7 4/4 8/16 
<8 x 16/16 < 8/64 
1 <4/<4 < 8/32 
* Acute sera collected during first ten di: 
of illness. 


16 
8 
* Acute sera collected during first ten days of 
illness. 

Serum virus neutralization tests were performed in tissue cultures of HeLa cells agiinst 
adenovirus types 3 and 8 only. All sera tested to date have developed neutralizing antibody 
to type 8 virus after the first ten to fourteen days of illness. A representative selection of 
results is shown in Table II. A small rise in titre of neutralizing antibody to the type 3 virus 
has also been observed in some cases, but despite the isolation of two type 3 viruses, no cases 
have been found with significantly rising titre of neutralizing antibody to this virus. 

From the evidence which I have reviewed this epidemic of keratoconjunctivitis appears to 
have been caused by adenovirus type 8 and this finding is in agreement with recent experience 
of the disease by Jawetz et al. in U.S.A. (1955) Amer. J. Ophthal., 40, 200. 


Dr. P. K. Hopper: In view of the evidence that adenovirus is formed as aggregations within 
the cell nucleus, I would be interested to hear if any intra-nuclear inclusion bodies were 
found in smears taken from the cases with conjunctivitis. 

As this virus seems to persist as a latent infection in adenoids and tonsils, and thereby act 
as a continual antigenic stimulus, it would be interesting to know if children who have had 
their tonsils and adenoids removed are more susceptible to infection with different types of 
virus of this group. 

(Reply: No observations on this point were made in the studies described.) 

Whilst considering the possible role of trauma in conjunctival infections with this virus, 
I think some observations made in America by Dr. R. J. Huebner (personal communication) 
two years ago are very relevant. Several types of adenovirus were tested in volunteers by the 
conjunctival route, and it was found that in many cases infection could not be initicted 
unless some degree of trauma was caused with the inoculating swab. 


Dr. C. H. Smith, in reply to Dr. Hopper, said that in his experience inclusions were 7 
found in scrapings taken from human conjunctive in these infections, although the nu 
of the conjunctival cells often showed a marked degenerative change. 


Mr. Barrie R. Jones (Moorfields Eye Hospital): Sporadic Ocular Disease Associated 
Adenovirus Infection in London 

During 1950 over 80 cases of a rather distinctive conjunctivitis, resembling that w! 
Dr. McDonald has just described, presented in the Ophthalmic Department of the Dunc ii 
Hospital in New Zealand. This was found to be associated with a glandular fever-like ill: ss 
which was epidemic at the time (Jones er a/., 1952, Proc. Univ. Otago med. Sch., 30, 1). he 
conjunctivitis was usually preceded, accompanied or followed by upper respiratory infect. )n, 
fever, malaise and pre-auricular or cervical adenitis. In some cases the adenitis was w /e- 
spread, the abdominal nodes being not infrequently involved. These cases were character ed 
by the development of a total mononucleosis of more than 50% with 5% or morc of 
abnormal lymphoid cells, and negative Paul Bunnell tests. Similar sporadic cases were < en 
at Moorfields Eye Hospital in 1952, 1953 and 1954. Although a few abnormal lymp! >id 
cells were usually present some cases did not show an increase in total mononuclears. 

In 1955 when Dr. R. W. Riddle invited me to see some of his boys at Lancing Co! ge 
who were suffering from adenovirus infection, | was impressed by the very great clir <al 
similarity and fully expected that this would be the answer to a great deal of our previo sly 
unidentified ocular infections. 
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Dring 1956, working with Dr. B. E. Andrews at the Virus Reference Laboratory 
and rs. G. A. Henderson and P. B. Schofield at the Institute of Ophthalmology I have 
investigated a proportion of the acute conjunctivitis and keratoconjunctivitis presenting 
at Moorfields and the London Hospital. Evidence of adenovirus infection was obtained in 
7 of the first 60 cases (Table I). In 4 cases there was at least a fourfold rise in titre to the 


TABLE I.—LABORATORY FINDINGS IN 8 CASES OF OCULAR ADENOVIRUS INFECTIONS 
Day of Day of Virus isolation 
ocular systemic Adenovirus Systemic and day of disease Type of 
disease disease CF.T. illness in that site adenovirus 
4 3 1 
17 16 1 
5 5 l 
36 36 | 
3 3 l 
18 18 | 
8 3 £ 
22 17 ee 
1 . 
1 
] 
1 
1 
1 





2 Severe L. eye (4) ~ i? 
32 8 months Throat (3) 
2 Moderate pc 
: 16 2 weeks Nil 
74 
Zz 
8 


~~ Minimal ~—_—=sL-. eye (3) © 
_Sdays___—_—*Tihroat(3)__ 
Moderate Not yet completed 
1 month 


il 


36 31 
5 8 
20 23 
48 51 
4 12 
18 26 


16 
Pe Mild RK. eye, L. eye (5) 
:4 2 weeks Throat (8) 
:4 L. cornea (9) 
78 Fairly L. eye (4) 
: 32 severe Throat (12) 
2 months 
80 7 10 : Moderate Nil 

21 24 : 1 month 
Nil R. eye (3) 


81 3 7 
17 
complement-fixation test (C.F.T.) and adenovirus was isolated from the affected eye of 3 of 
these. In 2 further cases adenovirus was isolated from the inflamed eye of patients who had 
some complement-fixing titre but did not show a fourfold rise. These were cases with minimal 
systemic disease. Virus was isolated from the throats of 4 of the 5 cases in which there were 
signs of pharyngitis accompanying the conjunctivitis. Virus isolation was not successful in 2 
further cases which showed a fourfold rise in C.F.T. titre. Types 3, 7 and the “Dutch type” 
of virus at Lancing College produced a pharyngo-conjunctival fever resembling that reported 
from America in type 3 virus infections, and type 8 virus was responsible for the Glasgow 
epidemic keratoconjunctivitis. Hence it is of interest to know whether there is any correlation 
between the virus type and the pattern of illness in the sporadic London ocular cases (Table II). 
With each type of virus the conjunctivitis was similar; there was some ptosis and slight 
swelling of the lid, but no purulent discharge. The inflammation was most marked in the 
lower palpebral conjunctiva with the bulbar and upper lid conjunctiva rather less involved. 
In all except Cases 53 and 32 the inflammation was follicular and the pre-auricular node 
was always palpable and usually tender. The differences lay chiefly in the nature of corneal 
and systemic involvement. The type 3 infection did not affect the cornea and was 
associated with a moderately severe upper respiratory infection with headache and cervical 
adenitis, leading on to abdominal pains and tenderness with some diarrhoea. Fever, malaise 
anc abdominal symptoms persisted intermittently for two months. In the type 4 virus infec- 
tio: the cornea was not affected and it was accompanied by moderately severe upper respira- 
tor’ disease with pre-auricular and cervical adenitis, headache and myalgia which went on 
to :bdominal, inguinal and cervical adenitis with episodes of slight diarrhoea. His white cell 
co: nt rose steadily to 24,000 in the fourth month and has now subsided to 12,000. Early on 
thi re were abnormal lymphoid cells although the response was chiefly polymorphonuclear. 
Ithough the glandular and abdominal symptoms have been recurrent and the patient 
ha shown a gradual improvement, he has not been apyrexial for more than a day at a time 
sir e this glandular fever-like illness began eight months ago. 
ne case in which no virus was isolated was accompanied by coryza, sore throat, cervical 
ac itis and palpable spleen. The lymphadenitis, fever and malaise took one month to resolve. 
further case in which no virus was isolated was accompanied by a fine punctate epithelial 
ke «titis in which the lesions were not visible until stained by fluorescein and they cleared 
co \pletely. The ocular infection was followed by sore throat, headache, soreness of neck 
m: cles, anorexia and vomiting. Cough and central chest pain persisted for a month and there 
we a return of abdominal pain with tenderness and diarrhoea. The cervical, inguinal and 
ab ominal nodes were enlarged in a patchy way and the spleen became palpable. There 
ar: close resemblances between these 4 cases and those of the Dunedin epidemic of 1950. 
he type 7 virus infections showed less systemic illness and more corneal disease. One 
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TABLE IJ.—CLINICAL FEATURES OF 8 OCULAR ADENOVIRUS INFECTIONS 
Virus Case Sex 


type No. Age Conjunctivitis Keratitis Systemic illness 
3 61 FL. follicular Nil Preceded by coryza, accompani: | by 
26 sore throat and cervical ade itis, 


followed by headache, mscle 
pains, abdominal pain, tende. iess 
and diarrhoea, fever and malai:- for 
2/12 


4 25 M__eL. follicular Nil Accompanied by coryza, sore th. vat, 
26 headache and cervical ade tis, 

followed by muscle pain, abd. »ain 

and tenderness and diarr!:ea, 

inguinal, axillary and cei:ical 


adenitis, fever and malaise for */12 

? 53 F R.andL. Fine epithelial Followed by headache, neck svore- 
21 finely granular punctate staining ness, sore throat, cough and cliest 

with fluorescein pain, anorexia, vomiting, tender 


colon, palpable spleen, malaise, 
mild cervical and inguinal adenitis 


for 1/12 
? 80 F eL. follicular Nil Accompanied by coryza, sore throat, 
10 and bulbar cervical adenitis and palpable 


spleen. Lymphadenitis, fever and 
malaise for 1/12 


7 49 F L. follicular Nil Mild fever and malaise for five days 
32 

7 37 M_L. follicular Fine epithelialS.P.K. Preceded by coryza, and fever for 
yA | on ninth day pro- two weeks 


gressing to sub- 
epithelial opacities 
of E.K.C. type on 
fourteenth day 


7 81 MR. follicular Fine epithelial S.P.K. Nil 
33 

? 32 FR. finely Nil Accompanied by upper respiratory 
6 granular infection and fever for two weeks 





—" ne 
R. acute dacryoadenitis 


patient showed no systemic signs, another had mild malaise with fever for a few days, and the 
third had an upper respiratory infection with fever for two weeks. 

In one case the cornea was not involved. In another there was a moderately severe fine 
epithelial punctate keratitis. The lesions could be seen only with the corneal microscope: 
they stained faintly with fluorescein, were associated with minimal subepithelial infiltration 
and cleared completely. 

The third case ran a course which was clinically extremely similar to the Glasgow epidemic 
keratoconjunctivitis. As the conjunctivitis was subsiding on the ninth day there was fire 
epithelial punctate keratitis. Some of these lesions developed subepithelial infiltrations whic!), 
by the fourteenth day, had hardened to the typical disc-like opacities. Two months later the 
two subepithelial opacities could be seen easily with the naked eye and were exactly li 
the epidemic cases which Dr. J. Winning had shown me in Glasgow. Had the patient n 
been closely questioned and examined he would not have complained of any systemic upsc'. 

It will probably never be decided whether the Dunedin epidemic was an adenovir' 
infection, but since dacryoadenitis was a feature of some cases I have also been investigati: 
patients with inflamed lacrimal glands. Of the first 7 cases 1 showed a rise in adenovir 
C.F. titre from 1 : 2 to 1 : 16 during the illness (see Table I, Case 32). When swabs we 
taken the inflammation was starting to wane, and no virus was isolated. 

It is thus apparent that adenovirus infections should be considered in the different 
diagnosis of glandular fever-like illnesses and that the adenoviruses are an important cat 
of external ocular inflammation among those cases which are severe enough to rea 
ophthalmic clinics, but many more cases will have to be seen before one could predict whi 
type was responsible for a given infection. 

Furthermore I should like to emphasize that several very similar cases of ocular a 
systemic illness have been seen in which there has been no evidence whatever of adenovi! 
infection. Hence whilst an adenovirus infection may be suspected clinically it can 
diagnosed only in the laboratory. 

Major R. J. C. Hart said that low titre complement-fixing antibodies to the adenovir 
group were present in the sera of many soldiers and he suggested that these antibod 
might therefore be comparatively long-lasting. 
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DISCUSSION ON CUSHING’S SYNDROME 


Dr. R. I. S. Bayliss: Diagnosis of Cushing’s Syndrome 
There may be difficulties in establishing a diagnosis of Cushing’s syndrome and, having 

established the diagnosis, in deciding whether the cause is hyperplasia, an adenoma or a 
carcinoma of the adrenal gland or even one of the other conditions (carcinoma of the pancreas, 
thymus or bronchus) which may rarely be present. In his original description Cushing 
(1932) included only patients who were severe examples of the syndrome. All had adiposity 
of the trunk with sparing of the limbs, kyphosis with rounding of the shoulders, amenorrhoea 
or impotence, hypertrichosis, purple striz, a plethoric complexion, hypertension and backache, 
abdominal pain, fatigue or weakness. But even in long-standing cases several of these features 
may be absent, and in the earlier stages the clinical picture is less obvious. Although Cushing 
considered the condition a pluriglandular disorder, all its clinical and biochemical and most 
of its pathological features can be induced with hydrocortisone, and we now believe that 
increased secretion of adrenocortical hormones is the cause. Thus it is logical to seek 
confirmation of the diagnosis by obtaining biochemical evidence of increased adrenocortical 
activity. The adrenal cortex secretes many different hormones, and those that produce 
Cushing’s syndrome belong to the giucocorticoid group having a hydroxyl group at the 
C-!7 and usually a hydroxyl or ketone group at the C-11 positions. Large amounts of 
hydrocortisone were first isolated from a patient with Cushing’s syndrome by Mason and 
Sprague (1948), and subsequently excess of cortisone and compound § (17-hydroxy-11- 
desoxycorticosterone) has been found in the urine of other patients (Dohan et al., 1955). 
Theoretically excessive formation of corticosterone might cause Cushing’s syndrome but 
no instance of this has yet been reported although increased amounts may arise in parallel 
with overproduction of hydrocortisone (Sweat, 1955). In some cases increased secretion of 
glucocorticoids is accompanied by enhanced production of androgenic steroids, and the 
clinical features of hyperadrenalism may range from classical Cushing’s syndrome at one 
end of the scale to virilization at the other with intermediate forms in between. If retained 
at «ll, the term Cushing’s syndrome should be reserved for patients with the clinical features 
of excess glucocorticoid secretion, but wherever possible, especially in mixed cases, the dis- 
orcer should be classified in terms of the particular steroids secreted in excess. 

linical cases.—In 36 patients suspected clinically of having Cushing’s syndrome, the 
diagnosis has been confirmed by clinical and hormonal assessment in 19, most of whom have 
un jergone total or partial adrenalectomy. In 14, excess giucocorticoid secretion was not found 
an. the diagnosis was discarded. In 3 patients the diagnosis has remained uncertain. 

ig. | shows the principal features in the 19 patients with Cushing’s syndrome, of whom 
12 were women and 7 men. Of diagnostic importance was the alteration in skin texture 
w! ch is difficult to quantitate and which was first stressed by Parkes Weber (1926). The skin 
lo: s its elasticity and can be picked up in the fingers with an absence of the normal underlying 
fa! The lack of elasticity and resistance is particularly noticeable when doing a venepuncture. 
Tl 5 atrophy, which may be associated with increased bruisability and ecchymoses, is 
pr dably due to loss of body protein. The development of purple striz seems to depend on 
th: combination of this with truncal obesity. 

adiological evidence of osteoporosis, difficult to detect in its early stages, was found in 
11 fthe 19 patients. 4 patients with particularly long-standing or florid disease had fractures 
of ie ribs, vertebre or femur. In 1, fractures were the presenting symptom, and this patient 
ha the highest level of 17-hydroxycorticosteroids yet encountered—88 wg. per 100 ml. 

!l but one of the women had facial hirsutism, and of the 10 who were pre-menopausal 
an had not had a hysterectomy, 6 had amenorrheea. Hypertension was a common finding, 
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Fic. 1.—Frequency of chief manifestations in Cushing’s syndrome (19 cases). 
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Fic. 2.—Plasma 17-hydroxycorticosteroid values in normal subjects, patients with Cushing 


syndrome, patients with probable Cushing’s syndrome and patients referred as having, but not fo 
to have, Cushing’s syndrome. 


and headaches with failing vision and the retinal changes of malignant hypertension were 
presenting symptoms in 4 patients. Mental changes, particularly depression, occurre« 
three-quarters of the patients. Glycosuria was not common but a diabetic glucose tolera 
curve was obtained in 12 out of 18 patients. In all, the serum electrolyte levels were nor 
nor was a low eosinophil count in the peripheral blood of diagnostic value. 

The plasma 17-hydrocorticosteroid levels are shown in Fig. 2. In most instances the v: 
was above the upper limit of normal, 18 yg. per 100 ml., but often not strikingly so. 
5 patients the level was within the normal range, but the infusion of ACTH caused a gre 
adrenal response than occurs in normal subjects (Fig. 3). The urinary excretion of 
ketosteroids (Fig. 4) was raised in some patients but abnormal values were not foun 
often as increased plasma 17-hydroxycorticosteroid levels. Although high 17-ketoste 
values may confirm the existence of adrenal disease, normal values in no way exclude Cushi 
syndrome. 

One patient had a pituitary chromophobe adenoma compressing the optic chiasma 
ballooning the sella turcica; the state of his adrenal glands is not known. 3 patients hac 
adrenal adenoma. 11 had bilateral hyperplasia and in 4 the adrenal glands appeared nor 
at operation and on histological examination. This anatomical normality of the adre 
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patients with Cushing’s syndrome who had a normal 


= control value of plasma steroids. 
0} Fic. 4.—Comparison of urinary 17-ketosteroid excre- 
tion per twenty-four hours and plasma _ 17-hydroxy- 
corticosteroids in patients with Cushing’s syndrome. 
, 5) 6 The symbols (see key) indicate the adrenal pathology. 
HOURS Dotted lines show upper limits of normal steroid values. 


Fic. 3. 
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in some cases of Cushing's syndrome has been observed by Cushing (1932) and more recently 
by Sprague (1953). 

Three women, aged 41, 42 and 53, presented difficult diagnostic problems. They had 
amenorrhoea, moon facies, truncal obesity and facial hirsutism, but no striz#, skin atrophy 
or osteoporosis. 2 had diabetic glucose tolerance curves, and 2 were severely hypertensive. 
The plasma 17-hydroxycorticosteroid and urinary 17-ketosteroid values were normal. In 
2 the response to a six-hour infusion of ACTH was greater than normal. In the third this 
was not measured and the patient had a subtotal adrenalectomy. Hypertension of 230/130 
has persisted, but headaches and retinal changes have subsided ; her ““Cushingoid”’ appearance 
has regressed, and she is no longer diabetic on maintenance therapy with 12-5 mg. cortisone 
tw ce daily. The other 2 patients are still under observation. 

in 14 patients clinical and biochemical evidence failed to establish a diagnosis of Cushing's 
syrdrome. In 5, obesity was confined to the trunk but was more generalized in the others 
wh» had fat pads on the backs of their fingers. Without hormone assays it was particularly 
di! cult to assess post-menopausal hypertensive women with round, plethoric faces who had 
ga ned weight and had an abnormal glucose tolerance curve. 


Jormone assays.—Chemical methods for calculating adrenocortical hormones are difficult 
be iuse of the large number formed and because in both urine and piasma they are present 
in Onjugated and unconjugated forms (Bongiovanni and Eberlein, 1955). The method of 
N: ymberski er a/. (1953) is recommended for measuring the urinary excretion of gluco- 
co icoids and their metabolites. The technique of Nelson and Samuels (1952) for estimating 
ur oOnjugated plasma 1|7-hydroxycorticosteroids is useful but unsuitable for routine use. In 
m. tcases of Cushing's syndrome increased amounts of glucocorticoids can be demonstrated 
in rine and plasma by these methods. Sometimes the plasma level may be more informative 
th. 1 the urinary excretion, and Jailer and his colleagues found in 2 patients that repeated 
ur .ary assays were normal whereas on four out of five occasions the plasma levels were 
at ormally high (Wallace ef al., 1955). 

iow are the normal urinary or plasma corticosteroid levels found in some patients with 


ur oubted Cushing’s syndrome to be explained? Sometimes perhaps a steroid is secreted 
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which is not estimated by the method used (for example corticosterone is not measured by ie 
Nelson and Samuels’ technique). In other patients marked day-to-day fluctuations in adre >- 
cortical activity may necessitate repeated estimations being made (Birke et al., 1956). Anot er 
difficulty may be that adrenocortical activity is only slightly greater than normal. Norm: ly 
adrenal activity varies throughout the day, secretion being lowest during the night and rea. - 
ing a maximum at about 6 a.m. (Bayliss, 1955). Failure of this nocturnal reduction in horm« ie 
secretion might be sufficient to induce hyperadrenalism, and many but not all cases of 
Cushing’s syndrome lose this diurnal variation (Laidlaw et al., 1955; Lindsay et al., 195»). 
Equivocal hormone findings occur most often in patients with adrenal hyperplasia, and i: is 
in these cases that the response to ACTH stimulation (2 units per hour infused intravenousiy 
for six hours) is so helpful (Fig. 3). 


Differentiation of adrenopathies.—The distinction between adrenal hyperplasia, adenoma 
or carcinoma may be made by palpating an adrenal tumour, which usually indicates a 
carcinoma is present; by finding enlargement of the sella turcica, which suggests a pituitar 
adenoma and adrenal hyperplasia; or by presacral air insufflation. Often hormone assay 
make the differentiation. 

The excretion of 17-ketosteroids is usually high in adrenal carcinoma, low in adenomas 
and intermediate in hyperplasia, but the overlap between the three is so great that in individual 
cases reliance cannot be placed on this differentiation (Forbes and Albright, 1951; Sprague, 
1953). 

In adrenal hyperplasia the response to ACTH, as measured by glucocorticoid secretion, 
is greater than normal but minimal or absent in patients with an adenoma or carcinoma. 
Suppression of the pituitary will reduce the excretion of 17-ketosteroids and glucocorticoids 
in cases of hyperplasia but not when there is a tumour. Although cortisone or hydrocortisone 
in high dosage suppresses the pituitary (Jailer et a/., 1954), they contribute substantially 
to the urinary glucocorticoid and 17-ketosteroid excretion; 9 «-fluorohydrocortisone 
(Cope, 1956) and A\-9 x-fluorohydrocortisone, which suppress the pituitary in a daily dose 
of 5-10 mg. and 4—6 mg. respectively, are preferred because they do not add significantly 
to the amount of steroid excreted in the urine. 


A < 
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Dr. Richard Asher: Psychiatric Aspects of Cushing’s Syndrome 


Mental changes in Cushing’s syndrome are very common and a rough estimate from pu 
lished cases suggests that two-thirds of the patients show some degree of psychiatric distur 
ance and one-fifth of all cases become psychotic. The commonest change is depressi 
of the mood but severe psychotic changes may occur, with melancholia, retardation a1 
delusions of persecution. 

There are three possible causes for the psychiatric symptoms: 

(a) That Cushing’s syndrome is caused by psychic trauma and that the same emotional insult th 
initiates the endocrine change is also responsible for the psychiatric disturbance. This is an unlike 
theory but hard to disprove. There is no good evidence that either Cushing’ s syndrome or psychos: 
are caused by psychic trauma; they seem to come “out of the blue”’. 
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(©) That the mental changes are reactions to the physical stigmata of Cushing’s syndrome. As 
oth. r disfiguring diseases do not show nearly so high a proportion of psychiatric disturbance it seems 
rea onable to dismiss this theory as improbable. 

(.) That the mental changes are due directly to the endocrine disturbance. This is the most 
provable explanation and we have this evidence in its favour: 

(i) As it is known that other endocrine diseases produce mental symptoms it seems reason- 
able to expect that this one might do so. 

(ii) Cortisone administration can produce psychiatric changes, so excessive cortisone secre- 
tion might be expected to do likewise. 

(iii) When the endocrine dysfunction is remedied by treatment the mental changes usually 
clear up at the same time. 

Ihe identification of the hormone responsible for the mental symptoms and the mechanism 
of their production remain unknown. Attempts to correlate the degree of psychiatric dis- 
turbance with steroid levels, electrolyte figures or changes in the cerebrospinal fluid have all 
proved unfruitful. It is strange that cortisone is noted for producing euphoria whereas 
hypercorticalism usually produces gloom and despondency, but now cortisone is readily 
available and less highly thought of, euphoria from its use seems less common. 

How do the mental changes respond to bilateral adrenalectomy (which seems the only 
treatment for Cushing’s syndrome)? The number of cases effectively treated and adequately 
followed up is small, but enough to suggest that the results are good. 

Hertz et al. (1955) record a young soldier with Cushing’s syndrome who ran amok in 
the guard room with maniacal behaviour followed by an attempt at suicide. Prolonged mental 
hospital treatment and 26 E.C.T.s had no effect on his apparently schizophrenic psychosis, 
but when the endocrine component was recognized a dramatic recovery immediately followed 
bilateral adrenalectomy. Hamm (1955) had 2 cases, both confined to mental institutions with 
severe symptoms, who made an excellent recovery after operation. Of the 4 severely psychotic 
cases recorded by Trethowan and Cobb (1952), 3 recovered completely and 1 improved. 
Other cases with less severe mental symptoms recovered as physical improvement took place. 
It seems probable that both major and minor psychiatric symptoms clear up completely when 
Cushing’s syndrome is effectively treated. 

As an illustration I will describe one of my own cases. 





Fic. 1. Fi. 2. 


irs. M., aged 40, was admitted to a mental hospital in October 1954 with six months’ severe 
dep: ssion. She did not improve with E.C.T., and after one month she was transferred to the Central 
Mic ‘esex hospital for investigation of a coincidental sciatic nerve palsy. She was mentally too ill to 
give iuch history—she was mute and negativistic and usually had to be forcibly fed. Her husband 
gavc history of her two years’ amenorrheea, rounding of the face, increasing hairiness of the cheeks 
and in, 4-st. gain in weight and spontaneous bruising of the legs. These changes were fully con- 
firn by inspection of the family photograph album. Her face showed the classical changes of 
Cus ng’s syndrome (Fig. 1), her urine contained sugar, her legs showed multiple spontaneou 








766 Proceedings of the Royal Society of Medicine 


bruises and her blood pressure was 210/140 mm.Hg. Her mental state was even more patholog 
most of the time she stayed motionless in deep dejection, mute, miserable and beyond the reac 
any kindly or comforting word. Occasionally she would whisper her desire to die; otherwise she 
silent and inaccessible. 

Total bilateral adrenalectomy was carried out by Mr. Peter Gummer on December 22, | 
Mental and physical improvement began a fortnight later and continued steadily. Six weeks « ie 
operation she was well enough to be allowed home. Two months later she was mentally no: 
and the change in her appearance was so striking that nurses who had cared for her at the tim: 
operation were unable to recognize her (Fig. 2). Two years after the operation her mental 
physical recovery are wholly maintained. Her menses have returned, the hypertension has gore 
she is a vigorous, alert and intelligent woman enjoying a happy family life with her husband «nd 
children. She takes cortisone 12} mg. daily. 
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Dr. A. Stuart Mason: Treatment of Cushing's Syndrome by Adrenalectomy 

In April 1953 Dr. Sprague presented to this Section the experience of the Mayo Clinic in the 
treatment of Cushing’s syndrome. He noted the poor prognosis of the disease and the ineffectiveness 
of earlier treatments. He then reviewed the excellent results obtained by radical subtotal adrenalectomy. 
This operation is now accepted as the treatment of choice for Cushing’s syndrome associated with 
bilateral adrenal hyperplasia. 

Radical resection, or total removal of both adrenal glands has been a feasible operation only since 
the recent introduction of cortisone and hydrocortisone; experience of the procedure comes slowly 
because of the rarity of Cushing’s syndrome. For these reasons I have attempted a review of the 
present status of adrenalectomy in Cushing’s syndrome by adding my own experience to that of 
several colleagues.' 

A valid assessment of adrenalectomy depends on a series of cases which is homogeneous from the 
clinical aspect, confined to the years when essential hormonal therapy has been available, and with an 
adequate period of post-operative observation. Therefore, every case included in the series fulfilled 
the following criteria: 

(1) An unequivocal diagnosis of Cushing’s syndrome in the absence of an adrenal tumour. 

(2) Treatment by adrenalectomy; the first operation being performed between January 1, 1950, 
and December 31, 1955. 

(3) A minimum follow-up period of nine months. 


The series comprises 52 cases, the sex and age of the patients being given in Table 
The sex ratio shows a preponderance of females compared to that in other published series 
(Bishop, 1954) with a relatively large number in middle age. The final clinical assessment 
is recorded in Table II. The total mortality rate is 25°%, but for those patients who survived 
three months after operation the mortality rate was 9-3 °% during the period of observation. 
The results of adrenalectomy are excellent in terms of recovery from Cushing’s syndro:ne 
and it is unnecessary to dwell on the dramatic clinical change that follows the operati«n. 
Only 2 survivors had persistent but non-progressive adrenal hyperfunction and both refused 
further treatment. However, it is important to realize how many patients have been | ft 
with permanent adrenal hypofunction, either from deliberate total adrenalectomy or frm 
atrophy of the adrenal remnant. 

The amount of adrenal tissue removed at operation has varied considerably, as showr n 
Table III. There has been a trend towards more radical removal; 10 of the 11 total adrena! >- 
tomies were performed after June 1952 and in 20 of the 26 subtotal adrenalectorn °s 
performed since that date less than 16° of adrenal tissue remained; in only 4 of 15 subtc al 
operations performed before that date was such a small adrenal remnant left. 

Some of these operations were performed in two stages; it is advisable to perform .¢ 
full operation in one stage whenever the patient’s condition at operation will allow. Ti al 
removal of one adrenal and subtotal resection of the other is preferable to subtotal resect »n 
of both adrenals. One patient relapsed some time after resection of both adrenals an: it 
was impossible to know which adrenal should be approached for further operation. 

The reason for a radical approach to adrenalectomy is apparent from Table IV. Remc 
of 50% or less of adrenal tissue failed to control Cushing’s syndrome, except in the insta °¢ 
of 2 cases aged over 45 years who also had post-operative deep X-ray therapy to the pituite 
Removal of 90° to 95°% of adrenal tissue gave the best results in terms of curing Cushir s 


= 


'The following contributed material: Dr. R. Asher, Dr. R. 1. S. Bayliss, Dr. P. M. F. Bishop, Dr. A. C. Crooke, Dr. R. Fi 
Dr. R. Green, Dr. J. D. N. Nabarro, Professor F. T. G. Prunty, Dr. S. L. Simpson and Dr. A. W. Spence. I am de 
grateful to them and the many other surgeons and physicians who were responsible for the clinical care of these pat 
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TABLE I.—AGE AND SEX TABLE II.—FINAL CLINICAL ASSESSMENT 
Total No. of Cases 52 Number of patients 52 
Males 11 Deaths within three months of operation 9 
Females 41 ros - Survivors 43 
7 ‘ollow-up perio 
eel gl in months 9-18 18-30 30-42 42-54 54-66 
35-44 years uM Number of 
45 years or more 12 ea patients 10 12 10 3 8 
Youngest patient = 14 years of age Sed ees Alive 39 
Oldest patient = 62 years of age hiadtenntaaion 3 
Normal adrenal function 14 
Adrenal hypofunction 23 
TABLE II].—ExTENT OF OPERATION TABLE IV.—SuBTOTAL ADRENALECTOMY 
Proportion of 52 % adrenal (SuRvivors) 
adrenal removed cases remaining 4 Disease un- Adrenal 
A B adrenal No. controlled hypo- 
None 1/2 3 75 remaining cases or relapsed function 
5/6 3 58°4 75-50 8 6 0 
ce Whole 2 50 25-16 9 3 0 
3/4 3/4 2 25 10- 5 18 3 9 (+2)* 
Whole RS o 35 12 9 
2/3 7) 16°6 *Transient. 
4/5 3 10 
7/8 12 6°25 
a 9/10 5 5 
Whole Whole 11 0 
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TABLE V.—DEATHS 
Total 13 (25% Mortality Rate) 
Post-operative 
(1) Immediate 3} 9 {3 of 39 subtotal adrenalectomies 
(2) Within three months 4 4 of 11 total adrenalectomies 


Long-term: 4 deaths. Time after operation: | year in 3 cases 
5 years in | case 


idrome, but there was a significant proportion of cases left with permanent adrenal hypo- 
iction. 

) patients were cured of their original disease by removal of 75% or more of adrenal 
ue but relapsed subsequently. The eldest was 37 years of age but the other 5 patients were 


‘under 25. Indeed, 5 of 13 patients of that age group who survived subtotal adrenalectomy 


ipsed within the period of observation. The average interval between initial operation 


| | relapse was two years. In that time the adrenal remnant had enlarged by four to eight 
mes its original size. This tendency to further adrenal hypertrophy with a concomitant 


upse to Cushing’s syndrome appears to be confined to the youngest age group. 

)f the 12 patients who were not cured of Cushing’s syndrome or who subsequently relapsed, 
ied with non-progressive adrenal hyperfunction and 2 survived in a similar state. 8 cases 
e submitted to further operation, the adrenal remnant being removed in 4 instances 
{ radically resected in the other 4 cases. 2 of the latter patients were cured of Cushing's 
drome but developed adrenal hypofunction, 1 relapsed again and the adrenal remnant 
; removed, and | continued to have a mild degree of adrenal hyperfunction which dis- 
yeared spontaneously two years after the second operation. 

“he 13 deaths occurring in the series are analysed in Table V. There is no mention of 
‘t-operative complications which did not prove fatal, but this does not imply that the 
sration is not fraught with difficulties of management. The appropriate medical care and 
problems encountered are very different from those associated with the removal of normal 
enal glands. Cardiovascular disorders were predominant as the cause of death at all 
es. Death in the immediate post-operative period was due to pulmonary embolus (2 
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czs2s), heart failure (2 cases), or cerebral hemorrhage (1 case). Hypertension played a p irt 
in these deaths and in all those which occurred subsequently, with the exception of 1 pati nt 
who was mistakenly deprived of his maintenance therapy some weeks after total adrena' ‘c- 
tomy. The state of the vascular system is determined by age as well as endocrine fact: :s, 
The mortality rate in this series was 15°% (4 deaths in 26 cases) for those under 35 years « ‘d, 
22% (3 deaths in 14 cases) for those aged 35-44 years and 50% (6 deaths in 12 cases) for th. \se 
over 44 years old. 

Hypertension may persist after operation and be independent of any abnormal adre ‘ial 
stimulus. This occurred in 6 patients whose adrenal function became normal after operation. 
It was also seen in one patient after total adrenalectomy. Continuing hypertension was 
observed mainly in the more elderly patients with a relatively long history of Cushiny’s 
syndrome. 

It is difficult to assess the effect of the severity of Cushing’s syndrome on the final prognosis, 
as no case was submitted to adrenalectomy unless the disease could be termed at least 
moderately severe. The age of the patient and perhaps the duration of the disease appear 
to be the most important factors in final assessment. The influence of deep X-ray therapy as 
an adjuvant to adrenalectomy was not ascertained fully as only 6 patients were given this 
treatment after operation. 2 elderly patients with conservative subtotal adrenalectomy 
may well have been helped by such therapy. 3 of the other patients developed adrenal 
hypofunction and | had a relapse of Cushing’s syndrome. 

This series confirms the general experience that Cushing’s syndrome is cured by removal 
of at least 75°% of adrenal tissue. 


These cases also show that: 

(1) There is a very narrow margin between removing enough adrenal tissue to prevent relapse and 
the amount which causes adrenal hypofunction. There is virtually no margin in patients under 25 years 
of age. In consequence, the grave decision to undertake a total adrenalectomy is advisable in this 
group, because of, rather than despite their age. 

(2) Patients aged over 45 years are more liable than the younger ones to die after operation, 
particularly after total adrenalectomy. They are also likely to have suffered irreversible damage to 
the vascular system. Earlier diagnosis is obviously of importance, but, failing this, subtotal adrena- 
lectomy removing 75% of the tissue or even unilateral total adrenalectomy is preferable to more 
radical operation. Post-operative deep X-ray therapy to the pituitary should be employed. 

(3) Patients aged between 25-45 years should be treated by subtotal adrenalectomy, removing 
85—90 % of adrenal tissue. 

(4) At all times the success of adrenalectomy in curing Cushing’s syndrome should be measured 
against the hazards of operation and the dangers of permanent adrenal hypofunction. 
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Dr. J. D. N. Nabarro favoured total adrenalectomy for the treatment of florid cascs 
Subtotal adrenalectomy, as well as carrying a risk of relapse. might be deceptive: althoux! 
the patient had sufficient adrenal cortical tissue for ordinary activities there might be 
reserve for additional stress. 

He mentioned a young patient with bronchial carcinoma complicating Cushing’s syndro1 
due to adrenal cortical hyperplasia. The patient underwent total adrenalectomy and w 
reasonably well one year later; the carcinoma was progressing but at a much reduced ra 


oa: 
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Dr. C. L. Cope said that many people had now encountered cases showing well-develop ‘ 
clinical Cushing’s syndrome, in which laboratory tests for adrenal function were norm 
or almost so. The first ten cases he had studied all had urinary hydrocortisone excretic 
above the upper limit of normal, but the hydrocortisone output of the eleventh was norm . 
The situation now was that adrenal function tests were of confirmatory value in Cushin: s 
syndrome if raised well above normal, but of little or no value when within normal lim) 

Adrenal inhibition tests were of no value in establishing the presence of adrenal hyp 
function, since both normal and hyperplastic glands could be inhibited. But if, in 
ambiguous case, adrenal inhibition could not be clearly produced by a potent steroid |! 
9 x-fluorohydrocortisone, then there would be greater suspicion of adrenal tumour and t © 
indication for early surgical exploration of the adrenals would be stronger. 
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Dr. A. W. Spence said that normal adrenal glands were occasionally found in undoubt: 
cases of Cushing’s syndrome. The histological appearance of an endocrine gland was n 
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ne: essarily an index of the amount of hormone it was secreting. This was certainly true for the 
th: roid gland and it seemed to be true in the case of the adrenal cortex. 

n patients with Cushing’s syndrome due to adrenocortical hyperplasia the treatment 
indicated depended on the severity of the disease. In the incomplete or milder cases the 
removal of one gland might produce a satisfactory result, although admittedly a relapse 
sometimes occurred. The effect of irradiation of the pituitary gland had on the whole been 
disappointing, although in one patient with the complete syndrome, removal of one gland— 
foliowed some months later by irradiation of the pituitary—produced a most satisfactory res- 
ponse. In the severer cases the choice of treatment rested between subtotal and total adrenalec- 
tomy. Now that cortisone was available he favoured total adrenalectomy for these patients, 
because with the subtotal operation a relapse might occur. In one of his patients on whom 
subtotal adrenalectomy was performed, the subsequent relapse was as severe as the original 
disease and necessitated a further operation to remove the hyperplastic remnant. 

This patient became pigmented after the first operation and deeply pigmented after the 
second. Pigmentation of this type was at first thought to be due to corticotrophin, but later 
it was shown to be produced by the melanocyte-stimulating or melanophore-expanding 
hormone. He understood that this hormone was secreted by the pars intermedia. Did 
this mean that in Addison’s disease and in some cases of Cushing’s syndrome there was in- 
creased activity of the pars intermedia or was the pigment hormone also produced by the 
anterior lobe? 


Dr. A. C. Crooke and his colleagues had been disappointed with subtotal adrenalectomy 
for Cushing’s syndrome because it was difficult to determine how much gland to remove 
and recurrence of the initial symptoms or the development of adrenocortical insufficiency 
was common. They had therefore performed total adrenalectomy recently but were anxious 
about what complications might arise from this procedure. 

Four of their patients who had had total adrenalectomy for Cushing’s syndrome or for 
malignant hypertension, and who had been treated with cortisone only in a dosage of from 
37-5 to 50 mg. daily, had developed pain in the spine with persistent slight hypercalcemia of 
11 to 13 mg. per 100 ml. plasma. One, a woman aged 37 years, who had severe Cushing’s 
syndrome complicated by malignant hypertension, had her operation on 29.9.55. She was 
readmitted for study of her calcium balance and was found to excrete a total of 625 mg. 
of calcium, including 230 mg. in her urine, on a diet containing 100 mg. calcium daily. 
They suspected that the bone pains and hypercalcemia of these patients were associated with 
progressive loss of calcium and osteoporosis as a result of a specific adrenocortical deficiency. 


Mr. R. B. Welbourn said that 13 cases of Cushing’s syndrome (12 with hyperplastic or 
hyperfunctioning adrenal glands and one with an adrenal adenoma) had been investigated 
and treated by Dr. D. A. D. Montgomery and the speaker in the past three and a half years. 

In only one, who came to autopsy, was there certain evidence of a basophil adenoma. 

The ages ranged from 15 to 53 years, and there were 11 women and 2 men in the series. 
Sp-cial methods of investigation included measuring the excretion of: reducing corticoids 
(Broadbent et al., 1953), which were raised in all of 5 cases; 17-hydroxycorticoids after two 
days’ stimulation with corticotrophin (Reddy et al., 1952), which were raised in 6 out of 9 
cases; and 17-ketosteroids, which were raised in 6 out of 11 cases. Pre-sacral insufflation 
wit!) oxygen, combined with intravenous pyelography and tomography, was used routinely, 
but gave false positive and false negative results. It was probably of most value in localizing 
larg< tumours. 
‘eatment consisted of irradiation of the pituitary in 2 cases, subtotal removal of a gland 
cor aining an adenoma in 1, and sub-total (95°) removal of one gland plus total removal of 
the other (in 2 stages) in 12 (Welbourn, 1957). Pituitary irradiation produced no benefit 
anc the patients subsequently underwent adrenalectomy. The results of adrenalectomy 
we: as follows: 


— 


No. of patients on a Me aie ie da 13 
Immediate post-operative deaths ... Sed fis =e 1 
Later deaths mans ~ rer es Pa ius 2 
Complete remission at 1 to 34 years after op. ... a 10 
No. requiring permanent cortisone replacement 5B 3 


e patient who died post-operatively developed acute peripheral circulatory failure and 
cor i. The circulation responded temporarily to nor-adrenaline and hydrocortisone intra- 
ver usly, but the coma did not. No cause of death was found post mortem. 
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The non-adenomatous adrenal glands varied in weight from 2-5 to 15 grams and w re 
normal histologically. 

The clinical remissions had been striking (Beck et al., 1954) and all the patients now loo: = 
normal. The blood pressure had fallen significantly in all but had returned to norma in 
only 4, namely the 3 youngest and the oldest. 2 patients had generalized Addisonian 
mentation and 2 others had had their adrenalectomy scars pigmented temporarily. 


ga 
‘ 
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Dr. Leonard Simpson stated that although the classical clinical picture of Cushing’s 
syndrome was well defined, it was not surprising that there were various deviations, particu- 
larly as the hyperplastic adrenal gland could secrete glucocorticoids and androgens in varying 
proportions. Aithough a motley of ill-defined clinical material should be excluded, there 
still remained a number of atypical or incomplete forms of Cushing’s syndrome which merited 
consideration from the point of view of radical therapy, including subtotal adrenalectomy. 

As to treatment, subtotal adrenalectomy was effective in a sufficiently high percentage of 
cases to be regarded as the method of choice, with a mortality near zero. A portion of the 
adrenal gland could be kept at low temperature for long periods, for auto-transplantation if 
and when severe chronic adrenal insufficiency resulted (technique of tissue preservation of 
Rob and Eastcott, 1955). The vicissitudes and vulnerabilities of patients with severe Addison’s 
disease, or with total adrenalectomy, even in the modern cortisone era, led him to the view 
that total bilateral adrenalectomy was rarely, if ever, justified for non-malignant conditions. 

Finally, one of the most severe cases of Cushing’s syndrome under his care at St. Mary’s 
Hospital had adrenal glands of normal size and appearance, and of normal weight, and normal 
histology; and yet the patient made the most dramatic return to normality after bilateral 
subtotal adrenalectomy by Professor C. G. Rob, and has remained in normal health for some 
years. 
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Dr. O. Garrod drew atiention to data which showed how careful one had to be before 
assuming that the severe electrolyte disturbances sometimes found in Cushing’s syndrome 
were due to increased aldosterone secretion. 

Dr. T. M. Chalmers, Dr. and Mrs. J. F. Tait and the speaker had recently studied the 
steroid excretions in two cases of Cushing’s syndrome due to proven adrenal carcinoma. 
Both patients had severe hypokalemia (plasma potassiums of 2-7 mEq./I.) and a very low 
total exchangeable body potassium, 22-3 and 24-3 mEq./kg. respectively (normal ranze 
35-48 mEq./kg.). The daily urinary steroid excretions in the first case were as follovy.s: 
aldosterone 4 wg., cortisol 1,200 ug. In the second case, before removal of the adrenal tumor, 
they were: aldosterone 5-8 ug., cortisol 370 1g., corticosterone 34 wg. After removal of ‘ie 
tumour, the plasma potassium having risen to 4 mEq./I1. and the exchangeable body potassi: m 
to 35-6 mEq./kg., the steroid excretions were: aldosterone 15 wg., cortisol 5-3 ug., co’ ‘i- 
costerone 4 ug. The normal ranges of steroid excretion for the method used (Ayres er | /., 
1957) were as follows: aldosterone 5-22 pg., cortisol 13-86 ug., corticosterone 2:2-9  g. 

It would seem, therefore, that the severe electrolyte disturbances in these cases were « !¢ 
not to excessive aldosterone secretion, the output of this “‘mineralocorticoid’’ horm: 1¢ 
being at the lower limit of normal, but to excessive secretion of one or both of the so-ca! :d 
“glucocorticoids”, cortisol and corticosterone, both of which might have powerful ‘‘minera 9- 
corticoid”’ actions in large doses, comparable with the amounts sometimes secreted in Cu 1- 
ing’s syndrome. Unfortunately, because the corticosterone excretion was not measured in 
the first case, it was not possible from this data to assess the relative role of corticoster: 
in producing these changes. 


ro) 
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Section of Dermatology 
President—LouIs FORMAN, M.D., F.R.C.P. 


[April 25, 1957] 


Parapsoriasis 
By J. T. INGRAM, M.D. 


PARAPSORIASIS is relatively uncommon and the natural history of the disease, often 
extending to forty or fifty years, is such that no dermatologist has sufficient experience to 
talk with authority and it is important to pool our knowledge. The fact that parapsoriasis 
is almost without symptoms and is unresponsive to treatment increases the difficulty in 
keeping patients under review. 

I shall not discuss parapsoriasis en gouttes, also described as pityriasis lichenoides, for we 
are now agreed that this is a different entity, self-limited, recovering spontaneously and 
giving rise to no disturbing sequela. I intend to mention briefly poikilodermie of Jacobi 
and the malignant reticuloses or lymphomas. I shall confine my attention in the main to 
parapsoriasis en plaques and parapsoriasis lichenoide which is the same as parakeratosis or 
lichen variegata. 


Toward the end of last century and the beginning of this, experienced dermatologists in 
many countries independently described affections which Brocq (1902) believed to be 
related and which, without prejudice, he gathered into one group on clinical and morpho- 
logical grounds alone. Because of some resemblance to psoriasis and the lichens he used 
the term parapsoriasis and we have since added little to our knowledge of these affections. 
His terminology and classification are universally employed to-day. 


His first group was parapsoriasis en gouttes which was clearly identical in his mind with 
the pityriasis lichenoides chronica of Juliusberg (1899) later enlarged to include an acute 
and varioliform variant by Habermann (1925) and Mucha and now generally excluded from 
the field we have under consideration. 


is second group, parapsoriasis en plaques, remains distinctive and well established. 
Gererally, however, the eruption, starting on the legs or arms, presents defined, bizarre, 
macular lesions of a fawn colour with the semblance of scaling. They are fixed and never 
dis: ppear though they may wax and wane, they may enlarge or more lesions may appear. 
Par :psoriasis is either symptomless or sensitive to changes or extremes of temperature, 
giving a sensation of pricking, burning or soreness but not of itching and no desire to rub 
or cratch. It may improve and temporarily clear with warmth and sunshine or following 
the ipplication of thorium X. Otherwise the disease is entirely resistant to treatment but 
the »atients are in good health. 


idcliffe Crocker (1905) used the term xantho-erythroderma perstans which is beautifully 
des -iptive. 

variant which Brocg likened to a “leopard skin” shows profuse symmetrical, nummular 
or: val lesions mostly on the trunk. A small almost guttate form of this type of parapsoriasis 
ma_ be difficult to differentiate from pityriasis lichenoides and may require prolonged 
obs rvation before a decision is reached. 


ere may be less persistent papular lesions with parapsoriasis en plaques. They have 
discussed in detail by Civatte (1936, 1951) and they may confuse the issue but they 
are \ifferent from and less lichenoid than the papules of pityriasis lichenoides and do not 
tur he regular cyclical course of the papules of that disease. 
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Brocq’s parapsoriasis lichenoide, described by Unna as parakeratosis variegata and 
English authors as lichen variegata, shows a papular, lichenoid and plaque eruption, retic 
in a fine or coarse-meshed fashion, scaly and dusky in hue by reason of congestion ; 
pigmentation. Brocq stressed its resemblance to lichen planus; it is not unlike the lichen 
drug eruptions we have seen in recent years from mepacrine. It is more widespreac 
distribution than parapsoriasis en plaques but equally persistent and fixed and resistan 
treatment. It is symptomless or associated with slight discomfort but no itching. | 
much less common than parapsoriasis en plaques. 


Civatte (1936, 1951) used the term parapsoriasis lichenoide for a type with the m 
delicate network and atrophy or pseudo-atrophy and the term parakeratosis variegata ‘ 
the coarser, thicker, more scaling type. These may be confused with poikilodermic 
Jacobi which is a finer, macular affection of flaming telangiectatic networks often v 
atrophy, pigmentation, papules and ulceration closely resembling X-radiation damage : 
not at all suggestive of lichen planus. Similar changes in the skin are caused by sunlig! 
X-radiation, heat and cold, drugs, syphilis, infections and cancer where the target ory: 
would seem to be vascular rather than epidermal. 


With these two distinctive types of eruption there is little difficulty for the experienced 
dermatologist but great difficulty arises from the fact that a number of patients present 
eruptions that are intermediate between these two types, a fact which Brocq himself noted 
fifty years ago. In addition, the pattern may change slowly over the years so that at one 
stage the picture presented is typical of one form of parapsoriasis and at others of poikilo- 
dermie. In these intermediate cases difficulties arise over the presence of papular elements, 
the epidermal thickness of lesions, the degree of scaling and the vascularity. In the same 
patient, some lesions or even parts of lesions may be persistently pale and others bright red, 
or there may be a follicular stippling of erythema giving an appearance resembling a fading 
cattle ringworm lesion. These variations are difficult to understand and are not elucidated 
by histological examination. 


Furthermore the leukemias and malignant reticuloses (the lymphomas) at any stage may 
produce xerodermatous or erythrodermic states or bizarre erythematous eruptions indis- 
tinguishable from intermediate types of parapsoriasis. A retrospective diagnosis of para- 
psoriasis in a patient now suffering from a malignant reticulosis may very well be correct 
but is uncertain. 


I have recently reviewed the patients I have seen in private practice with parapsoriasis, 
a total of 30 in a series of 25,000 patients. 1 believe that these patients would all be accepted 
by a gathering of dermatologists such as this and I have omitted all cases in which I had 
any doubts. 


I have seen fifty times as many cases of psoriasis and fifteen times as many of lichen planus. 


In the 25,000 patients | have also seen 15 with pityriasis lichenoides and 8 with poik'!o- 
dermie of Jacobi. 


Of the 30 patients under review 19 were male and 11 female and the average age of onset 
was 39 in males and 36 in females. However, while the age of onset varied from 5 year: to 
80 years the disease rarely started before 30 years of age or after 45. 


The average duration in the patients who have come under my care to date is eight-en 
years but the range has been from one to fifty years. 4 of the 30 patients have not been tra ed 
since the war and 3 others have died, | from mycosis fungoides and 2 from unrelated nat: “ 
causes. The remaining 23 patients have been reviewed this year. 


Of the 30 patients 5 presented the pattern of parapsoriasis lichenoide (parakerat 
variegata) and the remainder were essentially examples of parapsoriasis en plaques. ‘ 
of these, in whom the eruption has persisted now for twenty years, is of Brocq’s “‘leo} 
skin” pattern and a number of the others show intermediate types of lesions. 


A point of some interest is that the son of one of my patients with parapsoriasis has 
developed the affection. The father, who died from intestinal obstruction at the ag: 
65 years, had a coronary infarction a few years before his death. He had had parapsor 
en plaques for forty-five years. The son, now aged 43 and a patient of my colle: 
Dr. S. T. Anning, has exactly similar parapsoriasis en plaques which has been present twe 
three years. He also had a coronary infarction two years ago. 


In 2 of my patients with parapsoriasis en plaques the eruption cleared, in 1, a boy, : 
eight years and in the other, a female, after nine years. The affection had started in the 
at the age of 5 and in the other at the age of 20. 


In 4 patients tumours have developed. In 2 the clinical picture was that of my« 
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fun; vides, arising twelve and thirty years after the onset of parapsoriasis. One of these 
patients has died from the disease. In one patient, a man of 81, parapsoriasis has been 
present for twenty-one years and during the past ten years the patient has produced tumours 
clinically resembling mycosis fungoides, which have ulcerated and healed spontaneously 
in the course of one to six months. The fourth patient, a female aged 76, has had para- 
psoriasis en plaques for forty years. Ten years ago she developed a single large tumour on 
the forehead which was excised and histologically showed the infiltration of a malignant 
lymphoma. She has had no further tumours. I have seen this tendency to tumour 
formation, single or multiple, in other patients without discomfort or other suggestions of 
grave malignancy and regard it as an indication for conservative treatment. 


In my hospital records there are five examples of malignant reticuloses arising in the 
course of parapsoriasis at intervals of six to thirty years after the onset of the disease. 4 have 
died from the disease. In my experience such a transition has been more common in the 
parapsoriasis lichenoide pattern and in intermediate cases approaching this pattern rather 
than in the pure parapsoriasis en plaques of the xantho-erythroderma perstans type. This 
is in accord with the view of Lapiére (1949, 1956) and others who suggest that the presence 
of reticulation and telangiectasia forebodes a lymphomatous development. I do not find 
the incidence of such change as high as Lapiére would put it and I think what I have called 
the simple pattern of parapsoriasis en plaques can be expected usually to run a benign course. 


The last observation I would make on my series is on the coincidental association of 
parapsoriasis with other dermatoses. 4 patients had xeroderma, familial, from birth. 5 
others suffered dry eczematous eruptions from various causes which ran courses quite 
independently of the parapsoriasis. None had psoriasis. 


| cannot get figures of the incidence of parapsoriasis in warmer climates but most patients 
improve in summer weather. One of my patients says that he clears while in South Africa 
to relapse on his return to this country. Serri (1951) found few cases reported in Italy. 


The differential diagnosis is commonly difficult and not readily resolved. The mimicry 
of parapsoriasis seen in eczema and psoriasis and with some drug eruptions; the fixity of 
the eruption reminiscent of drug rashes and the similarity of its behaviour to that of xero- 
derma and other essentially epidermal reactions as pityriasis rubra pilaris are noteworthy. 


Are we dealing then with a single disease entity sometimes presenting as a benign dermato- 
logical affection, sometimes as a systemic affection? We are familiar with the conception 
in vascular disease, in lupus erythematosus, sclerosis, tuberculosis, sarcoidosis and the 
reticuloses. Or are we dealing with a symptom complex that can be provoked by a variety 
of stimuli but demands a certain predisposition? There is evidence to support both ideas 
but the latter would seem the more probable. 
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« \soriasis Lichenoides en plaque, with Necrotic Nodules, showing Features of Poikiloderma. 
-L. ForMAN, M.D., F.R.C.P. 


3., female, aged 55. 
tory of skin eruption for thirty years and has been under observation for over twenty- 
five ears. It commenced with a generalized irritable erythema which cleared after a few 
a to be followed by a chronic eruption which was widely distributed over the trunk and 
im 
T! s has shown the following morphology: (1) On the breasts and trunk a network of 
brov 1ish-yellow papules—‘‘parapsoriasis lichenoides”. (2) Brown, non-pruritic slightly 
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chapped plaques some becoming confluent—‘parapsoriasis en plaques” (Fig. 1). (3) 
Necrotic nodules healing with scarring. (4) Darker brown, scaling, lightly infiltr: ‘ed 
plaques on the buttocks and abdomen, with periods of oozing, healing with pigmentat >n, 
dilated capillaries, and slight atrophy recalling the changes of “‘poikiloderma” (Fig. 2). 












« grix 


Fic. 1.—Parapsoriasis en plaques. Fic. 2.—Plaque scaling, lightly infil- 
trated, pigmented with dilated capillaries, 
of “poikiloderma”’. Network of linear 

papules, parapsoriasis lichenoides. 









Sections of scaling plaque on thigh (1932): Acanthosis and parakeratosis intra-epidermal 
vesicles, infiltration of upper dermis with lymphocytes. 

Section of nodule: Dense infiltrate of papillary and subpapillary layer of cutis with an 
infiltrate of plasma cells, lymphocytes, endothelial cells with hemorrhage. 


Treatment and progress.—During 1938, thorium X 500 e.s.u. in spirit was painted on 
different areas, amounts used | c.c. to 4 c.c. at each treatment, 8 treatments in all being 
given with considerable improvement. 

April 25, 1957, lichenoid papules are to be seen on the breast with slight pigmentation. 

Superficial plaque, brown, non-infiltrated on the right chest (cf. parapsoriasis en plaques). 

A scaling patch on the right thigh darker in colour and slightly infiltrated. 

Comment.—There are several questions which remain to be answered. Thus, do 
parapsoriasis lichenoides, parapsoriasis en plaques, and retiform parapsoriasis exist as 
entities, morphologically pure, unchanged and innocent? This cannot be certain in \ ew 
of the very long prodromals of mycosis fungoides. However, in this case with a dura: ‘on 
of thirty years, and in another similar case with a duration of twenty-six years, the co: rse 
appears to be relatively benign. Both cases have responded favourably to thorium * in 
that a considerable resolution of affected skin has been maintained. The changes of 
poikiloderma, with erythrodermia, atrophy and skin hemorrhages may also be long stan ‘ng 
but may terminate with malignant tumours. One case of mine developed after tw: ‘ve 
years a reticulosarcoma with a histology resembling that of Hodgkin’s disease (Proceed gs 
of the 10th Int. derm. Congr., London, 1952, p. 535). 

Another case was reported by Dr. G. B. Dowling and Dr. E. Waddington (Proceedin: of 
the 10th Int. derm. Congr., London, 1952, p. 487) of poikiloderma atrophicans vascu ire 
with a duration of twenty-five years before the onset of mycosis fungoides. 

Again, does the skin reaction lead to continued stimulation of the reticulum elem ts 
causing eventually an uncontrolled metaplasia? It can be argued, however, that the reticu im 
changes are primary, the skin reaction being an expression of a response, beneficen in 
nature, eventually breaking down and allowing the reticulum to become malignant. 

Lastly, should our attack on parapsoriasis and poikiloderma be more active, wit! ‘ut 
awaiting the tumour stage, using all the methods available, including thorium X, beta r vs, 
Grenz rays, &c,? 
































(To be continued) 
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Section of Proctology 
President—RONALD W. RAVEN, O.B.E., T.D., F.R.C.S. 
[November 14, 1956] 


Liver Surgery in Relation to Diseases of the Colon and Rectum 


PRESIDENT’S ADDRESS 
By RONALD W. Raven, O.B.E., T.D., F.R.C.S. 


Tue relationship of the liver to diseases of the colon and rectum is a subject of academic 
and practical interest to surgeons. In a number of these diseases there are serious changes 
in the liver and the assessment of its condition is essential. Our knowledge of the 
behaviour of the liver under various circumstances has been enriched by the latest methods 
of biophysical and biochemical investigation. 


STRUCTURE AND FUNCTION 
Since the detailed account by Bradley (1908) of the morphology and development of 
the liver an extensive literature on this subject has been built up. Electron microscope 
studies demonstrate the details of this lobulated compound tubular gland and unveil the 
structure of its polyhedral cells. It shows the protoplasm with its mitochondria, ergasto- 
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plasm and inclusions of glycogen, fat and 
protein witnessing to the intensive metabolic 
activity within the cells. Other features 
include the large-sized nuclei, the quantity of 
nucleoprotein contained within the distensible 
nuclear membrane and the fine network of 
chromatin granules (Figs. 1, 2, 3). 


Fic. 1.—Electron microscope study of rat’s liver 
showing the general arrangement of the cells and 
a large number of lipid granules in the cytoplasm 
(arrowed). »1,250. (Courtesy of Dr. Mercer). 

Fic. 2.—Electron microscope study of rat’s 
liver showing only a part of two cells; the cell 
membranes are seen running obliquely down the 
centre and parts of the two nuclei in the corners 
(arrowed). Mitochondria with their characteristic 
internal structure are seen in the cytoplasm. x 6,250. 
(Courtesy of Dr. Mercer.) 

Fic. 3.—Electron microscope study of rat’s liver 
showing only a small area of the cytoplasm of 
a single cell; on the right there is part of a mito- 
chondrion; a large number of nucleoprotein 
granules and cytoplasmic membranes are also seen 
Fic. 2. (arrowed). 37,500. (Courtesy of Dr. Mercer.) 
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Its functions are many and varied; they include the metabolism of pigments, carbohydr. tes, 
proteins and fats. It is an important excretory organ for bile constituents, toxins, drugs, 
and antibiotics; other functions are concerned with detoxication, storage, regulatio.. of 
enzymes, water, salt, hormones and the blood volume. 

Assessment of liver function —This must be done before operation and is require:| in 
many colonic and rectal diseases in order to estimate liver damage and safeguard it !:om 
further harm. Important work was done by Maclagan (1956) on liver function tests, 
The tests required for each patient are chosen according to the clinical condition in the 
light of the clinician’s experience. 

Liver function tests—In the interpretation of the results of these tests it musi be 


remembered that a normal range can be found when severe liver damage is present becuse | 


the parenchyma has a large functional reserve. Approximately one-tenth of the normal 
parenchyma is sufficient to maintain adequate function (Bollman and Mann, 1931) and 
this is demonstrated when large primary and metastatic tumours are present. 

In the conservative treatment of ulcerative colitis a group of tests is done at intervals. 
and evidence of increasing liver damage influences the decision to carry out surgical 
treatment. In patients with liver metastases, extensive liver damage as shown by a group 
of tests may exclude the necessity for an exploratory laparotomy. This group includes 
a positive urinary urobilinogen, retention of bromsulphthalein and alkaline phosphatase 
raised above 13 units. 

Liver biopsy has provided information about liver diseases, and corrected erroneous concep- 
tions; it has influenced the treatment of certain conditions and helped with the prognosis. 
For example, Himsworth (1950) stated that in fibrotic conditions of the liver an exact 
diagnosis can be a decisive factor in lengthening a patient’s life provided the appropriate 
treatment is given. Liver biopsy is performed at laparotomy, by needle aspiration and 
by peritoneoscopy. I prefer the first when the liver can be inspected and palpated and 
an adequate wedge of tissue selected and excised (Figs. 4, 5, 6 and 7). Experience is 
necessary to interpret the histological appearances for they differ from those seen in 
necropsy specimens. They can differ also in aspiration and surgical biopsies. The 
following are indications for biopsy: 

(1) To exclude liver disease when liver function tests are abnormal.—One or more liver 
function tests can be abnormal when liver disease is absent and this may occur in chronic 
ulcerative colitis, as shown by this patient: 

Male age 38 with severe ulcerative colitis of five years’ duration preceded by ameebic dysentery 
ten years ago. Liver function tests: Serum bilirubin 0-2 mg.%, total serum protein 6-6 grams %, 
thymol turbidity 5, thymol flocculation 2+, serum colloidal gold 4+, zinc sulphate turbidity 8, 
ammonium sulphate turbidity 3. Liver biopsy: normal appearance. Operation: total colectomy 
and anterior resection of rectum with immediate ileo-rectal anastomosis. Post-operative liver 
function tests: Serum bilirubin 0-1 mg.%, thymol turbidity 3, thymol flocculation 0, zinc sulphate 
turbidity 6, serum colloidal gold 0. 

(2) To exclude liver disease when the liver is palpable-—A normal liver is often palpable 
and an incorrect assumption may be made that it is diseased unless a biopsy is done. 

(3) To confirm liver disease-—Some liver conditions remain obscure without a biopsy, as 
in ulcerative colitis, amoebic dysentery, chronic infections, benign and malignant tumours. 

Results.—A liver biopsy was considered advisable in 30 of my patients who underwent 
major abdominal operations. In 12 (40%) the histological appearance of the liver was 
normal. The abnormalities discovered were generalized fibrosis in 7 (23°), local fibrosis 
in 3 (10%), fatty degeneration in 6 (20%) and carcinoma metastases in 2 (7%). 


THE LIVER IN DISEASES OF THE COLON AND RECTUM 

In view of the intimate vascular relationship between the liver, colon and rectum : is 
surprising that serious effects are not produced more often in the liver by rectal and col: nic 
disease. Effective immunity against many liver infections may be provided by its ich 
blood supply. 

Hepatic lesions in chronic ulcerative colitis —These should be recognized so that 
may be treated or to safeguard the liver from further adverse effects by surgical treatn 2 
of the colitis. In more than 500 patients studied at the Gordon Hospital serious 
lesions were uncommon. Liver function tests were done in about one-half, and appr » 
mately one-third of these showed minor deviations from normal, only a small nun 
having severe changes. 

The following hepatic lesions may occur: (i) Abscess, single or multiple; (ii) Inflamma >r) 
foci. (iii) Interlobular hepatitis. (iv) Hepatic fibrosis. (v) Intrahepatic thromb. :is. 
(vi) Fatty degeneration. (vii) Cirrhosis. (viii) Amyloid degeneration. 

(i) Liver abscess.—This is rare in contrast to its relative frequency in ameebic infectio of 
the colon. Lansbury and Bargen (1933) reported one case; Elsom and Ferguson (1 +!) 
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XY a group ;.4.—Liver biopsy showing normal parenchyma Fic. 6.—Liver biopsy of 

P includes in a case of chronic cholecystitis. 32. moderately severe biliary cirrhosis—dilatation of 

hosphatase biliary sinusoids, peri-lobular fibrosis, lymphocytic 
infiltration and proliferation of bile ducts. Case 


us CONcep- of empyema of the gall-bladder. 32. 
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ted a patient who developed it two years after an ileostomy and died; Treusch (1952) 
a detailed report of one patient with a history of four years before she died with 


wel S ses in the upper half of the right lobe. Jones and his colleagues (1951) described 
os oh atient who developed pylephlebitis and liver abscesses. 

ii Inflammatory foci.—These are scattered within a lobule, or in the periportal tissue. 
that . 1¢y parenchyma they are associated with cell necrosis, but the inflammatory infiltration 
reatr ent dominant. The appearances resemble severe interlobular hepatitis where the lobule 
ous | ver ) affected (Kimmelstiel ef al., 1952); a similar condition was described by Warren 
appr >xi- ommers (1949). . 

nun Interlobular hepatitis —Inflammatory round-cell infiltration occurs into the inter- 
r connective tissue with frequent involvement of the adjacent parenchyma where 
mma ry sis develops. Later bile duct proliferation and pseudolobulation occur. 
‘omb: sis. i, Hepatic fibrosis—A large area of one lobe may be affected without nodular 
— ‘ration (Jones et al., 1951). 
mn (1 4 Intrahepatic thrombosis.—Thrombi are found in the hepatic blood vessels; congestion 
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and necrosis occur in adjacent tissues. Thrombosis of the hepatic and portal veins with 
massive ischemic necrosis was described by Kleckner ef al. (1952). 


(vi) Fatty degeneration.—This is common and varies in severity; it is probably caus: d by 
malnutrition, toxemia and debilitation (Fig. 8). It was found in 47 (52%) of 91 <ases 
reported by Jones ef al. (1951). Himsworth and Glynn (1944-5) considered a hig. fat 
content of the liver might protect it against necrosis and found that fatty infiltration nust 
be of long duration before fibrosis develops. Kimmelstiel et al. (1952) failed to fini fat 
necrosis in severe fatty degeneration. Pollard and Block (1948) stated that fatty changes 
might cause hepatic insufficiency and cirrhosis. It may be a reversible process. 


Fic. 8.—Section of liver showing a moderate degree of fatty Fic. 9.—Liver biopsy showing mullti- 


degeneration and Passive venous congestion. Case of chronic lobular cirrhosis with some regenera- 
ulcerative colitis treated medically for nine years; died from tion of bile canaliculi. Case of severe 
a failure due to pulmonary embolus, no opera- ulcerative colitis. 69. 

tion. 125 


_ (vii) Cirrhosis.—This is a rare complication. Kimmelstiel et al. (1952) found 11 cases 
in the literature; Jones et al. (1951) found 3 cases in 91 cases at necropsy; Tumen ¢’ al. 
(1947) reported 5 cases in a series of 151 cases. Kleckner ef al. (1952) noted it occurred 
in young adults with colitis for one to sixteen years. Ross and Swarts (1948) considered 
that anemia, marked weight loss and protein deficiency cause hepatic insufficiency which, 
if uncorrected, progresses to fatty degeneration, and serious, irreversible changes. The 
nutritional factor may be the most important; deficiencies arise from the defective ‘ood 
intake, faulty absorption and protein loss in the rectal discharge. The patients are also 
subject to a greater risk of serum hepatitis than the general population. Cirrhos’s is 
usually indicated by jaundice, hepatomegaly alone or with splenomegaly, ascites, abnormal 
liver function tests and biopsy. In the Gordon Hospital series there is only one pa‘ient 
with typical cirrhosis who is under my care: 


Female, aged 40, with a history of ulcerative colitis for two years treated conservatively, with 
tenderness over the pelvic colon and hepatomegaly. Investigations including rectal biopsy, 20n- 
firmed ulcerative colitis. Patient was treated conservatively for several months and liver fur tion 
tests were done at intervals with these results: 





Pre-operative Post-operative 
12.1.53 10.6.53 6.11.53 24.3.54 8.10.56 





Serum bilirubin .. .. O3mg.% 1-1mg.% O8mg.% O-8mg.% 0-5mg.% 
Serum alkaline phosphatase 72 units 58 units S56units S50units 27 units 
Thymol turbidity .. a 3 6 3 5 

Thymol flocculation 0 2 1 2 0 
Gold flocculation .. 0 3 2 1 1 
Zinc sulphate turbidity 4 7 8 5 3 


Total protein 8-11 ; 7°5 
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Th patient’s condition gradually deteriorated and on November 16, 1953, a total colectomy and 
anter. or resection of the rectum with an immediate ileo-rectal anastomosis was performed. Liver 
biops’ showed multilobular fine cirrhosis with some regeneration of the bile canaliculi (Fig. 9). 
The patient has made a good recovery. 

(viii) Amyloid degeneration secondary to ulcerative colitis is extremely rare. 

Hepatic lesions in amebiasis——These have a frequency which is determined by the 
incidence and efficient control of the primary intestinal infection. A diminution has occurred 
because amoebiasis is now diagnosed earlier and treated more effectively. De Bakey and 
Ochsner (1951) reported an incidence of liver involvement in 7:-6% to 84-4% (average 
36-6.) in necropsy cases, and in clinical cases from under 1 % to over 25% (average 8-1 %). 
The abscess is often single (70%) and usually affects the right lobe (85%). 

The symptomatology may be entirely hepatic without any symptoms of dysentery. 
Liver function tests, however, are normal. Radiological appearances include elevation of 
the diaphragm, consolidation of the right lung base and a pleural effusion. Treatment is 
with emetine hydrochloride or chloroquine diphosphate and if there is no response both 
drugs are given together. When an abscess forms, aspiration is required in addition to 
these drugs and antibiotics and open drainage may be necessary when the wall is very 
fibrotic. When this type of abscess is in the left lobe of the liver a left hepatectomy is 
preferable to open drainage. 

Pyogenic abscess of the liver—Gangrenous appendicitis was common before antibiotics 
were available, and then suppurative pylephlebitis was greatly feared. A liver pyogenic 
abscess is less frequent, however, than an ameebic abscess. Ochsner et al. (1938) reviewed 
186 cases of liver abscess during 1928-37, of which 139 (74-7%) were amoebic and 47 
(25:2°%) pyogenic. At present, cholangitis following common bile duct obstruction is 
the most common cause and the second most frequent is septicemia. 

Other infections in the portal venous area caused hepatic abscesses in 10-:2% of 
the collected cases and 8:-4°% of the personal cases in the report of Ochsner ef al. 
(1938). These included inflammatory lesions in the terminal fleum, cecum, colon and 
rectum. Kramer and Robinson (1926) reported a case of suppurative diverticulitis with 
pylephlebitis and liver suppuration; a similar case was reported by Whyte (1906). Other 
primary infective lesions are bacillary dysentery, infected carcinoma of the colon and 
rectum, regional enteritis, proctitis and infected hemorrhoids. Taylor (1949) reported 
the association of regional enteritis and multiple liver abscesses. Alders (1944) reported 
a male patient who developed a liver abscess after the ligation of internal hemorrhoids; 
the abscess burst into the right anterior subphrenic space which was drained with the 
recovery of the patient. 


METASTATIC CANCER IN THE LIVER 

Approximately one-half of patients who die with cancer have liver metastases. This 
vulnerability of the liver is due to its position in relation to the portal and systemic circu- 
lations, its large size and the composition of its cellular contents. It is affected by many 
varicties of malignancy including carcinoma, especially of the alimentary tract, pancreas, 
uterus, breast, bronchus, kidney and adrenals; sarcoma; malignant melanoma; 
argentaffinoma; neuroblastoma; malignant lymphoma and teratoma. 

Portal vein dissemination is the main route of spread from the common sites of malignant 
tumours in the alimentary tract; those in other sites not connected with the portal system 
may gain entrance by invading viscera already connected, so that tumours in the ovary, 
uter''s, prostate, bladder, kidneys and adrenals can metastasize to the liver. 

S. sregation of portal blood in the liver.—It has been suggested that blood from different 
abd. minal organs does not mix in the portal vein and has a lobar distribution in that the 
left »be receives a disproportionate amount from the superior mesenteric vein. Clinically 
one obe of the liver is found sometimes to contain one or more metastases while the other 
app: irs free, this is important in relation to partial hepatectomy. We investigated this problem 
by i jecting 0-1 ml. of Na with an activity of 50 yc. into a small tributary of the portal vein 
and he subsequent passage of radioactivity through the right lobe of the liver was recorded 
by _ collimated scintillation counter placed directly over the centre of this lobe. The 
cou. er was then moved over the centre of the left lobe and the injection was repeated into 
ave 1 adjacent to the previous one. Our studies have not shown any marked asymmetry 
int’ : distribution of portal blood between the right and left hepatic lobes. It cannot be 
pos: lated, therefore, that a patient with carcinoma in a certain part of the gastro-intestinal 
trac is more likely to develop metastasis in one lobe of the liver than the other. 

H »atic artery dissemination.—Metastases reach the liver from primary and secondary 
tum urs in the lung. 

L nphatic dissemination is an uncommon route. 


ie 
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Spread by direct extension of a carcinoma of the hepatic and splenic flexures, trans ‘erse 
colon and other neighbouring sites is common. The primary tumour becomes adh. rent 
to Glisson’s capsule, an inflammatory reaction develops and malignant infiltration o. curs 
across this adherent area. Liver necrosis then takes place and severe hemorrhage o ‘curs 
into the peritoneal cavity, lumen of the stomach or colon and the patient presents <5 an 
emergency. 

Spread within the liver—The vascularity of the liver favours intrahepatic sp ead. 
Invasion of the right or left main branches of the portal vein causes metastases i!) the 
corresponding lobe; when a large radical is invaded a wide segment is affected; invasivn of 
a small venule causes metastases in a localized area. One parent metastasis can thercfore 
disseminate quickly throughout the liver. 

Spread from the liver.—Metastases invade the efferent hepatic veins entering the inferior 
vena cava and are carried to the lungs. The inferior vena cava may be directly invaded 
(Willis, 1952). The liver acts as an intermediary for pulmonary metastases from primary 
tumours in the portal venous area. Willis (1952) found 86 of these tumours with hepatic 
metastases had also produced secondaries in the lungs in 27; in 88 tumours without hepatic 
metastases, lung metastases were present in only 8. 

Incidence and operability of hepatic metastases from carcinoma of the stomach, colon and 
rectum.—An analysis was made of the relevant details in the case-records of 1,000 patients 
with primary carcinoma in these sites at the Royal Marsden and Gordon Hospitals; hepatic 
metastases were considered present in 65 cases on clinical assessment and 157 cases on visual 
assessment, a total of 222, or 222% (Table I). 


TABLE I.—INCIDENCE OF HEPATIC METASTASES IN CARCINOMA OF STOMACH, 
COLON AND RECTUM 
Site of Visual assessment— 
primary carcinoma Clinical assessment operation or necropsy 
Total No. with Total No. with 
No. of hepatic No. of hepatic 
cases metastases cases metastases 
Stomach .. a 27 (32:1 %) 276 63 (22-8%) 
Colon... - 12 (32:4%) 135 33 (244%) 
Rectum .. -< 26 (25:5%) 366 61 (166%) 


65 (29: 1%) 777 157 (20°2%) 


The operability was assessed in 157 of the 222 cases with hepatic metastases; operation 
or necropsy was not done in the remaining 65 cases (Table II). 


TABLE IJ.—ASSESSMENT OF OPERABILITY OF HEPATIC METASTASES IN 
CARCINOMA OF THE STOMACH, COLON AND RECTUM 
No. of cases 
No. of possible —_ unsuitable for 
Site of Total No. cases for partial partial 
primary carcinoma of cases hepatectomy hepatectomy 
Stomach .. a 63 14 (22:2%) 49 (77:8%) 
Colon i one 10 (30°:3%) 23 (69-7%) 
Rectum ee te 17 (27:9%) 44 (72-:1%) 


41 (26°1%) 116 (73-9%) 


In the series of 157 cases assessed visually for hepatic metastases, 116 cases (73°)%) 
were considered unsuitable for partial hepatectomy due to extensive liver involvemen: or 
other inoperable metastases. This leaves 41 cases (26-1 °%) with hepatic metastases consid ‘red 
operable for further analysis (Table III). 





TABLE III].—Detaits oF HEPATIC METASTASES FOR WHICH PARTIAL 
HEPATECTOMY WAS POSSIBLE 


Total No. of cases 
41 


Site of hepatic metastases 
Left lobe. Partial hepatectomy performed . hi 5 (12: 2%) 
Right lobe. Partial hepatectomy performed 
Solitary metastasis in right lobe ; 
Two metastases in right lobe .. 
Multiple metastases in right lobe 
Direct invasion of left lobe 
Solitary metastasis in left lobe. . 
Solitary metastasis—site not stated 
Two metastases—site not stated 
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Summary of statistics.—In a series of 1,000 cases of carcinoma of the stomach, colon 
anc rectum, the incidence of hepatic metastases was 222 cases (22:2°%). In the total series 
a partial hepatectomy was considered possible in 41 cases (4-1 %). In the series of 222 
cases with hepatic metastases, 41 cases (18-5%) are considered suitable in retrospect for 
a partial hepatectomy; the operation was carried out in 6 cases (2:7%). 

Scheme of treatment of metastatic liver carcinoma.—The management of the following 
groups of patients is described. 

(1) Metastatic liver cancer from a silent primary tumour.—The liver symptoms and signs 
dominate the clinical picture. An exploratory laparotomy and liver biopsy confirm the 
nature of the hepatomegaly. 

(2) Silent liver metastasis—This is a frequent finding when operating for a primary 
carcinoma of the colon or rectum. 

(a) The primary tumour is operable. When there is diffuse liver involvement the abdomen 
is closed for the patient’s life expectancy is short and palliative treatment is given. When 
considerable liver parenchyma remains and its function is satisfactory the organ containing 
the primary tumour is removed. This may retard the progress of the liver disease. When 
liver metastases are localized in one lobe a right or left hepatectomy is done four weeks 
after the primary disease is removed. 

(b) The primary tumour is inoperable. Palliative treatment is given. 

(3) Delayed liver metastases after excision of the primary tumour.—{a) There is no local 
recurrence. When clinical examination indicates that one lobe of the liver is affected 
it is confirmed by an exploratory laparotomy and if there are no other demonstrable 
metastases or recurrences a left or right hepatectomy is done. 

(b) Local recurrence is present. Palliative treatment is given. 


Results of hepatectomy operations for secondary cancer 


Left hepatectomy.—A survey of the cases reported, including my own, revealed the 
following results. A left hepatectomy was performed in 16 patients; 7 patients were alive 
and well 4, 9, 11, 12, 13, 18 and 20 months later; 1 patient was alive with disease 5 months 
later; 5 patients died 12, 18, 24, 24 and 24 months later; 3 patients were lost sight of. 
A local excision of the metastasis was performed in 7 patients; 3 patients were alive and well 
6, 8 and 48 months later; | was alive with disease 15 months later; 3 patients died 4, 7 and 
8 months later. 

Right hepatectomy.—A survey of the cases reported, including personal communications 
and my own, gave the following results. A right hepatectomy was performed in 11 patients; 
4 patients were alive and well 12, 18, 18 and 18 months later; 1 patient was alive with disease 
6 months later; 2 patients died 4 and 24 months later; 4 patients were lost sight of. 


SWELLINGS OF THE LIVER WHICH SIMULATE MALIGNANT TUMOURS 


Liver swellings occur which resemble malignant tumours and a wrong diagnosis may be 
made. Surgeons are familiar with “nodules” in the liver which may or may not be 
metastases. In these cases further investigation should be made. A _ biopsy of the 
“nodule” is performed, an operable primary tumour is excised and partial hepatectomy 
considered later. When a biopsy is not possible and the primary tumour is operable the 
operation designed to cure the primary disease is performed. The following swellings 
are considered in this connection. 

"iver anomalies.—A good account of these was given by Cullen (1925). A hepatic lobe 
uch as Riedel’s may increase in size forming a tongue-like projection from the right lobe 
w: ich reaches into the right iliac fossa. It is more frequent in females. It may cause 
in estinal occlusion, as in a case described by Cullen when the hepatic flexure of the colon 
became adherent to the liver and kinked. Numerous furrows may occur in the liver 
sv stance forming intervening lobules which are sometimes pedunculated. Multiple lobes, 
sc sile or pedunculated, may be present in the postero-inferior aspect of the liver. 

iver cysts of various types occur; they include blood vessel cyst, ciliated epithelial cyst, 
ly 1phatic cyst and retention cyst. 

Iydatid cyst.—According to Dew (1955), 75% of hydatid cysts occur in the liver; the 
ri at lobe is affected four times more often baa the left. There are two varieties, the first 
is , unilocular cyst which slowly increases in size, the wall may become fibrosed or calcified 
a: 1 sometimes the cyst is infected and filled with pus. In the second the outer cyst wall 


is absent and the inner germinative and middle laminated layers invade the liver like 
a nalignant tumour. 
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Polycystic disease.—A series of 24 proved cases were reported by Comfort et al. (1952) 
23 the liver was diffusely affected and in 1 the left lobe was involved. In about half 
number of patients polycystic kidneys were present. 

Certain chronic infective lesions can be mistaken for metastatic tumours: 
Tuberculosis.—Randolph (1930) reported an autopsy on a patient who died afte: ; 
operation for uterine carcinoma and found many discrete caseous nodules of inactive tu! er- 
culosis in the liver which were confirmed histologically. Miliary tubercles occur in the 
liver in acute miliary tuberculosis and in chronic tuberculosis of lung and bone. Wolf nd 
Flory (1945) reported a case of ileo-cecal tuberculosis with liver involvement. A tuber- 
culoma is sometimes found forming a caseating swelling, the lesion may be multiyle, 
secondary to pulmonary or abdominal tuberculosis. The swelling may become large 

and resembles a necrotic tumour or gumma. 


Syphilis——Gumma may be single or multiple in the liver, which is usually not enlarged 
unless chronic congestion or cirrhosis is associated. Liver nodules may press on the 
inferior vena cava and the openings of the hepatic veins into it causing ascites and enlarged 
collateral venous plexuses. Spontaneous healing is frequent leaving marked scarring 
and nodularity of the liver. 

Actinomycosis of the liver is usually secondary to actinomycosis of another organ and 
the infection reaches it by direct extension from the stomach, duodenum or transverse colon, 
or through the portal vein from the appendix, cecum, colon or ano-rectal region. 


Benign tumours may be mistaken for metastatic carcinoma: 

Hemangiomata are found more often in the liver than in any other abdominal organ. 
They are usually small and found in the left lobe; when multiple they cause nodularity of the 
liver. They are red-purple, rarely protrude above the surface and are compressible unless 
calcified. 

Adenoma is not rare; it may be asymptomatic and discovered at laparotorny, or it may 
cause an upper abdominal swelling which presses on, or displaces, neighbouring organs 
and structures. Its consistence varies from soft to hard and it may be single or multiple 
(Schrager, 1937). 

Connective tissue tumours comprise fibroma, lipoma, leiomyoma and myxoma; they are 
usually small. 

Malignant lymphoma often affects the liver; the extent and nature varying with the type 
of lymphoma. Sometimes discrete nodules are found which simulate metastatic carcinoma, 
especially in lymphadenoma and reticulum-cell sarcoma. 


Nodules of regenerative hyperplasia of the liver were reviewed by Begg and Berry (1953) 
when they collected 29 cases from the literature and added 4 more. The nodules were 
pedunculated (19 cases) or clearly delineated from normal tissue (14 cases); the majority 
had a nodular surface. Histological examination revealed a pattern usually associated 
with post-necrotic cirrhosis or subacute hepatitis. 


Focal hepatic cirrhosis occurs in both sexes at any age and the lesion is usually solitary, but 
multiple nodules occur which vary in size from a few millimetres to several centimetres. t 
is often asymptomatic and found at laparotomy when it must be distinguished from prima‘ 
or metastatic liver cancer. Benz and Baggenstoss (1953) found 34 cases at necropsy com 
prising 40 nodular lesions. The nodules were usually subcapsular, hard and in tle 
right lobe. 

Biopsy of liver “‘nodule’’ is frequently necessary to determine its true nature. When t! 
primary tumour is in the pelvic colon or rectum and the abdomen is opened through : 
infra-umbilical incision visualization of the liver is not possible. In these cases : 
aspiration-biopsy is done by the method of Pack and Brasfield (1955); the surgeon’s rig 
hand is introduced through the wound to identify the “nodule” in the liver so that : 
assistant can introduce an aspiration needle through the parietes which is then guided | v 
the surgeon into the “‘nodule’’. 


THE MALIGNANT ARGENTAFFINOMA SYNDROME 


Cassidy (1930) described an association of symptoms and signs in a young male patie 
with an abdominal tumour and liver metastases who experienced a peculiar flushing of tl 
skin of his face and developed pulmonary stenosis. A description of the symptomatolos 
of a malignant argentaffinoma of the small intestine with liver metastases was given t 
Thorson et al. (1954). An argentaffinoma can occur anywhere in the gastro-intestin 
tract and up to 1950 approximately 60 cases had been reported in the rectum (Raven, 195' 
Thorson et al., 1954). 
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Cinical groups.—(\) In some patients the tumour is an incidental finding, as in the 
appendix. 

(2) In other patients the symptoms are abdominal or rectal, depending on the site of 
the primary tumour. 

(3) Metastases usually occur in the regional lymph nodes and liver and the general effects 
are seen of 5-hydroxytryptamine secreted by the hepatic metastases which passes into the 
blood without being converted by the liver into the inactive metabolite 5-hydroxyindole 
acetic acid. The release of large amounts in the body produces effects resembling those 
of histamine release including a fall in blood pressure, dyspnoea and flushing of the skin 
of the neck. 

The following case record demonstrates the value of colonic and hepatic surgery in 
the treatment of this syndrome. A patient had a carcinoma of the cardia and lower 
esophagus infiltrating the left lobe of the liver which I treated by surgical excision. In the 
portion of liver removed there was a metastatic nodule of argentaffinoma and at a subsequent 
operation two primary argentaffinomata, and a metastatic lymph node, and several liver 
metastases were excised by a partial enterectomy, right hemicolectomy and partial right 
hepatectomy (Fig. 10). 
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Fic. 10.—Section of liver showing a metastasis of argentaffinoma. x56. 


HEPATECTOMY 
History.—The development of hepatectomy operations during the nineteenth and twentieth 
ceniuries is divided into two periods. 


F-rst period—Segmental resections of the liver were performed with intrahepatic ligation of 
blovd vessels, and considerable ingenuity can be discerned in the technique employed. The end- 
resi ts of the nineteenth century were generally favourable for benign tumours, but much less satis- 
fact »ry for malignant tumours. Local recurrence or generalized metastases occurred frequently several 
mor ths after operation. 


S cond period.—Lobectomy operations were performed with extra-hepatic ligation of the main 
blo d vessels and lobal duct (Raven, 1949). During the first forty years of the twentieth century 
par al hepatectomy with intrahepatic ligation of the blood vessels was performed with great 
frec ency. The technique of left hepatectomy with extra-hepatic ligation of the main blood vessels 
anc ile duct of the lobe was described independently by Pettinari (1947) and by Raven (1949). This 
tec! sique was applied to right hepatectomy which was performed by Lortat-Jacob and Robert (1952). 


DEFINITIONS OF PARTIAL HEPATECTOMY 


| edge resection.—A lesion at, or near, the anterior border of the liver is resected by 
angular incisions. Elliptical resection.—A lesion superficial in the substance of the 
is resected by an encircling incision. Transection.—Part of a lobe is excised by an 
‘o-posterior incision through its substance. Left hepatectomy.—A left subtotal or total 
tomy is performed; in the latter operation the caudate lobe is included. Right 
tectomy.—The right lobe is removed. 
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Combined operations.—(1) In \-stage: hepato-gastrectomy; hepato-cesophago-ga trec- 
tomy; hepato-cholecystectomy; right hepato-hemicolectomy. (2) Jn 2-stages: rig it or 
left hepatectomy following a left hemicolectomy or an abdomino-perineal excision ©‘ the 
rectum. 

PRINCIPLES OF TECHNIQUE 


Left hepatectomy (Raven, 1949).—The abdomen is opened through a transverse in< ision 
made half-way between the umbilicus and ensiform cartilage which commences 5 c11. to 
the right of the mid-line and ends at the left costal margin; a second incision is ma:ie at 
a right angle from this transverse incision upwards in the mid-line to the base of the ensi’orm 
cartilage. The left lobe of the liver is mobilized by dividing the left lateral, left corouary, 
longitudinal and round ligaments; the latter is ligated before division. The left lobe is 
now retracted to the right and the left branch of the portal vein, left hepatic duct anc the 
left branch of the hepatic artery are ligated and divided. 

There are usually three main hepatic veins from the posterior aspect of the liver which 
join the inferior vena cava in the posterior hepatic groove. One vein passes from the 
right lobe and another from the left lobe, which open obliquely into the inferior vena cava; 
the third vein is from the middle of the liver and spigelian lobe and it pursues a straight 
course to join the main vein. The left and middle veins are ligated and divided. 

To remove the left lobe, an oblique antero-posterior incision is made with the diathermy 
knife from the attachment of the round ligament to end posteriorly immediately to the 
left of the right hepatic vein joining the inferior vena cava. The raw area of the right lobe 
is peritonealized by covering it with peritoneal folds derived from the divided liver ligaments. 
The peritoneum covering the hepatic artery, common hepatic duct and portal vein is 
sutured. The wound is closed and a soft rubber tube is placed in position to drain the 
region of the divided liver. 


Right hepatectomy (Raven, 1947; Lortat-Jacob and Robert, 1952; Pack and Baker, 
1953).—The same technical principles are applied to this operation. The abdomen is 
explored through a right paramedian incision which is then extended into the pleural 
cavity through the right eighth intercostal space. The right leaf of the diaphragm is 
divided radially towards the inferior vena cava. The right lobe of the liver is mobilized 
by ligating and dividing the round ligament, dividing the longitudinal and right coronary 
ligaments. The cystic duct is then ligated and divided; the right hepatic duct and the 
right branch of the hepatic artery are ligated and divided. The right branch of the portal 
vein is shorter and broader than the left branch and must be exposed anteriorly, the liver is 
then rotated to the left so that this vein can be exposed also posteriorly; it is then ligated and 
divided. The inferior vena cava is then exposed and the two hepatic veins from the right 
lobe and middle part of the liver and any smaller veins are identified, ligated and divided. 
The left hepatic vein is seen and preserved. The right lobe of the liver is then removed by 
dividing the liver with the diathermy knife antero-posteriorly immediately to the left where 
the main right hepatic vein joins the inferior vena cava. 

Any bleeding vessels and small bile ducts in the divided left lobe are transfixed and the 
bare area is peritonealized using the divided hepatic ligaments. The peritoneum covering 
the hepatic artery, common hepatic duct and portal vein is sutured. The diaphragm is 
then sutured and the right pleural cavity is closed with underwater drainage; a soft rubber 
tube is placed in position to drain the region of the divided liver and the abdominal wound 
is closed. 

EFFECTS ON THE LIVER OF OPERATIONS 


Experimental work has shown morphological and biochemical changes in hepatic c:lls. 
Cole and Leuchtenberger (1956) compared the histological appearances in dogs pre- :nd 
post-operatively. In the pre-operative liver the chromatin in the nuclei was finely gran ‘lar 
and evenly distributed, but in the post-operative liver it was coarse, coalescent, distrib: ted 
irregularly, and large rarefied areas were present. The nucleoli after operation bec me 
larger with irregular borders. The changes were most obvious three to six hours « ter 
operations and no appreciable differences were seen three or four days later, and the 
severity of the operation did not influence the effects. These workers also found an incr: se 
in the tyrosine content of the cytoplasm three hours following operation, but no chi ge 
occurred in the desoxyribonucleic acid in the nucleus. The interpretation of these res Its 
is not yet clear; they may indicate increased protein synthesis by the liver or the pres« } 
there of the products of increased protein catabolism. 

Clinical work also demonstrates certain changes. In 11 patients undergoing.a m 
abdominal operation serial liver function tests were done before, at the end of the opera 
and three days later. In 9 patients the serum bilirubin rose as much as six times its 
operative level; greater increases were found in those given blood transfusions. No char 
occurred in the flocculation tests, and in 2 patients a mild fall occurred in the total se: 
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pre.eins. Tagnon er a/. (1948) carried out liver function tests in 20 patients immediately 
aftr an extra-abdominal operation and found a significant increase in bromsulphthalein 
retention in 14, The effects of giving ether and Pentothal-sodium were not important. 
Geiier and Tagnon (1950) investigated changes in the tests in 33 patients after major 
abdominal operations; in 17 of 22 there were abnormalities in the bromsulphthalein test; 
in !4 of 22 in the cephalin flocculation test, and 24 of 33 patients had abnormally high 
serum bilirubin for several days. There was an increased production of bilirubin and 
post-operative impairment of liver function with blood transfusion. Keeton et al. (1948) 
found the maximum excretion of urinary urobilinogen occurred on the third day after 
herniorrhaphy and cholecystectomy which returned to normal by the sixth day. 


CAusES OF LIVER DAMAGE IN OPERATIONS 


These include trauma, shock, anesthesia and inanition. Anoxia in anesthesia or shock 
causes parenchymal damage. French et al. (1952) observed no difference between the 
effects of ether and cyclopropane; Geller and Tagnon (1950) found no changes in the liver 
function tests with nitrous-oxide gas, ether and oxygen, spinal anesthesia alone and com- 
bined with Pentothal Sodium. Keeton et al. (1948) found that post-operative inanition 
affected liver function and a high caloric diet containing 2-6 grams protein per kg. resulted 
in a positive nitrogen balance. 

The effects of liver abnormalities can be greatly increased by even minor operations and 
may cause death. For example hepatic coma may develop in twenty-four to forty-eight hours 
after a paracentesis. This procedure is usually necessary to relieve dyspnoea or severe 
abdominal distension, but it must be done with caution; when severe liver damage is present 
the operation is done in stages. Severe gastro-intestinal hemorrhage is an important 
cause of hepatic coma; the retained blood may release ammonia. The hemorrhage and 
shock are controlled and when practicable the blood is removed from the colon by an enema. 


Other precautionary treatment with liver damage.—Bed-rest is essential when the liver is 
tender, jaundice is present and liver function tests very abnormal. Protein deficiencies are 
rectified as much as possible. Avoid acute infections, maintain the urinary output and 
do not overload with fluid when oliguria is present and not associated with dehydration. 
Caution is necessary in the use of ammonium salts as diuretics, of sedatives, analgesics and 
hypnotics. Morphine is contra-indicated for it is conjugated in the liver before excretion; 
pethidine can be given. Choose the barbiturates with the greatest renal excretion, namely 
barbital and phenobarbital, and carefully grade the dosage. Avoid paraldehyde and 
chloral hydrate; bromides can be given. Fluid intoxication and dehydration should 
be prevented and the electrolyte and water balances maintained. The diet should be rich 
in protein, such as meat and fish, and 150 grams are taken with 350 grams carbohydrate, 
and 70 grams of fat. Vitamins and liver extract are included but salt is excluded when 
ascites or oedema is present. 


LIVER REGENERATION FOLLOWING HEPATECTOMY 


he liver possesses good power of regeneration; Schroeder (1906) quoted Ponfick who 
removed three-quarters of the organ and found it regenerated to four-fifths of its normal 
weight, and in some cases it regained its full weight. Localio and Saltz (1950) described the 
reveneration of the liver in a patient after massive mechanical destruction. Pickrell and 
Clay (1944) stated that large areas of the liver can be destroyed by disease or removed 
su*gically and regeneration occurs promptly and almost completely. 
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DISCUSSION ON THE ATIOLOGY OF PRE-ECLAMPSIA 


Professor J. C. McClure Browne: 


Placental Ischemia is not an AEtiological Factor in Pre-eclamptic Toxemia 

No two speakers on the subject of pre-eclamptic toxemia will present the same points 
of view, because there are as many theories on this subject as there are obstetricians. 

My interest in pre-eclamptic toxemia and its etiology is, I think, clearly an inherited one, 
and obviously it must be due to some hitherto undescribed dominant gene. Then in 1946 
I was fortunate enough to come under the influence, first at Hammersmith and later in 
Edinburgh, of Professor Robert Kellar, who in his own inimitable way goaded me into 
taking a more active interest in this particular problem. About that time, too, the work 
of Beker (1948) and of Bastiaanse and Mastboom (1949) revived attention on the placenta 
as the supposed starting-point of the chain of events which culminates in eclampsia. As 
far back as 1914, Professor James Young—my predecessor at Hammersmith Hospital— 
had postulated that the red infarct which could be, and still can be, demonstrated in cases 
of eclampsia was the site of origin of chemical substances which initiated the whole 
syndrome. Ernest Page (Ogden et al., 1940), too, had shown that partial occlusion of the 
aorta in the pregnant bitch resulted in a rise in systemic pressure. From these observations, 
and others, arose the idea that placental ischemia existed in pre-eclamptic toxemia, and, 
as with so many matters in obstetrics, once it had been postulated, it became apparently 
accepted as a fact, and on this supposed fact new theories of the etiology of pre-eclamptic 
toxemia were put forward. 

If one accepts that placental ischemia will indeed cause a rise in systemic blood pressure, 
then it is logical to suppose that pre-eclamptic toxemia will develop in conditions where 
the pregnant uterus is subject to over-distension; conditions such as hydramnios, twins and, 
in some cases, in the primigravida. Professor K. Franklin and Mr. Sophian have shown 
that distension of the pregnant rabbit uterus will cause a renal cortical ischemia which 
could be held to account for the occurrence of albuminuria. Recently, however, 
McGaughey ef al. (1956) in experiments on the dog have failed to show that a specific 
utero-renal reflex exists. 

Up till 1948, though there was evidence to suggest that placental ischemia might have an 
important role to play in the etiology of pre-eclamptic toxaemia, nobody had shown that 
such a condition actually existed, and it seemed to me vital to prove or disprove this. To do 
this Veall and I considered that it was important that the placenta should be studied in situ 
before the foetus was delivered, and indeed before the uterus was opened. The first problem 
was to find the placenta under these conditions, and for this reason we developed a 
method of locating it using tracer doses of radio-active sodium (Browne, 1951). The 
method (Browne and Veall, 1953), though established purely for this experimental purpose, 
has important clinical applications in the exclusion of placenta previa as a possible cause 

f antepartum hemorrhage, and is in general use to-day at Hammersmith for that purpose. 

In cases where we found that the placenta was situated anteriorly it was possible to inject 
@ tracer dose of **Na into the chorio-decidual space, and to record the time taken for it to 

: cleared by the maternal placental circulation In the normal case—that is to say the 

oman without pre-eclamptic toxemia or hypertension—between 38 and 40 weeks the 

ean half-period for clearance was 21 seconds. In cases with pre-eclampsia the mean half- 

‘riod was 65 seconds, more than three times as long, showing clearly that in pre-eclampsia 
« true placental ischemia existed. However, in cases of essential hypertension, even mild 

ses, where the hypertension had antedated the pregnancy, the same degree of ischemia 

is found. We concluded therefore that the placental ischemia was the result and not 

2 cause of the hypertension which is one of the cardinal features of pre-eclamptic toxemia. 

e were astounded at the marked reduction in maternal placental blood-flow that occurred 

ien hypertension was present, and at first refused to accept it as valid. However, careful 

view of our methods and results showed that we should indeed accept it. Subsequently, 
orris et al. (1955) at University College Hospital adapted our method to study the 
arance of radio-active sodium from uterine muscle, and showed that there, too, the same 
juction in blood-flow as evidenced by prolongation of clearance time existed. Walker 
a d Turnbull (1953), working on the other side of the placental membrane, found that in 
»se conditions there was evidence of foetal anoxia, in that the concentration of hemoglobin 
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in the foetal blood was raised. Neither Morris nor I found any diminution of tis: ie 
clearance in striated muscle. 

The existence of this placental ischemia in cases of hypertension, whether essential >r 
pre-eclamptic in origin, explained many things. For example, it explained why the bay 
tends to be small in cases of essential hypertension and the serious significance of hyp. r- 
tension in association with post-maturity in which placental insufficiency is also a feati re 
(Browne, 1954). It explained, too, many of these cases of intra-uterine death in the |: st 
few weeks of pregnancy, when only a mild hypertension was present. 

This clear evidence, therefore, that hypertension causes placental ischemia, suggests that 
the uterine tension theory for the origin of pre-eclampsia is wrong. We are told by tie 
exponents of this theory that the tension of the primigravid uterus, or the presence of twits, 
or hydramnios, conditions frequently associated with pre-eclamptic toxemia, produces a 
placental ischemia and if the intra-uterine tension be reduced—for example, by rupturing 
the membranes—then the ischemia is diminished and the toxemia is immediately improved. 
But this certainly is not my experience in clinical obstetrics, and I am sure we would ull 
agree that there are many instances of serious deterioration in cases of pre-eclamptic toxemia 
after surgical induction has been performed, so that we are compelled on occasion to perform 
Caesarean section in this particular type of case because of imminent eclampsia. 
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Mr. Norman Morris: 

The pioneer work of Professor McClure Browne stimulated Dr. Helen Payling Wright 
and myself to investigate the clearance rate of *4Na from the myometrium. Initially we 
selected mothers at rest in hospital between 30 weeks and term. A point was chosen on 
the abdominal wall about 4 cm. below and lateral to the umbilicus. This was infiltrated 
with between | and 2 c.c. of 1% lignocaine. The injection needle was then introduced 
through this area into the myometrium and 0-3-0-4 ml. of *4Na with an activity of between 
5 and 10 we. was injected (see Fig. 1). A Geiger counter was then arranged over this site 
and the rate of clearance of the **Na recorded. After correcting our results for the rising 
background they were then expressed in terms of the time taken for the counting raic 
to reach half value (Fig. 2). These figures clearly show a reduction in clearance rate and 
therefore presumably of myometrial blood flow in relation to pre-eclampsia. 


Cases 1/2 time value 
10 20 mins 


Normotensive 20 4:1+0:354 


0 
Mild PET. | 10 =: 7.7 40-523 


Severe PET. | 8 ae 5:3 t2-854 
FOETUS + 
Twins 10 = 6-6 —1:054 


Fic. 1. Fic, 2.—Uterine clearance rate of *4Na in'pregnanc 


Injection of ?4Na into myometrium. 























Our series was then extended to some 90 cases. In a few we measured the clearanc 
rate after lowering the blood pressure with protoveratrine and the results are shown i 
Fig. 3. Lowering the blood pressure appeared to improve the clearance rate. 

We then investigated the effect of exercise upon the clearance rate of Na from bot 
the myometrium and the anterior belly of the quadriceps. For this we devised an Exercycl 
With the patient at rest an initial clearance reading from an injection into both tl 
uterus and the quadriceps was obtained in a similar way to that already described. SI! 
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Fic. 3. Fic. 4.—Pressor effect in P.E.T. 


was then encouraged to use the apparatus; after she had achieved a steady pace for some 
5 minutes, she stopped for a few moments just long enough for us to give an injection into 
the uterus and quadriceps. After this she resumed her cycling for a further 5 minutes. 
At this point she stopped and was encouraged to relax as much as possible. The results 
were as follows: 

In both groups there was a significant rise in diastolic pressure during exercise. In the 
5 minutes following the pressure fell rapidly towards the resting level. 


During After 

Resting exercise exercise 
Normals wi 73-3 + 1:75 85-5 + 2-22 75-8 + 2°31 
Pre-eclamptics .. 93-3 + 1°71 98-9 + 2-53 91-4 + 2-45 


In both groups there was a statistically significant decrease in uterine clearance rate during 
exercise. This quickly returned to normal within 5 minutes when exercise was stopped. 


Uterine clearance rate: Time to half value in minutes. 


During After 

Resting exercise exercise 
Normals ae 4:07 + 0:27 5-43 + 0-42 307 + 0-43 
Pre-eclamptics .. 7:17 + 0-22 8-75 + 0-52 6-25 + 0-53 


These results therefore suggest that during exercise there is a reduction in blood flow 
to the uterus with a quick return after this is stopped. Furthermore it seems probable 
thai this reduction in uterine blood flow is the result of a generalized splanchnic vaso- 
constriction since in the non-pregnant exercise also reduces the renal blood flow. The 
actual extent of reduction is possibly governed by many other considerations such as height, 
weizht, skeletal development and the general state of bodily fitness. 
may be of value to consider the possible clinical significance of these findings. It is 
wel! established that rest usually helps to prevent deterioration in a case of pre-eclampsia; 
physical activity appears to have the reverse effect. 

lhe origin of the pressor mechanism is unknown. Mr. Sophian thinks it largely originates 

fro’. the kidney, others think it may come from the placenta while still others believe it 
ma’ arise in the adrenal or pituitary. Whatever its origin, we would probably agree that its 
effc t on the uterus and placenta is as indicated in Fig. 4. It can be seen that exercise by 
int isifying the vaso-constriction will also temporarily exacerbate these changes. 
_ £ nee physical activity produces a subsequent hypertensive exacerbation of some duration 
it \ ould appear that the increased splanchnic vaso-constriction provoked during exercise 
ma also have the effect of stimulating or perpetuating the production of the pressor factor 
fro ) whatever viscera this may arise. 

| this way a vicious cycle is established. The blood pressure rises and eclampsia becomes 
mc > imminent. The uterine blood flow is progressively reduced. The changes occurring 
ine placenta are illustrated in Fig. 5. The placental blood flow is impaired and tropho- 
bla ic anoxemia results. This, in turn, may result in irreversible trophoblastic degeneration 
anc infarct formation. These changes may be associated with an intrinsic failure of placental 
de. lopment which sometimes seems to be a related factor in severe early pre-eclampsia. 
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As term is approached there is a natural reduction in placental function, sometimes refer ‘ed 
to as “‘senility”’. 

As a result of all these changes there is a progressive reduction in placental function ; d 
intra-uterine death of the foetus may occur. Rest can only partially reverse this sequenc: of 
events and, clearly, to be effective, it must be instituted at a very early stage. 

Fig. 6 illustrates the ill-defined frontier between the normal patient and the one vw ith 


Reduced Intervillous Impairment of function Increased 
irculation Ae destruction ot demands of 
5 Trophoblast growing foetus 
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X ||| Reduction ot 
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sy ry, ae 
Xx NORMAL 24 PRE-ECLAMPSIA 
€? 
OEDEMA 
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Intrinsic failure of % Intrinsic degeneration (aging) if 
Placental Development = , Fic. 6.—The effect of rest on the 
Fic. 5.—Placental changes in P.E.T. incidence and severity of P.E.T. 


pre-eclampsia. Many of us do not agree regarding the upper limit of the normal blood 
pressure and we confine our attention to those patients who show indisputable evidence of 
pre-eclampsia, such as hypertension, eedema, and albuminuria. Our results are good, but 
many women do progress to moderate or even severe pre-eclampsia before we see them. 

I believe that a// primigravide and any other patient thought to be particularly 
susceptible to pre-eclampsia should be advised to rest as much as possible from 30 weeks 
onwards. In all probability this measure would completely alter the pattern of severity 
of pre-eclampsia. The mild cases would occur later, or never at all; the moderate would 
become mild, and the severe, moderate. In turn the perinatal mortality from this condition 
should be much reduced. 


Mr. John Sophian: The Cause of Pregnancy Toxamia 

If patients with incipient or pre-existing hypertension are excluded toxemia is never met 
with outside primigravidity, hydramnios, concealed accidental hemorrhage, hydatidiform 
mole, or multiple pregnancy. 

Since “essential” hypertension can possibly occur as a result of a renal mechanism [1], 
and since renal ischemia can be held to explain the cedema, hypertension and albuminuria 
which characterize the toxemic state [2]—signs entirely similar to those of acute glomerv|ar 
nephritis, an undoubted renal disease [41 ]—it is reasonable to infer that a renal ischemic 
change occurs in pre-eclampsia. This condition is associated with an increased resistaiice 
to stretch of the uterinc muscle and such a resistance could be evoked by uterine ov:r- 
distension; or even normal distension of the primigravid uterus. The utero-renal re/'cx 
demonstrated by Franklin and Sophian [3] has shown that by provoking resistance in ‘he 
rabbit’s uterus (by fluid distension) a stimulus is produced causing renal cortical ischen.ia. 
Evidence has thus been produced to correlate these renal changes with toxemia | +): 
further, all grades of renal ischemic change, and cortical necrosis have been produ: ed 
by renal nerve stimulation [5], which suggests that anuria can result from a reflex respoi se. 
Evidence of a utero-renal reflex is provided by the over-distension of the uterus in 
concealed accidental hemorrhage causing anuria due to renal cortical ischemia. It | as 
been shown that removal of the distension-stimulus by rupture of the membranes : 1d 
interruption of the suggested nervous reflex by splanchnic block [6 and 7] is sufficient to 
Overcome incipient or early anuria. Correlation of the severe cortical ischemia of ant 
with the renal state underlying pre-eclampsia was shown when intravenous sali ¢ 
mistakenly administered as a therapeutic measure to an anuric, precipitated cede! 
hypertension and fits [8]. Albuminuria is always detectable in the earlier oliguric ph. s¢ 
and when an excess of salt and water exists in the presence of renal ischemia all signs of 
toxemia are evoked. Pre-eclampsia and eclampsia may also be produced when | is 
sequence is reversed, salt and water retention being preliminarily affected by giving D.O.C .. 
and salt, followed by renin [9]. 

In the pre-eclamptic process there is a great deal of evidence to show that renal ischer 4 
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is continuing as pregnancy advances, evidence that is derived from the reduced glomerular 
fi:tration rate and renal plasma flow figures [10] and from renal biopsies [11]. The signs 
cin also be construed as those resulting from renal ischemia [12]. It is suggested therefore 
that the continuing ischemia of the kidney is responsible for the signs of pre-eclampsia. 
Sudden renal shut-down, as evidenced by the development of anuria, has a possible counter- 
part in the suspension of renal function in the salmon when it changes its river habitat 
for the sea; and it can be shown that this is entirely due to the presence of salt in the new 
environment [13]. It should be noted also that the kidney is more prone to an “‘anuric”’ 
shut-down if the liver is damaged [14], and as a corollary, renal damage of an ischemic 
type can result from compression of the porta hepatis [15]. The supervention of fits, 
coincident with severe exacerbation of hypertension, has been seen following prolonged 
clamping of the remaining renal pedicle, after unilateral nephrectomy; cerebral vascular 
spasm accompanies this manifestation. Further, these experimental animals, who have 
been kept on saline, can occasionally develop severe cedema, thus demonstrating the associa- 
tion of ceedema, hypertension and fits with ischemia of the kidney [16]. In the causation 
of fits, changes in the electrolyte concentration of the plasma have been shown to be 
responsible [17]. Sodium and chloride concentration of the plasma can therefore be 
responsible both for a renal shut-down, as in the salmon, and for the production of fits, 
while salt is necessary for the production of hypertension [18]. Renal ischemia can cause 
the retention of salt and water [42] and a 1% reduction of the glomerular filtration rate 
(G.F.R.) can account for the retention of 10 grams sodium daily—a not inconsiderable 
amount when spread over the later months of a toxemic pregnancy when G.F.R. is 
markedly reduced. Recent work in the experimental animal has demonstrated a reduction 
of one-third in the G.F.R. during the early periods of uterine distension [19]. Nephron 
dissections, which help to differentiate purely ischemic lesions from those in which 
poisons have been active, clearly indicate that the tubular damage is due to ischemia in the 
anuria following eclampsia [20]. All this evidence suggests the presence of renal ischemia 
in pre-eclampsia which by producing salt and water retention can be responsible for 
hypertension, fits and even anuria. Alternatively, the principal effect of renal ischemia 
may be directly upon the vascular system, enhancing hypertension and evoking encephalo- 
pathy. It has been shown in nephritis that reducing the renal blood flow increases the 
escape of protein through the glomerular filter by slowing the stream, suggesting that 
renal ischemia produces the albuminuria as well [21]. It follows that every sign and com- 
plication of toxemia can be explained by renal ischemia. Corticoids [22], which are 
in the main responsible for the shifts of retained water and electrolytes in the body 
compartments are of secondary importance. 

Evidence that the uterine stimulus originates in the resistance to stretch of the myometrium 
is both direct and indirect. Uterine tone has been shown to be raised in hydramnios [23], 
in toxemic pregnancy [24], in concealed accidental hemorrhage [25] and also in hydatidi- 
form mole in which Acosta-Sison [26] has drawn attention to the association of the height 
of the uterus with the severity of the toxemia, an implication of increased regression also 
present in primiparity indicating increased myometrial tension [37]. Apart from this direct 
evidence, puncture of the membranes in pre-eclampsia [27] and oliguria [28] is associated 
with clinical improvement before labour commences, while introduction of a hydrostatic 
bag for purposes of induction in toxemia has been observed at least on one occasion to 
precipitate anuria. It should be added that interrupting the arc of the utero-renal reflex by 
ciudal analgesia has great therapeutic value [29], as has destruction of the nervous path- 
ways [38]. It has been shown, that increased tension of the uterine wall causes a reduced 
circulation through the myometrium [30] while a noticeably reduced myometrial circula- 
ton has been found constantly and continuously in pre-eclampsia [31]. This circulation 
cin also be diminished by exercise [12]. On one occasion in toxemic pregnancy consider- 
ale augmentation of the blood flow through the uterine wall and amelioration of the 
; e-eclamptic signs were apparent on the death of the foetus [32]. Presumably this was 
Cie to its crumpling, resulting in a reduction of the stretch factor with corresponding 
© minution of the utero-renal reflex. Prolonged contraction of the uterus during labour 
fis on one occasion been found to coincide with the onset of toxemi. [33]. The 
« lenosine content of the blood in toxemia, indirect evidence of a heightened uterine tone, 
| 1s been found to be much higher than in normal pregnancy [34]. 

Toxins originating from the foetus or the placenta cannot be responsible for the etiology, 
‘nce amelioration of toxemia results on the intra-uterine death of the foetus, although it 

still retained in utero. Such toxemia can recrudesce at labour when the death of the 
{ etus and placenta exclude the renewed manufacture of such hypothetical substances [4]. 

2phron dissections of the kidney of patients with eclamptic anuria do not show any toxic 
« fect on the tubules [20]. Neither is it reasonable to assume that toxin production is 

clusive to first pregnancies alone; indeed no:toxin has yet been found. 
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Examination of the hypothesis that hormones are responsible for pre-eclamptic sig: ; 
suggests that such substances play no primary part in production [35]. An antigc 1 
reaction can be excluded, as its incidence should become more pronounced in later pre - 
nancies, whereas toxzmia is a disease of the primigravid. Dietetic theories fail to apprecia 2 
the effect of salt which aggravates the condition. 

Certain criticisms have been levelled against the thesis put forward here viz.: 

(1) It cannot explain postpartum eclampsia. But Franklin has found renal ischem:. 
particularly marked during labour and coinciding with the postpartum contractions «f 
the uterus. 

(2) It has failed to produce toxemia experimentally. This work was carried out wiih 
rabbits and the rabbit’s uterus cannot resist stretch for a period long enough to allo. 
pre-eclampsia to develop; neither has the animal suitable suprarenals, a fact indicated by 
the D.O.C.A. priming necessary to provoke eclampsia [9]. 

(3) A denial of the existence of the “‘dual” [Trueta, 39] circulation in the kidney on 
which the thesis is based. This criticism originated because current biochemical inte:- 
pretations of renal hemodynamics were only valid for a single renal circulation. However. 
Pappenheimer [36] claims that a dual circulation must be postulated to explain the filtration 
fraction and the less than 100% extraction ratio that prevails. 

It is again postulated that the etiology of toxemia is to be found in the resistance of 
the myometrium to stretch provoking renal ischemia. This, if pre-existent in essential 
hypertension or brought about by the utero-renal reflex or exercise [40] explains the reduced 
uterine blood flow it effects. 
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[May 24, 1957] 
DISCUSSION ON PREVENTION OF ECLAMPSIA 


Professor G. Gordon Lennon: 
Induction of Labour in Pre-Eclampsia and Eclampsia 
1. Indications: 

(1) To cure eclampsia after control of fits 

(2) To cure toxemic accidental hemorrhage 

(3) To cure pre-eclampsia (To prevent eclampsia and/or accidental hemorrhage). 

A. Acute case. (a) Rising blood pressure despite treatment. (5) Increasing albuminuria. 

B. Acute on chronic case. (a) Rising blood pressure. (6) Accidental hemorrhage. 

C. Chronic case. (a) Maintenance of blood pressure at toxemic level (140/90 or 
above) under treatment and gestation at least of 36 weeks’ duration. (b) Continuing 
slight or recurrent slight albuminuria. Slight albuminuria not exceeding 14 days’ 
duration. 

(4) To avoid placental insufficiency. Cured pre-eclampsia however mild or recurrent; 
gestation at least of 36 weeks duration. 

Before considering relevant points I should like to emphasize that from 1951 to 1956 
I have taken 130/80 as the upper limit of normal blood pressure, a level indicated for many 
years by Professor F. J. Browne. Any woman who has started pregnancy with a blood 
pressure of this level, or below, and who rises to a level of 140/90 I have regarded as toxeemic. 
In 1951 the severity of toxemia in my wards was high. An attempt, therefore, had to be 
made to impress general practitioners with the importance of the condition in its early 
stages by admitting to hospital those patients with a blood pressure of 140/90 and no other 
signs of toxemia. In addition, visiting lecturers helped the crusade including Dr. Hamlin 
and Professor Bruce Mayes from Sydney who have done so much to teach us the intensity 
of pre-natal care required in the management of toxemia. In this connexion I would like 
to mention another from Sydney, Mr. T. Dixon Hughes lately deceased, who was the prime 
instigator of the wonderful results achieved at Crown Street Hospital. He showed before 
anyone else that in practice, albeit his private practice, eclampsia need not occur, and I 
wish to record this small tribute to him. Latterly in Bristol, patients with early evidence of 
toxemia have not been admitted to hospital, but have been put to bed at home with daily 
supervision by midwives and general practitioners. Since I believe that fulminating 
eclampsia represents inadequate pre-natal care, general practitioners have been asked to see 
that patients with a blood pressure which does not settle within forty-eight hours after rest 
in bed at home must be sent into hospital, or should be assessed on the advice of a consultant. 
Thus, I can show that whereas there were 13 cases of eclampsia in 1951, 1952 and 1953 there 
has only been one case since 1954, and that in a non-booked case. In fact since 1951 there 
has only been one case of eclampsia in a booked case (postpartum, one fit). The average : 
total deliveries each year in the Professorial Unit is 1,300, 80° of which are booked. 

When the results after the use of hypotensive agents such as sodium amytal, Apresoline, 
phenobarbitone, Serpasil are assessed the foetal death-rate is independent of effective lowering 
of the blood pressure. The relationship between the severity of the condition of toxemia— 
irticularly in the presence of albuminuria—and feetal mortality is a close one. No less 
timate is the association between the maturity and feetal risk. In my opinion the results 
-e have obtained do nothing to alter the view that placental damage once sustained is 
reversible, and foetal survival depends on the amount of residual functional placental tissue 
and the foetal maturity. 

Knowing then that even a mild toxemic episode can lead to some degree of placental 
*hemia (Browne and Veale, 1953) and appreciating the possibility of placental insufficiency 
the post-mature (Walker, 1954), recently confirmed by MacKay (1957), even a cured 
ild pre-eclamptic should have labour induced at 38-39 weeks, or, should the toxemia 
cur, at any rate after the 36th week. Indeed, MacKay has this to say: “the infant who 
in a very dangerous situation is one whose mother has been suffering from a long-continued 
ld toxemia and who is allowed to become post-mature. The cord oxygen levels in these 
ses may be truly desperately low.”” There should be no combination of post-maturity 
d even mild pre-eclampsia. 
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CHANGES OF METHOD OF INDUCTION 


Methods: 
(1) Medical induction: Oxytocic drip. 
(2) Surgical induction: (a) Rupture of forewaters. (6) Cesarean section. 
(3) Combined medical and surgical induction: (a) Rupture of forewaters followed by 
ytocic drip. (b) Oxytocic drip followed by rupture of forewaters. (c) Cesarean section 
é teraor b. 
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(a) Rupture of the Forewaters 
Since 1953 the Drew Smythe catheter has not been used. All surgical inductions, therefor ., 
are now by rupture of the forewaters. This change was precipitated by a maternal dea’) 
from sepsis (the only death from sepsis) after a Drew Smythe induction of labour for toxemi .. 
Three days after induction the patient died in the second stage of labour, and at post-morte 
there was found a pool of pus between the membranes and the uterine wall, at the site 
the puncture. Obviously, the cardinal principle of ‘“‘where there is pus let it out” had not 
been obeyed. Since then, in 1954 and 1955 a series of 987 surgical inductions by ruptu:e 
of the forewaters has been carried out. 51% of these inductions were for pre-eclamptic 
toxemia and essential hypertension. Only 13 cases developed genital tract infection giving 
rise to notifiable pyrexia, and in this connexion I would lay stress upon adequate vagin.!| 
Ss 
) 
Ss 
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toilet as well as vulval toilet before vaginal examination prior to induction. In this seric 

of inductions there were no maternal deaths, stillbirth rate (corrected for abnormalitic, 
was 1-1°% and the neonatal deaths (corrected) was 0°5°%%. The Cesarean section rate w: 

1:94%. There were only two cases of prolapsed cord. From experience then I believe 
that rupture of the forewaters is the more reliable method of induction of labour, and i 
does not matter whether the head or breach is free or engaged. 78% of this series were 
delivered within forty-eight hours of induction, and only 3 cases had a prolonged first stage 
of labour following rupture of the membranes. 81°% were delivered following a first stage 
of twelve hours or less. A comparable series with not such good results when using a 
Drew Smythe catheter has recently been published by Manly (1956). 

(b) Oxytocic Drip 

All cases of induction for toxemia should have a vaginal examination to determine the 
state of the cervix. If the cervix permits rupture of the forewaters then this should be 
carried out. If the cervix does not admit penetration by the finger and the case is the more 
chronic variety of pre-eclampsia, then an oxytocic drip (Syntocinon) is set up in an attempt 
to open up the cervix. This drip, similar in every way to the one employed twenty-four hours 
after rupture of the forewaters, is started with 1 unit of Syntocinon in a bottle of 5°% glucose 
solution (540 ml.). It is regulated at a rate of 12 drops per minute rising at half-hourly 
intervals to a total of 60 drops per minute. 5 units of Syntocinon are put in the second 
bottle, again starting at a rate of 12 drops per minute. When uterine contractions occur the 
drip is maintained at that same number of drops and is continued until labour has been 
completed. Formerly, the drip was not set up until forty-eight hours after rupture of the 
forewaters, but this has been advanced to twenty-four hours after rupture because of 
urgency in many cases of pre-eclampsia. If the drip is being used to open up the cervix it 
will take at least forty-eight hours, and maybe even slightly longer before the cervix is 
sufficiently dilated to permit forewater rupture. If the membranes have been ruptured for 
forty-eight hours and labour not completed chloramphenicol is given. This was the 
preparation decided in consultation with the pediatricians and which we have used now 
for some four years. Recently, Smith et a/. (1956) advocated streptomycin and oxyte- 
tracyline in such cases but we believe that adequate cover for baby and mother is provided 
by chloramphenicol without risk of blood disease and without painful injections. 

Theobald et a/. (1956) reviewed a large number of cases which had had oxytocic drips 
and they advocate a dilution of 1 in 10,000 and | in 5,000 with the drip maintained at 
rate of 40 drops per minute. This drip is set up with supervision by the house surgeon on\y 
for the first half hour when foetal distress may occur and the drip may have to be taken down. 
I tried Theobald’s procedure but with less success than my own method as far as the ons: t 
of labour was concerned. 

Since June, 1954, oxytocic drips have been used at Southmead Hospital in an average «! 
10% of cases. It is noticeable that if the drip percentage falls the Caesarean section rai< 
rises. Out of 81 oxytocic drips used in cases of toxemia at Southmead Hospital there w: 
only one foetal death (32 weeks, blood pressure 210/130, albumin + -+ +). 

Pethidine is used as indicated during drip therapy. 

(c) Caesarean Section 

I find that other indications for Czsarean section occur in an average of 25% of toxem. : 
cases. Where toxemia is the only consideration I would say that Cesarean section has | 
be employed (1) for the acute, very premature case of pre-eclampsia and (2) in the mo 
chronic case where the pre-eclamptic state is Ceteriorating and labour has still not ensue 
afier surgical and (or) drip induction and (3) in a very few cases of eclampsia. In faile 
drip cases, and these are very few, it is wise to ponder that the activity of the female uteri 
is not always readily stimulated even after rupture of the membranes in cases of pos 
maturity, and Baird (1955) has shown the influence of age in this connexion. Where: 
Cesarean section was used more frequently in cases of toxemia some years ago, it is on 
seldom used now when toxemia is the only indication, and in this series for the past thre 
years has been used in slightly over 3% of cases each year. 
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(Cesarean section in toxemic accidental hemorrhage is seldom indicated. The 
coiibination of anoxia and prematurity is highly dangerous for the foetus, and the results 
obiained do not justify the use of Cesarean section at any rate until near maturity. 


RESULTS 

(1) The foetal salvage rate in toxemic cases from 36 weeks onwards in my series was (and 
should be) almost 100%. Before 36 weeks, including early cases, the foetal salvage rate is 
jusi over 50%. (Stillbirths and neonatal deaths almost equal in number.) 

(2) Comparing 1951 and 1956 figures of induced toxzmic cases there has been an overall 
improvement in foetal salvage of 5%. This does not illustrate the whole picture, however, 

because now the improved results are obtained with greater 

ease and avoidance of worry by rupture of forewaters (61% 
— non Touoen of cases), oxytocic drip before or after rupture (10% of cases), 
or and Cesarean section is only just over 3%. 

There remains a hard core of stillbirths and neonatal deaths 
in 6:5 % of non-induced cases, almost the same figure for both 
years 1951 and 1956. They include intra-uterine deaths, not 
only in emergency cases, and it would appear that they result 
from a reluctance to induce labour in some cases, particularly 
when the degree of prematurity is great. A bolder approach 
in future may salvage some of these. 

(3) Fig. 1 illustrates the mean size of baby at different 
stages of gestation in normal pregnancy and in toxemic cases. 
The graph was compiled with the use of Bastiaanse’s figures 
(1956), and also the mean weights of the stillbirths and neo- 
natal deaths (presumably the more serious cases) in my series. 
Babies from toxeemic mothers weigh less on the average than 
do babies from normal mothers. At 32 weeks in the toxemic 
case one can expect a baby of 3 Ib., at 34 weeks one of 4 Ib., 
at 37 weeks one of 53 Ib., and at term a baby of 6} Ib. 








I have great pleasure in recording my thanks to Dr. T. E. 





0 32 38 eee wo“ Oppé, Dr. G. Herdan, Mr. S. R. Hewitt, Mr. E. M. Edwards, 
Fic. 1. and Mrs. Doreen Hillier who helped prepare this review. 
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Mr. C. Keith Vartan: 
Plea for Standard Normal Blood Pressure 

The recording of the blood pressure in the pregnant woman is so important a feature in 
hospital practice to-day that it seems hardly credible that as recently as twenty-five years 
ag, it was not a routine procedure at all. In 1940 the ante-natal case papers supplied to the 
m wives of a well-known County Council contained no column in which this observation 
cculd be noted. This is just one illustration of the state of affairs then pertaining. The 
blood pressure received attention when the presence of albumin in the urine was noted. 
T 2 obstetrician, in short, has not been interested in hypertension for very long, which is 
pi \bably the explanation that we are still not agreed among ourselves as to what we will 
ac ept as the upper limit of normal blood pressure, and why we have no common language 
W en we come to discuss the vitally important subject of the hypertensive manifestations 
in oregnancy, a Gilbertian situation, in the words of Jack Point “‘What is all right for B 
w uld quite scandalize C (for C is so very particular)”. Figures varying from 130/70, to 
I: ./100 are held to be normal. The standing Maternity and Midwifery Advisory Committee 
o! he General Health Services Council of the Ministry of Health suggests a diastolic pressure 
of over 90. 

sastiaanse (1956) has written “‘There is no consensus of opinion as to the maximum value 
al »ve which the blood pressure must have risen to be defined as hypertension”, and goes 
0: to state “it would be very desirable to reach a unanimous opinion with regard to this 
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matter”. Gibson in his papers of 1954 and 1956 on the “Prognosis of Toxemia of L «te 
Pregnancy” states that “‘there is no measure of agreement as to what level of blood press ‘re 
should be considered as evidence of chronic hypertension”’ and later ““Comparison with he 
experience of others is of doubtful value because so much depends upon the level of ble od 
pressure which is accepted as evidence of hypertension”. 

This independence of thought constitutes a great stumbling block when it is appliec to 
the treatment of pregnant women, and we should by now be ready to accept one stand: rd 
throughout the country. The general physician has of course been interested in the blood 
pressure for far longer than has the obstetrician, and reference to their standard works show 
that with remarkable unanimity, they postulate that 120/80 is the normal blood pressu-e. 
Yet how much more important is the dramatic and fitful progress of the blood pressure in 
pregnancy than the measured tread of this disorder in the non-pregnant state. We might 
well ask, “by what right does the individual obstetrician chose his own individual standards”. 

In 1933 F. J. Browne writing of the early signs of pre-eclampsia enunciated his view that 
we should all accept the 130/70 standard (since changed to 120/80). This pronouncement 
was kindly received but the general consensus of opinion was that this figure was impossibly 
low, that far too many normal women would thereby be classed as abnormal. This adverse 
reaction could not have been based on the experience of those who were criticising Browie; 
they had not till then thought in terms of 130/70, neither was it supported by the opinion of 
the general physicians. Browne’s dictum has not been refuted subsequently by workers in 
hypertension. Many obstetricians still hold the view that 130/70 is unrealistic and some 
have gone further and have said that Browne has done a disservice to obstetrics by this 
pronouncement. One can only hope that this rejection is not based on the fear of having 
too many patients needing treatment on their hands. 

Leo Hahn (1952) in an extensive study of adolescent schoolboys found a mean reading 
of 117/67 at the age of 15 and he quotes other workers who show what one might expect 
in examining a large number of young men. In a study of the blood pressure of 6,000 
prisoners Alvarez and Stanley (1930) found as high an incidence of hypertension at the 
age of 15 as at the age of 40. Hines (1937) using the “‘cold test’ as a means for detecting 
hypertensive cases among 400 school children, found 18% of hypertension. Robinson and 
Brucer (1939), reporting on 11,000 persons’ blood pressure readings, stated that the normal 
range of systolic blood pressure for men and women is from 90 to 120 mm. of mercury 
and that the normal range of diastolic blood pressure for men and women is from 60 to 
80 mm. of mercury. They stressed that a normal person reaches his mature blood pressure 
at about adolescence and keeps that range throughout life. In the light of these 
observations, we should expect to find from 15% to 20% of our patients to be hypertensive, 
but no more, even on the 130/70 standard. 

I believe that the high incidence of eclampsia is very largely due to the regarding of figures 
well above 130/70, as being still within the normal range. 

The prime purpose of this paper is to put on record the results recorded during the last 
eight years at a hospital where rightly or wrongly the 130/70 standard is adhered to, so that 
the extent of the problem, that is the number of patients who, in fact, must be regarded «s 
abnormal, and who have to be admitted for ante-natal supervision, can be shown. Secondly, 
I shall compare the behaviour of patients commencing pregnancy with a normal pressure, 
with those who are hypertensive on booking, a study which has not previously been mace. 
Throughout the paper the term pre-eclampsia will be used only for those patients whose 
blood pressure was below 130/70 on first booking (if in the first twenty weeks), and in whom 
the blood pressure subsequently rises, and the term hypertension for those who are alrea:‘y 
above this figure (either figure above, but neither below) on first booking. 

The women booked at this hospital are primipare; multipare who have had so: 
abnormality during the previous pregnancy, labour, or puerperium; women who have 
general medical disease; and inevitably a number of women whose home conditions ma 
hospital confinement desirable. The borough in which the hospital is situated has 
prosperous parts but it also has its slums. There is, however, no economic selection. 1 
hospital has 63 maternity beds and bookings are made on the basis of 20 patients per b 
per annum. There are no beds designated for ante-natal care alone. 


HYPERTENSION 

During the last eight years 10,682 women have been confined and of these 1,077 had 
blood pressure of above 130/70 on booking. Thus 10% of all women primipare 
multipare, young or old, who book are hypertensive, but what is surely more striking 
that 90% are, in fact, below the Browne 130/70 standard. 

The criterion for admission to hospital is the coincidence of albuminuria or of edema 
of excessive weight gain. All of which are associated with a further rise in B.P. 18-1% 
these 1,077 developed albuminuria and 36:9°%% developed cedema. Thus about 40-50 
of these hypertensives deteriorated and were admitted. This seems a high admission ra 
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fo: any hospital and particularly for one with no designated ante-natal beds but it must be 
re'ated to the stage of pregnancy at which these women are admitted. In 1955 it appeared 
that of the 113 patients admitted, 25 were within two weeks of term and 52 were at or 
beyond term. In practice these 77 patients would be considered for induction either at 
once or after a few days’ rest, because the pregnancy aggravates the hypertension. They 
therefore present no problem of prolonged ante-natal bed occupation. 

if we deduct the patients at 38 weeks or over from the list of 113 we are left with only 32 
who would require a period of bed rest of over a week. 14 others (36 and 37 weeks) might 
or might not have to wait, according to the size of the baby. 

The most important treatment which they have is rest; possibly a low sodium diet if they 
are very oedematous, usually a mild sedative; hypotensive drugs have been tried but without 
much apparent success. Most patients respond to rest fairly quickly. Their blood pressure 
falls and the albuminuria does not increase. If there is no albumin in the urine a patient 
may be allowed to go home after a short period of bed rest. If, however, she is within a 
week or two of term, induction by rupture of the membranes is preferred. This is the 
logical treatment; it is the pregnancy which is exacerbating the hypertension; therefore, we 
terminate the pregnancy. 

Unfortunately the figures for 1948 are incomplete, but in the following six years 245 
patients or 28-7% of this group were induced on this account. 

The antagonism to the practice of rupturing the membranes is probably weakening but 
that is not to say that it can be lightly undertaken. The operation must be performed with 
proper surgical skill if it to be successful. 

Cesarean section was performed on 18 occasions. There has been no maternal death 
in these 1,077 hypertensives. There were 23 stillbirths and 11 neonatal deaths in the eight 
years. All cases are included, there has been no “correction”. The percentages are 2-13% 
and 1:2% respectively. No woman developed eclampsia. 


PRE-ECLAMPSIA 

The women whose blood pressures were below and stayed below 130/70 till the second 
half of pregnancy and then rose number 1,631, an average of 204 per annum. The stage 
of pregnancy at which they are admitted, and again about half of these require admission 
and for the same reasons, cedema, albuminuria and excessive weight gain, is given for the 
same year (1955) as in the hypertensions. The total admitted was 119. 

In this group 36-7% develop albuminuria and 60-9% develop cedema. It should be 
noted that in the pre-eclamptic group 97 out of 119, or about 4/5 of the total may be 
induced forthwith and that 22/119 or 1/5 must have a period of rest in bed first, whereas in 
the hypertensive group who come under observation earlier, the number suitable for 
induction at once is smaller. 

The treatment in hospital is basically the same but differs in this important criterion: 
no patient is allowed out undelivered. 652 women were induced in the eight years or 80% 
of all the pre-eclamptics admitted. There were also 24 Cesarean sections performed. 

The stillbirths numbered 53 (3-12°%) and the neo-natal deaths 17 (1-04%). There was 
one maternal death from anuria in a women who developed post-partum eclampsia. There 
were altogether 4 women in this group who developed eclampsia; 4 in 10,682 or 1 in 2,670. 

We are now in a position to compare the two groups (Table I). 


TABLE I 
Hypertension Pre-eclampsia 

Incidence. ie i 10% 15-29 
Developing albuminuria .. 4 18-1% 36:7% 
Developing cedema . AE “a 36:9% 60:9% 
Maternal death e ie we 0 1 
Stillbirth ce $s a on 21% 3-12% 
Neonatal death Me oe oe 12% 104% 
Perinatal mortality .. a by 4 416% 
Subsequent dev: eveloping eclampsia . . a 
Induced 28:7% 80% 


(The total foetal and neonatal loss is 3-73 %) 


his comparison has not been made before but I believe it shows one thing of great 
cli cal importance, namely, that, in general, a hypertensive subject can take whatever this 
th: g is that happens to her in pregnancy, better than the woman who was normo-tensive in 
the irst half of her pregnancy, but who later deteriorates, although of course the very severe 
hy ertensive (such as is not often seen in pregnancy) may be more likely to come to harm 
the | a mild pre-eclamptic. 
/ rom these figures, too, it seems that her chance of developing eclampsia is less, but 
wi! : only 4 cases in eight years it was necessary for me to turn further afield. I wrote to 
an received replies from Belfast Maternity, Bromley, Dartford, National Maternity Dublin, 








me 
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Elsie Inglis, Glasgow Southern General, Guy’s, Leeds, Liverpool, Manchester, Melbourr: :, 
Oxford, Newcastle-upon-Tyne, Queen Charlotte’s, the Rotunda, St. Thomas’, Souther !, 
University College and Woking, and was thus able to collect information concerni:g 
160 cases of eclampsia in booked patients. I asked just one question: what was t..e 
commencing blood pressure of the patients who developed eclampsia? Non-book:d 
admissions are not included as this information was not available. 

Summarizing the information received regarding the 160 cases of eclampsia it is foui.d 
that 118 started their pregnancies with figures of or below 130/70 whereas only 42 start. d 
as hypertensives by this standard. Translating this into percentages we see that 73-4% of 
eclamptics start with a normal blood pressure and only 26:2% as hypertensives. Only 5°, 
started pregnancy with a diastolic pressure of over 90. This is the second important point 
which emerges, and is of the greatest importance when it comes to treatment: one may tale 
chances with a hypertensive but never with a pre-eclamptic. 

Samuel Bard in his Compendium of Midwifery (Collins and Perkins, New York, 180%), 
stated that “if early attention would be paid to the signs and symptoms described they 
might not only be relieved, but the more dangerous state of convulsions which they threaten, 
would probably be prevented”’. 

Hamlin states that eclampsia is a preventable disease. I agree, but one needs a little luck 
as well, for a woman may pass all the criteria of normality at her last attendance and delay 
for a day or two before seeking advice for her swollen hands and headache. The vital 
importance of “‘self-observation’”’ must also be stressed to the patient, but all our watch- 
fulness is jeopardized if we set a standard higher than the 130/70 originally advocated by 
Browne, and start our watching too late. 

If further emphasis is necessary the published incidence of eclampsia at different centres 
in Britain should be compared with the 1 in 2,670 of the present eight-years series, and which 
should surely be attainable everywhere. 


TABLE IJ.—INCIDENCE OF ECLAMPSIA AT DIFFERENT CENTRES IN BRITAIN 


Hospital 5 years Cases Incidence 
A 1946-1950 17 in 7,071 1 : 416 
B ee 19 in 8,743 1 : 460 
os on 8in 5,127 1 : 641 
D 6 21 in 13,501 1 : 643 
E a 9in 6,220 1 : 692 
F 1949-1953 13 in 9,003 1 : 692 
G 1946-1950 12 in 11,072 1 : 922 
H a 4in 3,937 1 : 984 
I ‘a Sin 5,798 1 :1,159 

Control 1948-1955 4 in 10,682 1 :2,670 


These are the only hospitals from which consecutive maternity reports have been received: 
four are London teaching hospitals, three provincial teaching hospitals and two non-teaching 
hospitals. The standard B.P. at these hospitals is, in general, a diastolic of 90. 

I think I have shown that eclampsia is most prevalent in those hospitals and schools 
where the information obtained by those who have studied the normal blood pressure has 
been so lightly set aside. 

The occurrence of eclampsia is, of course, much higher than I have shown, for most of 
the eclamptic cases occur in the home and are admitted as emergencies, but we must 
remember that all practitioners and all midwives are, in the first instance, taught what they 
now regard as normal and abnormal. 

The Minister of Health has shown that “the principal cause of avoidable maternal dea‘h 
in this country is toxemia of pregnancy”’. 

I believe the responsibility rests fairly and squarely on the shoulders of all who res st 
Browne’s teaching. I believe we must radically change our complacent outlook and st: "t 
teaching that 130/70 is the normal pressure for a pregnant woman. 


ConcLusions.—(1) Eclampsia is virtually a preventable disease. (2) It is not in ' 
patients’ best interest that obstetricians should disregard the advice of the physician t! : 
120/80 is the normal blood pressure. (3) Comparisons of methods and results of treatme } 
are impossible when variable standards are used. (4) Women who are hypertensive at | 
beginning of their pregnancy are a better risk than normal women who later develop p 
eclampsia. (5) A hospital which accepts the 130/70 standard must be prepared to adi 
18-5% of its patients before they go into labour spontaneously, but of these over half < 2 
so near to term that they may be safely induced forthwith. 


REFERENCES.—ALvarez, W. C., and STANLEY, L. L. (1930) Arch. intern. Med., 46, 
BASTIAANSE, M. A. VAN BoUWDIJK (1956) Sandoz J. med. Sci., 2,138. Gipson, G. B. (1954) J. Obs 
Gynaec., Brit. Emp., 61, 602; (1956) 63, 833. HAHN, L. (1952) Arch. Dis. Childh., 27, 43. His 
E. A., Jr. (1937) J. Amer. med. Ass., 108, 1249. Rosinson, S. C., and Brucer, M. (1939) A: 
Intern. Med., 64, 409. 
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The Brain as a Machine 


By W. Grey WALTER, M.A., Sc.D. 
Burden Neurological Institute, Stapleton, Bristol 


THE title of this paper needs some explanation. Physiologists are accustomed to speaking 
of organs of the body with a definite article, assuming that all such organs are essentially 
similar, at least in a given species. Human brains may be an exception to this convenient 
rule, since, however we may choose to describe cerebral mechanisms, we must accept the 
evidence for personal variations, and these variations may be the main diagnostic character 
of highly evolved central nervous systems. In fact, psychiatrists and psychologists seem to 
imply something of this nature when they consider stereotypy as a sign of mental pathology. 
This is not to say that we cannot envisage any features common to all human brains but we 
should realize that whatever general picture we may form of the mechanics of brain function 
should include a high potentiality for individual idiosyncrasies. 

The term “machine” also is liable to misinterpretation. We still tend to think of machines 
as though they were simple devices to amplify or conserve human muscles but a much wider 
definition is permissible and indeed essential if we are to consider more than the simplest 
aspects of mental behaviour. 

The problems facing brain physiologists to-day are novel from the standpoint of classical 
biology, but they are not very unlike those familiar in other sciences. It is perhaps in 
meteorology that we find the closest resemblance to human neurophysiology, for in charting 
and predicting weather conditions a meteorologist must take into account the operation of 
a large number of interacting mechanisms, most of which are mysterious in their origin, 
though all are capable of exerting a major influence. There are serious and well-known 
risks incurred when prediction is based on empiricism, as anyone may quickly learn who 
plans a picnic in England in August, but many of these risks are due to the difficulty of 
distinguishing between large-scale and small-scale phenomena. Fine weather does not 
exclude the possibility of a local thunderstorm and, in fact, may even promote it. Similarly, 
in the physiology of the brain a high-grade normal level of function does not exclude the 
possibility of epileptic seizures; I have suggested elsewhere that the very refinement of normal 
discrimination in human brains may actually increase the possibility of convulsive breakdown 
(Walter, 1953). 

The science of brain mechanics is at an awkward age of its development, relying still on 
classical terms but attempting to explore the frontier of evolution. We are in the pre- 
Newtonian age as it were, in which we can still argue amiably in terms of Cartesian vortices, 
though we may feel that at any moment a theory of Gravitation may destroy and simplify 
our web of fancy. If we find the associations of the word “‘machine” too instrumental, we 
should perhaps recall that the etymological meaning implies simply a way of doing something ; 
we should be encouraged therefore to study behaviour rather than static structure even though 
we may still lack the tactical equipment for detailed analysis of complex systems. 

The first question we should ask presumably is ““What does the brain do?” A specific 
answer is not so easy to frame. One can say plausibly that the brain does everything we can 
th nk of, but this is of no great help in the design of an experiment nor presumably in the 
eximination of a patient. If the question is differently phrased, the answer may be more 
elicit. Knowing from prior information that much bodily behaviour is implemented by 
in eracting reflex circuits, we may legitimately enquire how complex a behaviour pattern 
ci: 1 be formed by such a system of reflexive action. This enquiry yields immediate gain 
fc we find ourselves transported into the new kingdom of cybernetics; the physiological 
r ex is an older and, I think, clearer term for what engineers call “servo” or “feedback 
S$) tems”. 

The cybernetic approach to this domain is both practical and powerful. There is now 
a reat mass of information on the nature and action of reflex systems in flesh and metal. 

> early notions of neurophysiologists are unconsciously embodied in many of them, but 
ai extended in some to a degree which is hard to emulate in a physiological laboratory. 
\ \ny of these intricate analyses can be demonstrated by the operation of working models, 
a: has been shown by Ashby (1952), MacKay (1956), Shannon (1952), Uttley (1956), 
\ ener (1950) and myself. It can easily be seen, for example, that a system with only two 
re exes can display an astonishing variety of apparently “‘purposeful’’ behaviour patterns. 
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Such a model can easily find its way around quite a complex world. It can a oid 
starvation or self-destruction, it can attain its sources of nourishment and refreshn -nt, 
it displays a commendable moderation in its quest for gratification and avoidance of y \in, 
it can solve without difficulty the dilemma of Buridan’s ass, it behaves as if it c uld 
recognize itself as in a category different from all other structures and others of its . wn 
kind in a related category as well. We may conclude therefore that mere complexit. of 
behaviour does not inevitably require more than an assembly of reflexive circuit: —a 
spinal cord. 

Careful observation of the antics of such models reveals that elaborate though the behav our 
patterns may be—and they may be so bizarre as to deceive even a trained observer of ani ials 
—they display no modification by experience, and such modification we must put in a diffe: ent 
class from mere complexity. Here again, study of model behaviour suggests that there is 
one class of adaptation still outside or below the domain of brain function; this is the ‘ype 
of improvement in performance by repetition which may be, and often is, achieved by a 
process no more sophisticated than the running in of a motor or the wearing out of a garn ent. 
Modification of this type is sometimes referred to as practice. The really interesting part 
of brain mechanics would seem to reside in the fine structure of that behaviour which we 
usually describe as thinking and learning. We may then consider specifically, how may 
human brains perform these functions? Again, study of working models of learning can 
assist us, for in their design the first article of the specification requires that they exert a power 
of selection over the information they receive. Like an ordinary radio set, a learning instru- 
ment is useless if its reception is too wide. It must be capable of tuning itself, as it were, 
to selected stations. The significance of a signal is not necessarily increased by multiplication 
of sources. We must therefore investigate the mechanism whereby a human brain can be 
tuned—or can tune itself—to those sources of information which it can identify as “wanted”. 
As a first step in such a study, can we decide what the information is wanted for? We must 
suppose at least that, in general, it is wanted for the survival of both the individual and the 
species, but in either case the aim is essentially statistical or probabilistic. That is, the 
justification of an aim is not necessarily logical, though a logical goal may often be considered 
as a special case or part of a statistical situation. 

This general notion, that the mechanics of brain function may be based on processes of 
statistical selection and reflexion, seems to me one of the most powerful of recent develop- 
ments. It receives some support from the now familiar fact that logical reasoning, in the 
sense of syllogistic inference, is more easily and rapidly performed by standard computing 
machines than by human beings. 

From the experimental standpoint, therefore, we are led to search for any part of the 
reflexive machinery likely to be connected with the powers of statistical selection and co- 
ordination which are suggested as essential in this hypothesis. 

In many laboratories experiments are now in progress to study the details of learning in 
human beings with the modern aids of electro-encephalography and similar techniques. 
Although many claims have been made it still seems too early for evaluation of the results as 
a whole. There is some hope, however, of identifying certain features of a learning mechar- 
ism by specifications derived from theoretical analysis. Such considerations suggest that one 
of the most important aspects of such a mechanism would be a process analogous to that 
developed for automatic factories, whereby the flow of information and materials is cc- 
ordinated in time so that the course of production is smooth and optimally related to the 
availability of components and the desirability of the finished article. 

In a special sense, therefore, in the brain as in an automatic factory, time is of the essence. 
This does not mean merely that speed is of particular value, but rather that the sequence of 
events must somehow be preserved and classified. As a simple example, it is important or 
any creature to distinguish in some way between cause and effect, even in arbitrary ter 1s 
We must be able to decide for ourselves whether lightning causes thunder, or thun er 
lightning or whether both have a common cause. Even this simple problem is not as ¢ sy 
to solve as it might seem, bearing in mind the widely different rates of transmission of | ht 
and sound in the outside world and the even more intricately variable rates of propaga’ on 
of nerve impulses arising from the eyes and the ears in the nervous system. Zeus and F c- 
tricity are names not explanations. We should recall also that in the elementary work 1g 
models of reflexive behaviour, the provision of an autonomous scanning mechanism offe °d 
an immediate solution for many elementary paradoxes of choice and symmetry. One p 't 
of our experimental work has accordingly been directed to the detailed analysis of th 
brain activities which seem to maintain a regular though adaptable rhythm, in the expectat 
that these may be found to be related to the mechanism of process control required for 
systematic evolution of adequate statistical behaviour. 

Until recently the methods of analysis were inadequate to provide confirmation 
refutation of these hypotheses but we now have available a method for displaying < 
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showing the 23 concentric circles. The gaps between the circles are to 
indica'> time intervals during the exposure. 
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mea uring with a new order of accuracy the time and space relations of electrical events in 
the orain. The methods used heretofore have depended in the main upon some form of 
inte.ration, averaging or summation to achieve the necessary degree of resolution. For 
example, in the Wave Analyser introduced many years ago (Walter, 1943) the various 
frequencies present in an EEG record are separated out and the abundance of each component 
is then added up over a period of ten seconds so as to provide a spectrum of the brain activity 
over this relatively long period. Similarly in the Toposcopic Display System first described in 
195! (Walter and Shipton, 1951), the rhythmic variations in voltage were transformed into 
changes of brilliance of a scanning vector on a cluster of 22 cathode ray tubes which were 
photographed in such a way as to permit summation of regular components by superimposition 
on the photographic emulsion. More recently (Shipton, 1957) the toposcopic method has been 
extended and modified so as to provide a high degree of resolution with respect to time in 
each of the 22 channels. This has been accomplished by introducing a spiral scanning time- 
base upon which are projected the variations in brilliance corresponding to brain activity. 
The speed of this time-base can be very accurately controlled and adjusted, and since the 
scale is coiled helically on the tubes the length of the exposure can be considerably prolonged. 
This provides what is termed “‘line-to-line correlation”. 

In effect, the display consists of 23 concentric circles, each representing one complete 
rotation of the cathode ray spot, of which the brilliance is modulated by the incoming 
signal. If the rotation rate is, for example, one revolution per second, then the complete tube 
would be scanned in 23 seconds. At the other extreme, if the scanning rate is 23 r/s, then 
the time to complete the picture would be one second. The presentation is illustrated 
diagrammatically in Fig. 1. 


Fic. |.—Diagrammatic examples of the helical-scan display system 


iG. 2.—a, Alpha rhythms in normal subject at rest with eyes closed, 
Th: frequency varies from 8-3-9-6 c/s during the exposure but the phase 
rel tions in the various regions are consistent. B, Alpha rhythms in 
an ther normal subject with alpha frequency at 11-6 c/s again showing 
co sistent phase relations which are similar to those in Fig. 2a 
ali ough the frequency and distribution are different. 


1 this way records can be made either over a relatively long period with sacrifice of time 
res lution, or over a short period with a high degree of accuracy. For example, if it is 
de red to investigate the time relations of an alpha rhythm at 9 c/s the scanning rate can be 
se! o nine revolutions per second and a device is available to lock the speed precisely to the 
fre ‘uency and phase of the incoming signal in one channel, which is then regarded as fiducial. 
Re -ords obtained in this way are shown in Fig. 2, taken from two normal adult subjects. 


H: ¢ it is seen that the oscillatory waveforms of the alpha rhythms are represented as a group 
of lack and white striped discs in the occipital region of the brain occupied by alpha activity ; 
ea 1 line forming the disc is one “twave’’, and its length and brilliance indicate the wave 
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duration and amplitude respectively ; in Fig. 2A the scanning frequency varied during expo: ire 
from 8-3 to 9-6 r/s. This was the range of variation in frequency of the alpha rhythm in ‘he 
fiducial channel during this exposure, which lasted just under 2} seconds. In each chai nel 
therefore there is a record of 23 waves and the time of occurrence of each wave in all chan: els 
can be seen at a glance, or, if desired, carefully measured. In this way can be obtai ied 
something approximating to an auto-correlation index for each channel and a cross-correla! on 
index between channels. In this particular subject during this time it can be appreciated ‘ iat 
this alpha rhythm is extremely regular in frequency and phase in each channel but the pl:ase 
relations of the rhythm between channels are peculiar and intricate. 

Fig. 2B shows a similar record taken from another subject whose principal alpha comporent 
was considerably higher in frequency—11-6 c/s. Here again there is a striking consistency 
in the time relations between channels. Furthermore, in spite of the difference in freque:icy 
and distribution of the alpha activity in the two subjects, there are marked resemblances in 
the phase relations between channels in both records. These records are two of a gicat 
many which exhibit unequivocal evidence that alpha rhythms do not occur precisely 
synchronously in all regions of the brain where they appear, but the time relations of their 
arrival may none the less be consistent over a period of several seconds, provided the 
mentality of the subject is undisturbed. These records were taken during rest, the subjects’ 
eyes were closed and they had been asked to relax mentally as much as possible. 

The next point to be established is that during the exercise of the mental faculties the 
consistent and coherent pattern of alpha distribution and time relations is elaborately but 
characteristically disturbed; this effect is exemplified in the next figure. 

In order to follow the changes in alpha pattern associated with mental activity and stimula- 
tion, it has been found desirable to record at a scanning rate which is a sub-multiple of the 
rhythm to be investigated. This means that the exposure duration can be longer, while the 
estimation of time relations is correspondingly less accurate. When the scanning rate 
is exactly one-third of the frequency of the incoming rhythm, the records show patterns with 
three arms or petals which are perfectly straight, and, if the rhythm is entirely regular, with 
completely smooth edges. A test record of this type is shown in Fig. 3a. If, however, the 
frequency of the incoming signal is slightly greater than three times that of the scanning rate 
the three petals curl in a counter-clockwise direction (Fig. 38). Contrariwise, if the signal 
is slightly less than three times the frequency of the scanning rate, the petals curl clockwise 
(Fig. 3c). The degree of curl—which can be seen at a glance—may be measured quite 
easily and indicates the precise frequency of the signal. In such an exposure the frequency 
of an alpha rhythm can be measured to an accuracy of 0-02 c/s (Fig. 3p). If measurements 
are made of each line, then it is possible to estimate the interval between individual waves as 
well as the over-all frequency. A record such as this displays just over seventy waves 
altogether, and if the activity is apparent in all channels, the total number of waves displayed 
in a single photograph is slightly over 1,500. The amount of information thus displayed is 
therefore very great and is certainly large enough to permit trustworthy computations of 
the significance of any changes that may be observed. 
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Fic. 3.—Test records showing the resolution of the display system run at one-third signal freque 
A, Signal at exactly three times scanning rate—9 c/s. B, Signal at 9-2 c/s. c, Signal at 8°8 
D, Signal at 9-03 c/s. 
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Using this method it has been possible to demonstrate clear changes in alpha freque 
and distribution during moderate mental effort, and a series of such photographs is sho 
in Fig. 4. The first exposure (A), shows the alpha distribution and frequency at rest < 
corresponds with the high speed record in Fig. 2a. During the next exposure the subject \ 
asked to perform a simple mental calculation; the immediate effect of the instructions was 
suppress the alpha activity in all but two channels in the right hemisphere which w 
connected antero-posteriorly between the central, temporal and parietal electrodes. E» 
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''1G. 4.—The effect of mental activity on alpha frequency and distribution in normal subject of 


Fig. 2a. The duration of each exposure was 8 seconds. 


1 these channels the rhythm was disturbed, as is shown by the curl of the three petals; the 
equency in fact rose rapidly from 8-8 to 9-4 c/s. 

The other exposures in this series show a gradual return to the resting state. These are 
ynsecutive exposures, the whole set corresponding to a period of nearly two minutes. The 
lution to the first simple problem was given just before the third exposure, but the effect 
the mental activity long outlasted the solution itself. The effect of the second task was 
uch smaller and limited to the left side. 

It can be seen that alpha activity gradually returned to the right hemisphere though at 
higher frequency than before, while the left hemisphere remained affected until nearly the 
id of the period of observation and on this side, even when activity returned, it was still of 
ynsiderably higher frequency than on the right side. 

In the last exposure but one, the right hemisphere has returned to its original frequency 
1d distribution, but the petals in the left hemisphere are still curling, indicating a slight but 
gnificant discrepancy in frequency between the two sides. In the last exposure the original 
attern is restored to an extraordinary degree of concordance. 
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Fic. 5.—a, Graph of changes in the alpha frequency derived from Fig. 4. Note sustained rise 
frequency of about 0-5 c/s and final return to original frequency. B, Alpha frequency changes i 
normal subject of Fig. 2B and Fig. 6. Note abrupt frequency shifts and return to original frequenc: 
c, Alpha frequency changes in same subject as in a under the action of Meratran. The steady frequenc 
has risen by 0-4 c/s and the rate of change during attention is abrupt and discontinuous, but again t! 
frequency returns to precisely its original value. 
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In order to exhibit these changes in alpha frequency in a more conventional manner, 
a graph has been plotted (Fig. 5A) showing the rise and fall in frequency of the alpha com- 
ponent in the right centro-parietal channel during this very modest mental exertion and this 
is compared with the frequency change on the left side where, as already remarked, there was 
initially total suppression of rhythmic activity. 

The most striking general inference is, that in spite of the pronounced and sustained 
alteration in frequency, the mechanism returned ultimately to precisely the same rate of 
discharge as before the experiment, even to an accuracy of one part in 100. It should 
perhaps be said again that a change of this order would be quite inappreciable in a primary 
record. It is just detectable with a wave analyser, but the interpretation of such variations 
in spectral distribution is inevitably ambiguous. 

This set of records demonstrates that, as for example in the third exposure, a single quite 
restricted region of the brain can remain rhythmically active when all the rest is de- 
synchronized. As a corollary, the two hemispheres, and even adjacent regions, may display 
complete autonomy of frequency and responsiveness. 

There can therefore be no question of a supreme central pacemaker as has been suggested 
from time to time to account for the approximate synchrony and symmetry of spontaneous 
brain rhythms; nevertheless the degree of coherence and inter-channel correlation during 
rest suggests there is at times an appreciable tendency for some degree of synchrony. This 
tendency has been found to be a highly personal character and it may well be more important 
in relation to mentality than measurement of average or gross frequencies, since the way in 
which local rhythms fall into and out of step seems to be strictly related to the dynamic 
aspects of mental effort. 

From the standpoint of mentality, consideration of these subtle changes in alpha pattern 
permits detailed study of the duration and extent of various types of attention and arousal. 
In the subject of the foregoing illustrations simple arithmetic problems provoked an effect 
|.sting nearly two minutes, far longer than the time taken for the solving of the problem or 
te appearance of any overt action. 

In the other subject, a normal adult woman, similar studies yielded quite different results. 

iis subject has resting alpha rhythms with a mean frequency of 11-6 c/s in the occipital 
r gions as shown in Fig. 2s. Fig. 6 shows the effect of mental activity in this subject. There 

first a clear slowing of the activity in nearly all regions, then a return to the original frequency 
the left side, then a further deceleration only in the left central region. Here again the 
ttern of response is absolutely typical of this subject in such conditions. A curve of the 
ha changes in the right occipital region is shown in Fig. 5B. The whole character of the 
rve is clearly different from that of the first subject; there are abrupt shifts of frequency in 
th directions, mainly downward during periods of mental concentration. Most of these 
ter changes were associated with reduction of palmar skin resistance—psycho-galvanic 
lexes. These records show particularly clearly the separation of the various alpha 
mponents in terms of both frequency and distribution. In other experiments, when this 
bject was threatened with punishment for failure to solve problems, the alpha frequency 

















































Fic. 6.—The effect of mental activity on alpha frequency and 
distribution in normal subject of Fig. 2B. A, shows the conditions 
during rest. B, Immediate slowing in all regions during the period 
of instruction. c, Desynchronization of the two hemispheres 
particularly in the parietal region. pb, Desynchronization of the 
anterior and posterior regions in both hemispheres. 


with the return of the alpha rhythms to their resting state. 


homeostasis. 
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often rose, suggesting + at 
the direction of al; 1a 
response may be a funct >n 
of incentive quality. 

For what it is wort! — 
which may be littlhe—th- se 
two subjects are very dif) r- 
ent in character. The fi st, 
who showed a sustaird 
rise in alpha frequency is 
original, speculative «id 
persevering; the  secoid, 
who displayed abrupt drops 
in frequency, is more ‘e- 
ceptive, conventional and 
erratic in her way of think- 
ing. 

As well as minute fluctua- 
tions in alpha frequency, 
other changes can be scen 
in these records. For 
example, in the subject of 
Fig. 4 an entirely new 
feature arose towards the 
end of the period of mental 
activity. The right frontal 
channel shows a_com- 
ponent at about 3 c/s in the 
form of a single slow curl 
to the right in Fig. 4c and 
E; later, this component 
accelerated slightly (Fig. 4F) 
and then settled down to 
exactly 3 c/s (Fig. 4G). This 
was seen only during a 
period of mental activity 
and seemed to be associated 


It is tempting to consider this 
feature as an example of a restorative mechanism operating to maintain mental 


The question naturally arises whether the fine structure of alpha responsiveness as illus- 
trated in these cases is a permanent, unalterable feature of the electrical personality. !n 
normal circumstances this seems to be the case. Even the most trivial details of the alpha 
patterns displayed by this means remain constant cver a very narrow range in the sanie 
subject. None the less, by the action of certain drugs these characteristic features may be 
transformed or contorted. For example, the male subject of Fig. 4 was unobtrusively given 
a dose of 9 mg. of the drug Meratran, well known as an activating agent. The effect of th's 
is shown in the graph in Fig. 5c where the changes in the alpha frequency in the right occipit:l 
region are plotted on the same scale as in Fig. 5A. These observations were made an hour 
after the unconscious ingestion of the drug; neither the subject nor his close associates were 
ever aware that he had taken it, possibly because he was very tired at the time. The effect 
on the alpha rhythms is clear and unequivocal as shown in the graph. There was a fair'’’ 
rapid and sustained rise in mean frequency from 8-8 to just under 9-2 c/s and furthermo: ° 
when requests were made to perform mental tasks as in the previous examination, t! 
frequency changed abruptly and returned from time to time to its new resting level. T! > 
peak frequency was not greatly above that recorded during the normal period, 9°65 as con 
pared with 9-45, but the general pattern of responsiveness was more irregular with shar 
steps superimposed upon a sustained rise. It should be remarked that an alteration of th 
type would be only just perceptible as a long-term effect with a wave analyser, and the abruj 
fluctuations in frequency would be quite undetectable even with this aid. 

As another example of the action of drugs, the subject of Fig. 6 volunteered to take 10 
micrograms of the hallucinatory drug LSD 25. During the action of the drug she reporte 
vivid visual hallucinations for about four hours, but her personality remained unclouded an 
unperturbed, with only a minor persistent depression. In this case the effect of the drug, : 
reported by others, was again to raise the average frequency of alpha rhythms from a mea 
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pF len of 11-6 to 12-7, which is 
Bin, la considerably higher than 
n the top frequency reached 
momentarily during mental 
vorti — activity in the normal state. 
—th-se Apart from this clear change 
i dif) r- in average frequency, there 
he fi: st, is a very marked alteration 
Stair od in the distribution and con- 
Ncy 1s cordance of the various 
e aid activities. In the normal 
ecoid, state illustrated in Fig. 7a, 
t drops the 11°6 c/s rhythm is 
Ore ic- everywhere synchronous 
al and . ° and, in fact, the details of 
think- the various patterns are 
remarkably similar, even as 
luctua- far as the anterior frontal 
juency, regions. Under the action 
e€ secn of the LSD, however, the 
_ For precise frequencies are quite 
ject of different even in adjacent 
y new regions (Fig. 7c). For 
ds the example, in the left occipi- 
mental tal derivations, the parieto- 
frontal occipital channel shows. a 
com- clockwise curl indicating 
in the that the frequency is about 
w curl 12-5 c/s whereas the near-by 
ic and pa ma temporo-occipital channel 
ponent a : shows a counter-clockwise 
‘ig. 4F) Fic. 7.—The effect on alpha frequency distribution of 100 gamma curl indicating a frequency 
wn to of LSD 25 in the normal subject of Fig. 6. 4, Normal conditions of about 12:8 c/s. This 
- This before ingestion of drug. 8B, Comparison of normal alpha rhythms ff 
agen and flicker response. c, Acceleration of alpha frequency from fect was observed during 
‘ing a 11-6-12-7 c/s and desynchronization of adjacent regions in the left the greater part of the 
Ctivity hemisphere. Db, Flicker responses evoked during action of drug. period of drug action and 
ciated seemed to coincide with the 
er this phase of maximum hallucination. It does not seem unreasonable to suppose that this 
nental degree of disintegration in a subject whose alpha rhythms are normally closely synchronized: 
: may reflect a state of mind in which exogenous and endogenous stimuli are unusually 
5 illus- dissociated. In Fig. 78 and p are examples of the effect of LSD 25 on the responses 
y. In evoked by pattern flicker in the same subject. 
alpha These brief sketches from a physiologist’s notebook are not intended to suggest that we 
sanie are approaching anything like comprehension of the mechanics of mentality—they are 
lay be merely illustrations of the evidence already to hand that there exist in the brain mechanisms 
given which have that degree of order and consistency which we habitually associate with machines. 
of this “arlier on, I pointed out the importance of “timing” in a mechanism such as we postulate 
cipit:! in the brain. The extreme regularity and stability of the alpha processes in the subjects we 
| hour he ve studied—and their subtle variations during thinking—suggest that there is here available 
3 were a mechanism for preserving and comparing the sequence of events in time. Our present 
effect w rk is directed to investigating how these mechanisms operate during the course of learning 
fair’ aii forgetting in human subjects. Such a study is unavoidably lengthy and elaborate, but 
rmo: > th -re is already reason to hope that within a few years we shall be able to formulate a more 
1, tt de ailed specification of brains as machines. 
an he observations reported here are the outcome of technical research and development by 
ee m colleagues, Mr. Harold Shipton and Dr. Raymond Cooper. It is a pleasure to acknow- 
f th le ze my gratitude to them and also to my friends who have acted as very patient subjects 
lems in hese experiments. 
ru} 
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Dr. W. Ross Ashby: Until a few years ago we all thought we knew what we meant by a “machin.’; 
our experiences with the alarm-clock and the typewriter seemed to provide an adequate basis or 
considering what a machine could or could not do. As a result, we tended to expect that no mach: ie 
could do the complex and subtle things that the brain does. Whenever some mechanism was produc :d 
that did something brain-like we were surprised. 

Those days are gone. To-day it is known that if any action or form of behaviour can be unambi; u- 
ously specified, then there is undoubtedly a mechanism that can do it. For to-day there exists a we \l- 
defined routine by which the specification of the behaviour can be re-coded into the specification of 
a machine that will produce it. 

To illustrate this fact, and to make the statement a little more convincing, I have here (Dr. Ashoy 
demonstrated the machine to the meeting) a simple machine that can be so used to provide any 
demanded behaviour, provided that the behaviour is objectively defined and that it does not exceed 
the machine’s capacity in size. I have chosen three forms of behaviour for demonstration. The 
machine is controlled by switches, which form its “input”, and displays its behaviour on a row of 
lamps, which light and go out. 

The first behaviour is simply the pupillary reflex. When a switch is closed (to represent “light 
shining into the eye”), the lamps light in succession from left to right, representing the movement of 
one edge of the iris towards the centre. When the switch is opened, the lamps unlight in reverse 
order. In this example the “‘contraction” is sustained as long as the switch is closed. 

A second demonstration (after change of some linkages) shows the same reflex when the contraction 
is not sustained. Closure of the switch results in the lamps lighting across from left to right as before, 
but the lighting is not sustained, and one by one the lamps go back, from right to left, into the unlit 
state even though the switch is kept closed. Keeping the switch closed gives no further action. If, 
however, the switch is opened (representing “light no longer shining into the eye’’) and then re-closed, 
the “reflex” will appear again, but again fail to be sustained. 

A third demonstration showed a behaviour with “memory”. Before the switch is closed, nothing 
happens on the lamps. When the switch is closed, again nothing happens. The switch can then be 

again (i.e. the “stimulus” removed) and still nothing happens; but later, after a definite period 
of delay, the lamps light and show a characteristic (arbitrary) piece of behaviour. 

These demonstrations prove nothing, but they illustrate the fact that the modern logic of inechanism 
(Ashby, 1956) is able to handle questions of the relation between structure and function with a com- 
pleteness impossible ten years ago. 


REFERENCE 
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Dr. D. M. MacKay: I shoud like to make a general remark on the limited usefulness of conventional 
quantitative mathematics in the theory of the nervous system, for I feel that Dr. Grey Walter may have 
been unduly apologetic in disclaiming an understanding of it. There are of course quantitative 
questions, concerning the information-capacity of a synaptic link or of a receptor organ, for example, 
to which one seeks numerical as well as qualitative answers. But I believe that the bulk of questions 
of psychiatric interest are organizational ones, demanding precise expression not in numerical terms 
but in the qualitative language of information-system theory. 

The importance of this language lies, I think, in its ability to serve as a link between psychological 
concepts on the one hand and physiological concepts on the other. Hypotheses framed in terms of 
information-flow can, in principle, have implications—and so be tested—at both the psychological 
and the physiological level. With the development of even a skeleton “information-flow-map” 
of the nervous system, data expressed in the one language could begin to suggest hypotheses in the 
other (MacKay, 1954), so increasing the efficiency of diagnostic tests, and by the same token refining 
progressively the flow-map itself. What I am suggesting is quite different from the construction : of 
a working model; for to those who understand a theoretical map a model shows little, while to those 
who do not, it often seems to show more than it should. 

My point is that for the understanding of the general principles of such “maps” no high-powered 
mathematical training is required. The concepts involved (information-flow, control, selecti: 
suppression, and the like) are more akin to those of administrative organization than to those 
algebra. Inevitably, the “higher reaches” of this discipline, like any other, have their sophisticat 
techniques, and there is no royal road to their mastery. But I think it important to disclaim, + 
a theorist, any suggestion that psychiatrists lacking conventional mathematical training must fi 
the theory of brain organization inscrutable, and must look to demonstrations by electronic “ble 
boxes”’ as a less inscrutable substitute for understanding. 


ron OS 
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Dr. F. H. George: The importance of the models which have been discussed lies largely in th © 
value as research tools. They are more useful to some than to others; I myself think there is a gr¢ ‘ 
deal to be said for the use of mathematical models. Certainly they would easily include the sort ! 
models so far built in hardware. I emphasize this only to try and avoid any false impression 
a time when mathematical biology is rapidly coming of age. 

I would also like to emphasize that I believe that discussions on whether or not machines c 
be made to think are liable to prove fruitless. 
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Section of General Practice 
President—JOHN H. Hunt, M.A., D.M. 


[March 20, 1957] 


DISCUSSION ON COMMON CONGENITAL ABNORMALITIES AND 
THEIR MANAGEMENT IN GENERAL PRACTICE 


Dr. Lindsey W. Batten: It is unlikely, but not inconceivable, that in England, even in 
London, and in 1957, a family doctor might conduct a confinement. Imagine yourself 
present at such an event. 

Suppose the young mother has disdained anything stronger than pethidine, has endured 
the first stage, played her full part in the second and is now expelling her baby. 

Out comes the head; the babe screws and unscrews its face, opens its mouth, utters its 
birth-cry and turns pink. Shoulders and body follow; the crying and the pinkness con- 
tinue and four limbs move vigorously. What may now happen is this: our doctor clamps, 
ties and cuts the cord, glances at the genitalia, picks up the child and holds the little thing— 
vernix, caput and all—before its mother’s delighted eye. “There, madam,” he says, “‘you’ve 
got a fine boy.” 

The triumphant mother’s womb contracts and expels the placenta. No post-partum 
hemorrhage for her. Something provocative of lactation may happen in her breasts. In 
any case she “‘remembereth no more the anguish” but goes to sleep happy, confident and 
ready to repeat her admirable performance at some not too distant date. 

Every instinct in me applauds the doctor’s action—simple, direct, unevasive, humane and 
in tune with the physiological conception of childbirth and with our growing under- 
standing of the psyche-soma partnership. And yet, in its implications, how careless of 
truth and how supremely imprudent! ‘Here, madam,” the prudent and truthful doctor 
would say, “is the principal product of your conception. His genitalia are those of a boy; 
his heart and lungs are efficient enough to oxygenate his blood and to supply air-pressure 
for crying and his neuromuscular system is good enough for making faces, shouting and mov- 
ing limbs. He does not look like a cretin, mongol or microcephalic but I cannot, at present, 
tell you whether he will ever see, hear, or display normal intelligence, whether his cardiac 
septum is complete, his aorta of normal calibre, and his ductus arteriosus closed or closing; 
whether his many tubes or ducts are pervious and properly connected; whether the femoral 
heads are in their cups or even, now I come to think of it, whether he has webbed toes 
or « gap in his palate. In fact he carries no guarantee of sound materials or good workman- 
shi». Whatever his defects, they are no fault of mine so, if you are prepared to accept 
de! very on these terms, will you be good enough to sign this form of disclaimer?” 
ut there are limits, I think, to prudence and veracity no less than to light-hearted 
shutting of eyes. Like good Englishmen we shall compromise. ‘“‘Here is your baby, 
ma lam, very much alive and looking fine, but I haven’t examined him yet in detail and 
the e may be imperfections. Have some tea and go to sleep. I'll tell you all about him 
wh-n you wake up.” 

mother who is worthy to be shown her just-delivered offspring should accept this 
eas 'y enough and we must then turn to a purposive and well-directed examination to 
dis over or exclude whatever abnormalities can be discovered or excluded at this stage. 

‘ .0uld he find any congenital defects how is he as a General Practitioner to manage 
the 2? Management presumably includes whatever prophylactic measures may be 
Op 1 to us. 

would suggest that there are three etiological classes: the Bad Seed, the Damaged 
En oryo and the Pressure Group, with radioactive particles as a possible causa causans in 
cla .es one and two. In a free community and with our limited knowledge we cannot as 
ar le do much about bad seed, though it does fall to us as family doctors to stand between 
Ou younger patients and needless exposure to X-rays. At a recent post-graduate lecture 
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there was mention of a young woman who at 28 had had 23 X-ray investigations, ch.efly, 
I think, abdominal, Such a patient’s family doctor is surely the man to protect her, thin: ing, 
if no one else does, of the children she may hope to bear. Apart from this, we sh: .uld 
be aware of the broad facts concerning familial disease and inherited defects and should 
be ready to advise. 

Much more can be done to protect the embryo threatened by two malign influences— 
X-rays and rubella. A beautifully illustrated article in a clinical journal lists 13 “‘indica:ions 
for inviting radiological examination” in pregnancy. They include verification of preg- 
nancy at the 10th or 12th week, estimation of the placental site, and of foetal maturity and, 
of course, pelvimetry so that, simply in order to “make sure’’, a healthy mother anc her 
embryo and fcetus might be subjected to several considerable doses of X-ray in a single 
normal pregnancy. Strangest of all, a history of previous abnormal foetuses is held to invite 
radiological examination. The writer mentions and discounts any risk of inducing cancer 
or leukemia in the foetus but makes no mention of the mother’s future children or grind- 
children or of the development of the embryo. If such investigations were proposed 
for a patient of mine without very weighty cause I should fall badly short if I failed to 
mention risks and counsel caution. 

Rubella, to quote Alexander Joe, is an illness ‘‘with but little morbidity and no mortality” 
said to confer a solid and lasting immunity—in fact an innocent disease of childhood; yet 
a deadly foe of the developing embryo, responsible for some of the most horrible congenital 
defects—involving cochlea, labyrinth, eye, heart and brain—and almost certain to leave 
its mark if contracted by the mother in the first two months of pregnancy. “Many children,” 
to quote Joe again, “escape the disease which is commonly contracted in adult life from 
the second to the fourth decade’. 

Knowing all this, how can we look on with equanimity while parents and at least some 
schools, impose quarantine for rubella on young children? Must we not put it diligently 
about that every female child should be set in the way of rubella at every opportunity until 
she gets it? A campaign by the public health authorities to this effect seems to be overdue, 
an the family doctor should raise his voice. Research might then provide us with the means 
to give rubella to every small girl in our practices, or to provide an anti-rubella vaccine 

or female children. 

If a wife of child-bearing age, not immune to rubella, is exposed to it I think we must 
warn her of the risks of conceiving, giving her all the contraceptive help she may need, and 
if there seems the slightest risk of actual pregnancy, administer the necessary dose of gamma 
globulin. If she is not pregnant we should invite her to acquire the immunity while she 
has the chance. 

Confronted by actual rubella in early pregnancy we cannot remain silent. We must 
declare the risks, perhaps first to the husband but probably best to husband and wife 
together. We should be ready with our facts. Broadly, the truth seems to be that in 
the first two months the danger to the baby, both qualitative and quantitative, is very great. 
The cochlea may still be injured in the third month. So great is the reported risk in at least 
the first two months that the question of terminating the pregnancy must inevitably arise. 
Carruthers, quoted by Banks in Garrod et al. (1953) states that “after the third month the 
probability of congenital malformations becomes remote” and we must not forget to say so. 
Perhaps we should not be too certain that the rubella virus is the only cne that can play this 
fiendish trick. We should at least not erect barriers between the young child and mumps. 

Some prophylaxis, then, is possible for the “Bad Seeds” and “Damaged Embryos”; can 
anything comparable be done for the “Pressure Group”? 

Of the existence of this group there is no question. The general idea is not new. ‘ou 
may remember than when Mirabell, in ““The Way of the World”, puts up counter-condit 
to those under which Millament is prepared to “dwindle into a wife’’ he says: “‘/tem, v 
you shall be breeding—which may be presumed with a blessing on our endeavour 
denounce against all strait lacing, squeezing for a shape, till you would mould my b » 
head like a sugar-loaf; and instead of a man-child, make me father to a crooked-bil 
We need no Mirabell now. External pressure, if it ever was a factor, is gone long ago ' 
the group is with us still. Eden (1906) said “‘moving freely in his bath of liquor amnii., t 
foetus thus takes exercise”. What goes wrong in these cases? Clearly some dispropor 
between bath and occupant, but “‘oligohydramnios” is an unsatisfying explanation. Is « 
volume of the bath determined by the tone of its walls or by the volume or pressure of 
water? Is there a natural device for adapting the bath’s capacity to its occupant’s s 
Or is the little thing a sluggard, who lies there just growing until he finds himself wo 
bound? Are the answers known? Must we remain quite impotent? Are physiother: »y, 
maternal diet, foetal manipulation or stimulation or perhaps injection of hypertonic s: 
into the bath all quite useless? Here, surely, is at least a field for research, and pos 
one for ante-natal measures in the home. 
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Our duty is to detect and identify the abnormalities as early and as precisely as we can 
and :hen take the right action which, when they are “palpable and visible’’, will generally be 
to kaow the right man for the job, consult with him and guide patient and parents in the 
righi way. 

% ir responsibility—and, with it, our anxiety—will be greater with the invisible, impalpable 
defects, of which deafness and mental defect are outstanding examples. Blindness and 
“congenital heart”’ fall into the same category. 

Except, perhaps, for mental defect, such vast advances in treatment, direct or compen- 
satory, have been made in recent years that it has become correspondingly more important 
to find the defects early, to declare them when found and—what is peculiarly the family 
doctor’s job—to make sure that everyone concerned does the utmost possible for the 
afflicted child. 

Congenital deafness is a striking example of a condition in which mother and family 
doctor should work out the diagnosis together, in which, if they do this early, they can take 
the first vital steps in treatment and in the management of which they should continue in 
partnership for years. Expert help, if obtainable, will be of very great value but much can 
be accomplished without it. Special diagnostic apparatus is not essential and there is no 
place for surgery or medicaments. 

We have two vital tasks: to detect the deafness early—in babyhood rather than infancy, 
and to enlist the mother’s all-important aid. No neo-natal examination can reveal 
congenital deafness. There are no physical signs, and whereas the appearance and move- 
ments of a baby’s eyes give news of their functional ability long before he can say “I see”’, 
his ears give nothing away. 

Everyone watches the eyes for evidences of sight; it is useless to watch the ears for evidences 
of hearing; this is, therefore, apt to be taken for granted. We should not forget it, or mistake 
response to sight, vibration or movement of air for response to sound. Often enough 
deafness is not even suspected until the infant fails to speak, perhaps not even then. 
“Backwardness” is apt to be thought of first. 

The sign that a baby sees—in the full sense of the word—is that he looks at and shows 
recognition or appreciation of the target of his looking; the sign of hearing is that he turns 
towards and reacts to a significant sound whose source he cannot see. Testing-sounds 
should be soft—a quiet, familiar voice, a food-preparing sound—the tap of a spoon against 
cup or feeding bottle—and in our general examination of a four or six months baby we 
should test the hearing in this way, as we test the sight with a toy, torch, handkerchief or 
familiar face. A single, unmistakable response is proof of hearing but if there is none we 
must be patient and test further with bell, drum, rattle, pitch-pipe, mouth organ or whatever 
we have, not forgetting that a sensible babe will see no point in vain repetitions but will get 
bored and disregard our pranks. We must have patience and continue when he feels fresh 
again, until we can form a reasonable estimate of his hearing. If he is indeed deaf then it 
is our special province to persuade his parents to accept whatever is proven fact—but no 
more. All is not lost, neither has this babe sinned nor his parents—it is no one’s fault, 
and we can tell them with confidence that almost certainly some hearing is present, because 
it almost always is, though none may be immediately detectable. They must have faith 
and act on it, not by collecting a dozen “‘independent opinions” or by looking for surgical, 
medicinal, electrical or manipulative cures but by seeking and obtaining expert auditory 
training as soon as it can be had and above all by talking to the babe. They must talk 
dis'inctly, repetitively and often, casting the bread of words and phrases on the waters to 
fin’ it in the child’s speech after many days. There is, I understand, no substitute for the 
mother’s voice, speaking into the ear at the acceptable time, which ends at 3 years old. 

/Jonders are done in cultivating and expanding the islands of hearing many of these 
ch. dren possess. In modern auditory training centres the deaf are taught to hear. 

have dwelt on deafness not from any special knowledge but because it illustrates so well 
the tasks that fall to the family doctor when any congenital defect, especially one not 

me ‘ically or surgically curable, falls from the sky into a family under his care. It is a 
ta» ng but rewarding task and it is our own. 
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r. G. B. Mitchell-Heggs: It is difficult to know where “common” ends and “tuncommon” 

ns when discussing abnormalities. “‘Uncommon” in general practice may mean 

i y common in certain hospital skin departments, although rare in others. I nected a 
co siderable difference in the incidence of certain disorders when working at the Royal 
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Berkshire Hospital, Reading, typical of a county town and country practice, as compa ed 
with St. Mary’s and St. John’s Hospitals, in London. Ringworm of the scalp and bc ly, 
for instance, was more common at the former. Indeed, as far as the skin is concerr -d, 
there are no common congenital abnormalities apart from the nevus or, more stri: ly 
speaking, birth-mark group, with maybe ichthyosis thrown in for good measure. 

Congenital disorders of the skin thus include the following: All types of nzvi, that i: to 
say, those which are abnormalities of the blood supply, which include nevus aranc.is, 
port-wine stain and the strawberry nevus; nevi in which the pigment cells are invol\-d, 
that is, pigmented moles and melanomata and also junction nevi; those in which <he 
epidermis is involved, or a combination of epidermis and dermis, in the verrucose or linvar 
nevus. Urticaria pigmentosa may be described as nevus with mast cells in the corium 
and pigment cells in the basal layer of the epithelium. 

Next are abnormalities of the epidermis: these are to be found essentially in babies in 
whom the sweat or sebaceous glands are not working adequately; it is rare to find a new- 
born child whose skin is working to excess with over-production of sweat or grease. On 
the other hand, an abnormal degree of dryness of the skin is not uncommon. In extreine 
cases, this can result in the condition known as ichthyosis foetalis gravior. 

In this group, therefore, there are all degrees from simple dryness or xeroderma to a marked 
scaling and bran-like appearance or ichthyosis (Fig. 1). Over-activity of the epithelium 





Fic. 1.—Ichthyosis. Fic. 2.-Vascular nevus. 


round the hair follicles may lead to keratosis pilaris, and finally excessive production of 
horny tissue in the palms and soles results in keratosis palmaris et plantaris or congenital 
tylosis. A severe exfoliative disorder which occasionally occurs in nursing children is 
erythroderma desquamativum. It may be accompanied by constitutional symptoms and is 
generally fatal. 

The next group of congenital abnormalities includes those in which there is a late or 
abnormal development of hair or nails, for which there is usually little one can do. Examples 
of these fortunately uncommon disorders include: monilethrix where the hair is sparse and 
brittle, with associated poor nail development, pachyonychia congenita, and congenital 
ectodermal defect. 

Acquired infections that are of any significance are minimal, but it is important to mention 
congenital syphilis. As far as my department and private practice are concerned 
syphilitic babies have, practically speaking, disappeared, thanks no doubt to the excelleat 
work done in general practice or in the Welfare, Maternity and other clinics. 

So far as vascular nevi are concerned, there is considerable proof that the ordinir 
strawberry nzvus tends to disappear with age, as we see so very few in children over 1} 
age of 5 or 6. On the other hand, those we do see give rise to considerable alarm amc 
parents and relatives. Reassurance by the general practitioner or dermatologist is of! 
not so convincing to them as a story that some baby had a nzvus which started to ble: 
and that no one could stop the bleeding. 

In addition, babies are often brought because these vascular nevi are growing v« 
rapidly. The mother has noticed that that particular part of the baby’s body is unusua y 
hot, and when the doctor sees it, he notices that a further growth of the lesion may cat 2 
other trouble. In other words, one round the mouth may interfere with suckling (Fig. 
near the anus or vulva with defecation or micturition, or near the eye, with vision. 

In all such cases, if there is any doubt at all, it is important for the child to be seen 
a specialist as soon as possible, and he is likely to recommend one of the following cours: 
(1) Further observation and no action. (2) Reference to a surgeon, for excision. (3) Refi 
ence to a radiotherapist. (4) The use of certain well-established procedures: (a) Injecti: 
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of sclerosing agents is often effective and fairly safe. (6) The carbon-dioxide snow stick, 
thogh first introduced over fifty years ago, can still produce satisfactory results. 

I: is important, however, that before these procedures are used, the surgeon or radio- 
therapist should be consulted, lest he feels that such preliminary treatment diminishes 
the ultimate chance of 100% success for his treatment. 

So far as small fibro-cellular or pigmented moles are concerned, usually no action is 
required, unless they are more than a millimetre in diameter, or in a conspicuous situation 
likely to affect the child’s beauty, or in a site where they are likely to be injured and 
possibly undergo malignant change. The removal of small moles is a normal procedure 
for most dermatologists or general surgeons, although large moles of this kind should 
usually be treated by a plastic surgeon. 

Port-wine stains are often widespread, and such cases form one of the most disappointing 
groups of patients attending our out-patient departments. Over the years, I have tried 
reference to a plastic surgeon, used carbon-dioxide snow, combination of carbon dioxide 
with acetone, thorium X, soft X-rays, and so on, but the proportion of successes has been 
very small. It is just possible that with the passage of years, dermabrasion may prove 
helpful in a number of cases. So far, all treatments tend to lead to scarring, which may 
be worse than the original blemish. A very large proportion of the patients have half of 
the forehead, nose, cheek and chin involved, and some an upper limb (two patients of 
mine have involvement of half the body surface), thus very little treatment is practicable 
and safe for such cases. 

Spider nevi do not usually disappear, but respond very well to treatment with electro- 
lysis or actual cautery. Occasionally even carbolic acid applied on the pointed end of 
a matchstick produces quite satisfactory results, although I would not recommend this 
approach for lesions on the face or neck. 

A considerable proportion of babies with ichthyosis tend to develop endogenous eczema 
and, in adult life, contact dermatitis. The general practitioner can do a great deal for 
the baby suffering from this disorder as, with proper care and prophylaxis, he may never 
become a patient suffering from eczema and dermatitis. When the skin is not active, 
as in the winter in cold climates, bathing with water must be limited to sponging the arm- 
pits, groin and feet, and the rest of the body massaged gently with an inert preparation 
such as arachis oil, olive oil, or a mixture of these with glycerin, anhydrous lanoline or 
vanishing cream base, &c. There is great value in adequate but not prolonged or excessive 
doses of vitamins A, B, C, and D for keeping the skin healthy. 

Bath water can be softened by the use of bran with 3% emulsifying wax in water. In the 
summer these precautions are less necessary. Unless the skin is cracked and raw, do not 
discourage paddling or bathing when the age and opportunity arrive. 

if the child with such a skin becomes fractious, rubbing his hands on legs or face, it is 
very important to ensure adequate sleep and sedation. If it is obvious that an eczematous 
reaction is starting, relieve irritation by the use of weak anti-pruritic sedative lotions, or tar 
and lead lotions. Various hydrocortisone preparations have proved to be a boon in many 
cases. Here it is a matter of experimenting with different types of bases and solutions. 
Dermatologists are constantly giving clinical trials to new mixtures. In certain cases, 
general ultraviolet light therapy, extra vitamin D, and so on, are certainly beneficial, and 
in others, addition of the vitamin B group to this seems to help. Always remember the 
danger of too frequent change of medicament, or too strong an anti-pruritic. Again, 
discourage vigorous cleansing of the skin with oil to remove ointment or picking of adherent 
crists, as such over-enthusiastic treatment may prolong the disorder. 

\ssessment of the value of these procedures is extremely difficult because, as the child 
grows older, the endocrine glands take on their separate roles, the mind is more occupied 
bs schooling or the influence of other children and sometimes the skin improves without 
’ treatment, as one can see from comparatively neglected children seen in out-patient 

¢ \artments. 

he rarity of certain disorders tends to make us less “aware” and alters the threshold 
le: | of diagnosis so it is wise to record at once “unusual” even though not diagnosable. 
Si -h clinical honesty often pays a dividend. 

is well to be suspicious of a child who appeared perfectly healthy at birth and who 
de elops a measly rash, fractiousness and runny nose in association with loss of weight, as 
fu her investigation may reveal that the child is suffering from congenital syphilis. The 
nv al discharge may be hemorrhagic, or again, the child’s skin may be shrivelled and 
gr vish with bullz on palms and soles. At a later stage, the picture follows that of syphilis 
in idult life, with the gradual development of infiltrated lesions on the palms and soles, 
cc pery rash and so on. 

has been pointed out to me by one of my clinical assistants that frequently we have 
to lecide if patients with a skin disease can be inoculated or vaccinated and with what risk. 
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The majority of such patients can be vaccinated, but make an exception of those where in 
active eczematous eruption is present. There is no doubt that vaccination has acted as 
a trigger factor in the development of eczematous eruptions in certain patients. If in 
active eruption has subsided it is a question of where they are going to live, and whet! er 
quick vaccination can be procured if cases of smallpox occur in their district. They can: ot 
postpone vaccination if they are proposing to proceed to Africa or other countries wh re 
smallpox is very common. 


Mr. D. N. Matthews: The surgical management of many congenital malformations is 
the responsibility of the plastic surgeon, and it is essential that there should be close liaison 
between him and the general practitioner. The arrival of a malformed child in a family 
creates at once psychological and emotional problems for the parents and the other children. 
Similar problems confront the affected child as it grows older. 

In the parents there is often a sense of guilt and shame, which can be dispelled by simple, 
patient explanation of what can be done, the right age at which to do it, the time it will 
take, and the scope and limitations of treatment. The sooner the parents receive this help 
the less will be their distress. The plastic surgeon should, therefore, see the child as soon 
as possible, and formulate as complete a plan of treatment as is practicable. He must also 
consult with the general practitioner, who will inevitably be asked many questions by the 
parents, no matter how carefully the specialist explains matters. Older children will benefit 
greatly if they are treated in the same way; their confidence and co-operation are gained 
at once. In formulating the plan, the plastic surgeon must take into account the harm done 
to the child by prolonged separation from its parents, and the increased difficulty such 
separation may cause the parents and the other children in accepting the deformed infant 
back into the home if normality cannot be fully restored. He must also pay attention to 
the added handicap the child will suffer if education is seriously interrupted, and should 
bear in mind the aid which other departments can offer. The Child Guidance Clinic, the 
Almoner, the special educational facilities at the disposal of the local health authority and 
the Probation Officer may all have important parts to play in adjusting the child through 
adolescence to adult society. But above all others, the general practitioner has the greatest 
influence in bringing the child and the rest of the family safely and happily through these 
difficulties. 

The problems commonly confronting the plastic surgeon include clefts of lip and palate, 
birth-marks, moles, deformed ears and hands, ptosis and genital deformities. Each can 
only be touched on briefly in a general résumé of the subject. 


Cleft lip and palate.—Clefts of the lip are repaired at about the age of 3 months, and 
necessitate ten days of hospital care. If the palate is cleft as well, the anterior part and 
the nostril floor are repaired at the same time. The rest of the palate, or the whole palate 
if the lip is intact, is usually repaired at the age of 15 months and necessitates between two 
and three weeks in hospital. In most cases, the primary repair of the lip is permanently 
acceptable, but in some cases revision of the scar, perfection of the cupid’s bow or adjust- 
ment of the nose tip or alar cartilage are needed (Fig. 14, B). These soft tissue corrections 





A B 


Fic. 1.—Secondary correction of hare-lip deformity: elevation of the nose tip. 


can be made at the age of 34 years, thus giving ample time for scar lines to fade bef« 
school age. The corrections rarely need more than one operation in all, and necessit: 
hospitalization for two weeks. In complete bilateral clefts, fullness may have to be add 
to a tight upper lip and is provided by the over-full lower. This can be done any time 0\ 
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the age of 4 and takes about a month to do. If the bony framework of the nose is deformed, 
there are advantages to be gained by leaving this until the nose is fairly fully grown to 
avoid subsequent retardation. 12 to 14 years of age, depending on the size of the child, is 
saiisfactory, and the procedure, which is similar to a corrective cosmetic rhinoplasty, takes 
two weeks. 

if speech is not developing satisfactorily by the age of 8, improvement can be made in 
suitable cases by an operation on the pharynx (pharyngoplasty). This necessitates about 
two weeks of hospitalization. It is after such operations that the speech therapist is of the 
greatest help. Finally the orthodontist has a most important part to play in all clefts of 
the palate by assisting the expansion of the maxilla with spring-loaded appliances between 
the ages of 7 and 14. 


Birth-marks.—These are red marks in the skin. They occur more commonly on the 
head and neck than elsewhere, and are of several different clinical types. The flat pink 
capillary lesion is the most likely to fade spontaneously and can be safely watched unless 
it is growing out of proportion to the overall growth of the child. The first sign of fading 
is usually the appearance of scattered white areas in it. These gradually extend and 
coalesce. If such a lesion fails to fade, it can be made to do so in most instances by surface 
applications of beta rays exhibited either as isotopes or as a radium plaque, or by carbon- 
dioxide snow. Raised cavernous lesions, which can be squashed flat by pressure, are more 
serious since they can grow with great rapidity and become formidable operative problems; 
if therefore they are progressing or fail to begin to regress after being stationary for a few 
months, they should be treated as emergencies. Shrinkage can frequently be induced by the 
injection of sclerosing agents such as saturated saline or by interstitial diathermy or a 
combination of the two. Great care must be exercised when using saline or a slough can 
easily be caused. Sclerosis may avoid the necessity for any operation, and will always 
reduce its magnitude. Treatment of these lesions can be begun safely in very young infants, 
and delay on account of age is wrong. It is nearly always possible to formulate a complete 
plan of treatment as soon as it is decided that action needs to be taken. Pulsating arterial 
lesions always need surgical excision. 


Moles.—Pigmented lesions can only be satisfactorily treated surgically. Their removal is 
requested on cosmetic grounds or for fear of malignancy. Whilst it is true to say that 
malignancy in childhood is excessively rare, it is impossible to deny the possibility of malig- 
nant change in adult life. A request for removal on this ground is nearly always founded 
on a known tragedy in an adult, and it is unwise to refuse it. The technical requirement 
will be decided by the site and size of the lesion, and will vary from simple excision and 
suture to elaborate plastic repair. There is no evidence to support the fear that interference 
may promote malignancy. 


Deformed ears.—The simplest deformity is an accessory auricle. It can be removed 
under brief anesthesia in early infancy, and necessitates at most one night in hospital. 
There is nearly always a small cartilaginous element beneath the skin nodule, which must 
b. taken away as well to prevent its subsequent growth. 

Bat ears are the commonest of the deformities of the auricle, and are satisfactorily treated 
a’ 4 years or any age after this. The operation is done from behind the ear and necessitates 
t-n days in hospital (Fig. 2A and Bp). Attempts at correction by positioning the infant in 





Fic. 2.—Bat ears. Correction by modelling the cartilages through a post-auricular incision. 





816 Proceedings of the Royal Society of Medicine 40 


the pram or by wearing a close-fitting cap are useless. The deformity often has a profo: nd 
psychological effect on a school child, particularly a boy, and is well worth correcting. 

Absence of the pinna presents a complicated problem of reconstruction, and no ma ier 
what is done, the result will fall short of perfection. It is well worth doing, howe. er, 
particularly in a boy. It necessitates four or five operations. The interval between -he 
first and the second should be two months as a minimum. The second, third and fov.th 
stages are done consecutively and take nine weeks in all. The fifth takes two weeks «nd 
can be done a month after the fourth. In bilateral cases, it may be desirable to fenestr.:te 
one side to assist hearing. In girls a smaller procedure to provide the lower half of the 
pinna can be done in two stages. 


Deformities of the hand.—These are of an infinite variety, and a plan has to be worked 
out for each. There are many for which little can be done. The primary concern must 
always be to improve function. Improvements in appearance are secondary to this. 
Appearance can often be helped by fitting a prosthesis worn as a dress hand on special 
occasions, but this should not be done until the child becomes self-conscious and asks for 
some disguise. In early childhood, it is imperative that the parents overcome their natural 
inclination to hide the deformity and encourage the child to use the hand as fully as possible. 
It is remarkable how little limitation quite a serious deformity ultimately imposes on the 
child if the problem is approached in this way. Little can be done surgically until the child 
is at least 3, and treatment may have to be postponed longer still to allow bony growth 
to occur. 

Simple deformities, such as syndactyly, are readily amenable to surgery and are best 
tackled when the child is about 4. One or two operations may be needed, each necessitating 


a fortnight in hospital. 


Ptosis.—Congenital ptosis may be unilateral or bilateral, partial or complete. Most cases 
show some improvement up to the age of 2 years. All show temporary deterioration through 
childhood during illness, fatigue or emotional stress. It is best to wait before repairing 
the deformity until the child is 2 years old. Operation is successful at any age after this. 
In bilateral complete cases, the child is virtually blinded by the lids, and interference is 
necessary when the child starts sitting up, but in this event a further secondary procedure is 
often required at 2 years. The results of surgery are excellent. The operation is performed 
from inside the upper lids and in bilateral cases is best done in two stages. Each stage 
necessitates ten days’ hospitalization and the two can be done at one admission, totalling 
three weeks. The epicanthic fold, which often accompanies ptosis, is repaired at the 
same operation. 


Genital deformities—Hypospadias is the commonest and is not accompanied by 
incontinence, no matter how far back the opening is placed. It is best, therefore, to wait 
for normal continence to develop before operating. The repair is made in two stages, 
each taking about a fortnight with a minimum interval of three months between them. 
Treatment is usually undertaken when the child is between 2 and 3 years old. 

Epispadias is more serious since in many cases it is accompanied by lack of sphincter 
control. When the deformity extends upwards from the urethra to the abdomen, te 
condition of ectopia vesice results. Epispadias is a lesser degree of the same malformatio». 
In some a reasonable amount of control can be achieved, but in the larger and longer clef 
as in ectopia vesice, it is often impossible. Much work has been done and some progress 
made towards solving the technical problems which this deformity presents, but in may 
cases ureteric transplantation into the colon is still the best procedure. 

The ectopic opening of the anus into the posterior vaginal wall, which is a commor 
malformation than might be supposed, can be corrected with good sphincteric cont: » 
in most cases. 
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Section of Medicine 
President—G. E. BEAUMONT, M.A., D.M., F.R.C.P., D.P.H. 


[April 30, 1957] 


DISCUSSION ON AORTIC STENOSIS 


Dr. Raymond Daley: 

Little advance has been made in the basic understanding of naturally acquired valvular 
disease since the classical observations of Corrigan in 1832, who described the dynamics 
of regurgitation, and of Hope in 1835, who noted “the small, weak arterial pulse of aortic 
stenosis while the heart is giving a violent impulse*’. 

The etiology of aortic stenosis is often not clear either on clinical or histological grounds. 
It is a pity that some writings in the past have been so dogmatic in stating that juvenile 
rheumatism is the cause of the lesion in almost every patient. Congenital aortic stenosis 
is an important disease with considerable possibilities of surgical improvement. I believe 
that a number of patients suffer from arteriosclerotic stenosis and there are, of course, a 
few rare causes such as fibro-elastosis. The historical evidence of rheumatism or chorea 
in 50 of our patients is less than 50% but a history of rheumatism is a little more common 
in females than in males. At post-mortem 20 patients had rheumatic aortic stenosis, 6 had 
congenital lesions, but in 24 it was not possible to give a firm ztiological diagnosis. 

Leonardo da Vinci (1513) was the first to show the normal aortic valve opened to give 
a triangular orifice. 

McMillan (1955), working in our Department at St. Thomas’s Hospital, has studied 
a number of fresh post-mortem aortic valves by cinematography. He has shown that as 
long as the free borders of the cusps are mobile and shut well there may be considerable 
calcification in the peripheral parts of the cusps and walls of the sinuses of Valsalva without 
limitation of flow in the valve area. Some fusion of the peripheral parts of the commissures 
can occur without causing symptoms. Out of 30 specimens studied the shape of the orifice 
could be roughly divided into certain groups which are: 

(i) Early peripheral fusion with good function centrally (3 cases). 

(ii) Peripheral calcification not affecting function (1 case). 

(iii) Fusion of one commissure (14 cases). 

(iv) Partial or complete fusion of two commissures (5 cases). 

(v) Partial or complete fusion of three commissures, often with incompetence, and 

(vi) Cone-shaped valve with an ellipsoid orifice at the apex, and no sign of former 

commissures. 
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Fic. 14.—Aortic stenosis. Fic. 1B.—Mitral stenosis. 


Tie life-history of the disease differs significantly from that in patients suffering from 
mit al stenosis (Fig. 1). The patient is more likely to be male, and in his late forties. He is 
un! <ely to have had serious symptoms for a long time. Once they have developed the 
firs hospital admission may well be the last. Grant (1933) has studied the after-histories 
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of 43 men with aortic stenosis and incompetence for ten years. 15 died during this me. 
Two of the most striking features are the considerable liability to sudden death an. the 
comparative rarity of auricular fibrillation. 

Apart from left ventricular failure the two most interesting symptoms of aortic ste osis 
are effort syncope and angina pectoris. Angina occurs in about half the patients a: d is 
particularly prevalent in young women. The cause of the pain seems to be quite «ear, 
Left ventricular work is greatly increased, the mean coronary filling pressure reduced, 
the cardiac output fairly small and fixed, and diastole is shortened. I think that it is a 
little unnecessary to invoke a sucking action at the coronary ostia due to the jet of b.ood 
entering a dilated ascending aorta. 

The mechanism of effort syncope is not clear. I doubt if it is due to an arrhyth nia, 
although presumably ventricular fibrillation is the cause of sudden death. Syncope can 
be initiated by emotion, effort and heat in anyone with a fixed cardiac output. Although 
the blood flow tends to be low and rather fixed, effort syncope is uncommon in niitral 
stenosis and hypertensive heart failure, because the blood pressure does not fall. I: the 
former, chronic pulmonary capillary congestion exists, leading either to immediate 
disabling pulmonary symptoms or to reflex systemic vasoconstriction. In the latter the 
systemic vasoconstriction is not readily released on effort. Effort syncope, however, is 
not uncommon in primary pulmonary hypertension. The minute output again tencs to 
be fixed but the blood pressure falls on effort, presumably when muscle vasodilatation 
occurs, because there is no pulmonary capillary congestion to inhibit its occurrence. 
Perhaps dilatation can be similarly initiated in aortic stenosis because of the normal and 
only slowly rising pulmonary capillary pressures. In 2 patients suffering from aortic 
stenosis whom I have observed fainting there was a bradycardia and the episode appeared 
to have the quality of a vasovagal attack. 

I do not wish to dwell on the physical signs but I should like to make a plea for the 
abandonment of attaching diagnostic importance to the presence or absence of a systolic 
thrill in the aortic area. It is surely more sensibie to feel the carotid arteries or the aortic 
arch at the root of the neck. Coarse vibrations felt there are diagnostic of aortic stenosis 
and are quite unlike the smooth thrill felt in an aortic to-and-fro murmur due to predominant 
aortic incompetence. The hearing of the murmur over the olecranon processes is no more 
than a clinical tour de force. Vf the murmur is loud enough it will have wide radiation. 
An important point to recognize is that if aortic stenosis is very severe blood flow may 
be insufficient to produce a murmur. This is sometimes seen in the operating theatre, 
when pressures are simultaneously measured in the left ventricle and aorta. If the cardiac 
output is sufficiently reduced there may be no pressure gradient across an aortic stenotic 
valve. A useful sign is an early systolic click associated with post-stenotic dilatation of 
the ascending aorta. ' 

Valve calcification (Fig. 2) is very common although I know of no means of assessing 
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. 2.—Calcified valve in aortic stenosis. 





whether it is in the valve or the valve ring. It is best seen with the image intensifier >ut 
ordinary fluoroscopy is so satisfactory that if it had been invented after tomograp ‘ it 
would have been hailed as an advance. 

A great deal has been said about pulsus bisferiens in combined aortic stenosis nd 
incompetence. It may be a very useful sign but varying pressure of the palpating fii ser 
may give the impression of pulsus bisferiens where none exists. The most impor ‘nt 
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measurement in the peripheral pulse is delay in the systolic upstroke time. This is pro- 
longed to between 0-175 and 0-3 second in five cases of aortic stenosis (Fig. 3) and may 
revert! to normal after successful valvotomy. 


@ AORTIC STENOSIS 








SECONDS 


Fic. 3.—Brachial artery pulse pressure and systolic upstroke time. 


In 1955 Gorlin joined us at St. Thomas’s Hospital in a hemodynamic study of a number 
of patients with aortic valve disease. Some of the deductions were made by a combination 
of cardiac catheterization and study of other hearts in McMillan’s artificial perfusion 
system. With the advent of direct left ventricular puncture either through the chest wall 
as Brock practises or via a bronchoscope and the insertion of a fine polythene tube as we 
have been doing, these deductions have been found to be substantially correct. They are 
that: 

The “critical” orifice area in pure aortic stenosis is 0-5 sq. cm., in mixed stenosis and 
incompetence less than 1-5 sq. cm. With these respective degrees of stenosis left ventricular 
systolic pressure is elevated to 200-250 mm.Hg with transvalvular pressure gradients of 
100-150 mm.Hg. Because of the inability of the coronary flow to increase in proportion 
to the demands of ventricular work, due to low coronary perfusion pressure, the ventricular 
systolic pressure seldom exceeds 250 mm.Hg when no further stroke work can be done. 
In view of the large gradient between the aorta and ventricle in diastole, regurgitant orifice 
areas no greater than 0-5 sq. cm. were capable of more than doubling total ventricular 
output and work. Although left ventricular stroke work is increased at rest (two to four 
times normal) the pulmonary capillary diastolic pressure is near normal in 80%. 


There are four stages of the disease: 

Stage I: The valve orifice area is greater than 0-5 sq. cm. in pure cases and greater than 
1-5 sg. em. in mixed cases. The only physiological deviation will be a prolonged systolic 
upstroke time. The patient is free of symptoms. 

Stige II: The valve orifice area is 0-5 sq. cm. or less in pure cases and less than 1-5 sq. cm. 
in mixed cases. Resting left ventricular diastolic pressure and blood flows are within 
norn al limits, but on effort the diastolic pressure rises. Stroke output and work are fixed. 
Thes patients are free of symptoms except with unusual but varying degrees of effort. 
The imitations here are mainly hydraulic in nature. 

St: ze III: Orifice areas are the same but the myocardium usually shows signs of generalized 
pate! y fibrosis from years of impaired coronary flow. The huge load borne well in Stage II 
is ne longer tolerated on slight exercise. The resting left ventricular diastolic pressure 
is Wi 1in normal limits or elevated slightly and blood flow is invariably decreased. Effort 
caus elevation in diastolic pressure, a fixed or falling output, and often acute right 
vent: cular failure as well. These patients are limited by symptoms, first of left- and soon 
of ri: 1t-sided failure. Thus it is not until late in the disease when the muscular component 
fails hat symptoms become severe and the disease runs an accelerated course. 

St se IV: Terminal bilateral cardiac failure. 

I : ould like to submit that patients should be operated upon while still in Stage II, 
befo: serious symptoms and myocardial fibrosis have appeared. This means that the 
majc ty of patients will be children and young people in whom gross valvular calcification 
has ; »t yet occurred. The best operative results appear to be in young people with non- 
calci' > congenital aortic stenosis. The worst results are in middle-aged patients in whom 
the \ Ives are usually heavily calcified. It must be stressed again that any blind procedure 
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which leads to increased incompetence even with some lessening of stenosis is a diss: vice 
to the patient. 

If operation is decided against, apart from the usual medical measures thyroid abi. tion 
is often worth while. It is best carried out with radio-iodine. Following treatment, a gina 
is usually much improved, dyspnoea is less and sometimes the heart size decreases. 

I have deliberately avoided discussing subaortic stenosis because, despite what p-ople 
tell me, I believe it is a very rare disease and its diagnosis inaccurate. 
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Mr. Andrew Logan (Department of Surgery, University of Edinburgh): 
The Surgery of Aortic Stenosis 


The views which I shall express on the surgery of aortic stenosis are based on an experience 
which is small in relation to some of the published figures. For example, Bailey (1956) 
quoted 450 cases of aortic valvotomy and Harken (1956) 70 cases. I have performed aortic 
valvotomy in only 31 cases. 7 of the patients had congenital aortic stenosis; 17 had acquired 
aortic stenosis without significant incompetence or other valvular lesion; and 7 had aortic 
stenosis combined with mitral stenosis. 

The records of the first 6 patients with congenital stenosis have already been published 
(Marquis and Logan, 1955). Each underwent pre-operative angiocardiography in an 
attempt to exclude subvalvular stenosis since it seemed inappropriate to attempt enlarge- 
ment of a subaortic ring by the same technique as was used for the separation of fused cusps. 
All were operated upon more than three years ago. None has died. In all, the signs of 
aortic stenosis were reduced. In 5, however, aortic incompetence was produced or increased, 
and in 2 the incompetence was severe. The single patient who had no reflux after operation 
still has none and is well. The result in her case is good enough to indicate that the aortic 
cusps were flexible and well-formed and that valvotomy achieved extensive separation of 
the cusps accurately in the line of the commissures. The occurrence of slight to severe, 
but not lethal, aortic incompetence in the other 5 cases, along with a reduction of stenosis, 
suggests that in these, too, considerable separation of the cusps in the correct line was 
obtained, but that the cusps were ill-formed rather than that a cusp was divided at operation. 
The most severe incompetence occurred in a boy of 13. He still has severe incompetence 
and the heart is larger than it was 6 months after operation, but whereas he was, «at !3, 
a weedy boy 14 Ib. underweight he is now, at 16, 3 st. heavier, up to normal weight, asympto- 
matic and leading an energetic life. In all, an improvement in cardiac function and in 
general health has lasted for three years after valvotomy. It remains to be seen how long 
the heart will compensate for reflux before a comparison can be made with the calcu!ated 
effect of unrelieved stenosis. Meantime, there is no reason to change the opinion that 
valvotomy for congenital aortic valvular stenosis should be reserved for those patients who 
are in danger of sudden death or of deterioration which might prejudice the outcore of 
a later operation. The risk of incompetence does not justify withholding operati:n in 
growing children who show the electrocardiographic pattern of extreme left ventr -ular 
hypertrophy and in adults who show progressive left ventricular hypertrophy with incre sing 
cardiac size. 

The seventh patient in the congenital group was not investigated by angiocardiogr vhy. 
At that stage it was assumed that severe aortic stenosis was almost certainly valvula and 
not subvalvular. Inspection of the heart at thoracotomy raised no suspicion that the ste osis 
was subvalvular. The same blind transventricular approach was used. It was immed tely 
obvious that a different condition had been encountered because the obstruction, in ead 
of being disrupted with ease, strongly resisted the opening of the dilator. I exer da 
degree of force quite inappropriate to valvotomy and succeeded in widely openin; the 
dilator. There was no thrill of reflux or evidence of other damage and the heart’s a ion 
remained good. The state of the child gave no cause for anxiety until sudden « ath 
occurred five hours later. At autopsy a fibrous ring was found 0-7 cm. below the Ic est 
part of the aortic cusps, which were normal. The ring had been ruptured posterior]; ind 
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the tecr which extended into the ventricular wall passed upwards in the aortic wall between 
the right and left posterior cusps, then above the left coronary orifice. None of the 
cusps vas damaged. Death may have been the result of obstruction of the mobilized left 
coronary orifice although there was no pathological evidence that obstruction had 
occuried. 

The 17 patients with acquired aortic stenosis and no other major valvular disease were 
selected in the belief that the duration of their survival without operation was likely to be 
less than eighteen months. The records of some of these also have been published (Logan 
and Turner, 1954). All had more than one of the triad, syncope, angina, and congestive 
heart failure. Only 2 had uncalcified valves. 

Of these 17, 9 are dead, 1 during operation, 3 within three weeks of operation, and 
5 from six to thirty months after operation. The immediate death was the consequence 
of neglect of the elementary precaution of controlling the ventricular incision with a 
tourniquet. The search for the orifice among the calcific masses of the valve was more 
prolonged than usual, blood leaked continuously, ventricular fibrillation supervened and 
normal rhythm could not be restored. Of the 3 early deaths, 1 was from pulmonary 
infarction three days after operation. The patient had intractable cardiac failure for which 
a year before I had ligated the inferior vena cava. She had a severe degree of hepatic 
cirrhosis. One patient died nine days later from coronary thrombosis with a large cardiac 
infarct. 2 of the patients who died later had been temporarily improved and the others 
followed the uninterrupted course of severe aortic stenosis. 2 were examined post mortem. 
Both had rigid valves, one without evidence of division. One heart weighed 900 grams and 
the other 1,100 grams. 

Of the 8 survivors, 1 did not have a valvotomy because I was unable with the maximum 
permissible force to rupture a calcific ring surrounding the valve orifice. All the others 
have some increase of aortic reflux. One has a left homonymous hemianopia, the result 
of calcific embolism. Because of a technical difficulty the head vessels had not been 
occluded during valvotomy. One is not obviously improved. 5 have lost their important 
symptoms and follow normal activities. One is asymptomatic. Pre-operatively he was 
dyspneeic and suffered from angina and syncope. He had been in congestive heart failure. 
For five weeks after operation he remained in heart failure but three months later returned 
to office work and has remained well for three years. 

That is, in 17 cases of acquired aortic stenosis there were 4 early deaths, 5 late deaths, 
2 unimproved and 6 with improved cardiac function, one of them much improved. None 
had a severe degree of aortic reflux. 

The 7 patients with combined aortic and mitral stenosis were all initially improved. 
None died and none had severe aortic reflux. Since the gradient across the aortic valve 
was not measured, I have no means of apportioning the benefit to the two operations or 
of indicating how the aortic valve was affected. 

If the selection of cases of aortic stenosis for operation is restricted to those in which 
cardiac impairment is so severe that death is imminent, the question arises whether surgical 
intervention by blind valvotomy is profitable. The opinion has been given that we merely 
deduct a few months from one patient’s life and add them to that of another without a net 
gain. Taking the worst group, that of pure acquired aortic stenosis, that is clearly not so. 
In the whole group there were few years to come and all of them bad. There have already 
ppm three good years and ten fair years, which compares well with the results of the surgery 
of carcinoma. 

The technique used in all cases was the same. Through a left thoracotomy a two-bladed 
expanding dilator with a spread of 4 cm. was introduced through an incision in the anterior 
wall «f the left ventricle and placed in the aortic valve under the guidance of external palpa- 
tion f the origin of the aorta. The dilator was opened as far as that could be done with 
a rec-onable amount of force or until the aortic wall was stretched over it. Then the 
dilat’- was withdrawn and the ventricular wall was repaired. This is an exceedingly 
crud: method of valvotomy but I can say that by the use of a similar technique in mitral 
stenc 1s the commissures are more often and more completely divided, and with less damage, 
than can achieve by any other way. The dilator sometimes selects a commissure when 
Iam inable to recognize it by digital palpation. It is at least possible that the same would 
be tre in aortic stenosis. The absence of sudden severe post-operative aortic incom- 
Peter e suggests that in none was a cusp completely divided. I am unconvinced of the 
Need or a three-bladed dilator or of the likelihood that the blades will occupy the com- 
miss: es. Again comparing the mitral operation, the valvotomy is simply a matter of 
teari : by stretching and, whatever the direction of the stretch, the tear occurs in the 
Weak st line which is fortunately usually the commissure. The amount of force required 
to te - a cusp is so great as to be easily recognized and avoided. If the aortic cusps are 


malf. med or destroyed no technique at present available will make their function good 
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If the cusps are well formed the dilator will probably separate them as effectively a. any 
other instrument (Fig. 14 and B). 





Fic. 1.—Acquired aortic stenosis without calcification after valvotomy. A, Valve closed; B, Open. 
The appearance of rigidity is the consequence of fixation. In the fresh state the cusps had almost 
normal mobility. 


Bailey (Bailey et al., 1956) began to approach the aortic valve through the ascending 
aorta for two reasons: because he had encountered ventricular fibrillation with the trans- 
ventricular route, and the thick friable ventricular wall had sometimes been difficult to 
repair. He did not by the change eliminate trouble from ventricular fibrillation and 
bleeding but continued to use the trans-aortic route for the sake of avoiding injury to the 
ventricular muscle and of using the finger both for the performance of the valvotomy in 
some cases and the assessment of the quality of the valvotomy in all. I believe that the 
expanding dilator usually makes a less traumatic valvotomy than the finger because each 
blade provides counter-pressure for the other, whereas the finger must pull upon the pedicle 
of the heart or against externally applied pressure. Digital palpation of the valve after 
valvotomy would certainly be helpful in prognosis and might sometimes lead to modifi- 
cation of the state of a commissure after the first dilatation. Whatever route is used, 
ventricular fibrillation is likely to occur in some cases. The massive thickness of the left 
ventricle and the small left ventricular cavity make effective cardiac massage, as judged by 
the presence of a radial pulse, difficult or impossible and electrical defibrillation must be 
used without delay. 

With the increasing use of refrigeration and of pump-oxygenators to permit open 
cardiotomy in other conditions it is to be expected that they should be used for «ortic 
valvotomy under vision. In the United States, Lewis er a/. (1956) and Swan (1956) have used 
refrigeration and Lillehei et al. (1956) the pump. In the short time afforded by refrigeration | 
doubt that with knife or scissors I could make as accurate a dissection of the commissures 
as competence of the valve demands, even in an uncalcified valve with well-formed cusps. 
Where the cusps are deformed or the commissures obscured or calcified I should prefer 
to rely on the dilator for their separation. For the division of a subaortic stricture, how ever, 
a visual approach may be desirable and the three to five minutes afforded by refrige:.ition 
may be adequate for this. Probably neither refrigeration nor the pump-oxygene ‘or |s 
necessary for the correction of aortic valvular stenosis so far as that can be done nov, just 
as they are unnecessary for the correction of mitral stenosis. But the visual app: oach 
through the aorta with the pump-oxygenator has importance for the future since it Il be 
by that method that the aortic valve will be assessed and repaired or replaced by a pros ‘esis 
when an efficient and durable one can be constructed. 

It is clearly important in cases of congenital aortic stenosis to know pre-operative - the 
site of stenosis. For this purpose some reliance has been placed on angiocardiog: ‘phy 
although evidence that it would demonstrate a subaortic stricture is lacking. Some help 
might be derived from manometry of the left side of the heart by left ventricular pun ture 
as practised by Brock et al. (1956). In manifestly severe acquired aortic stenosis measure ‘ent 
of the systolic gradient across the aortic valve before operation cannot contribute r ich. 
If, as is likely, the maximum opening of the valve is completed with one dilatation, me 1re- 
ment of the gradient during operation, before and after valvotomy may aid prog sis 
but nothing else. When aortic stenosis complicates mitral stenosis, however, measure ient 
of the gradient across the aortic valve after mitral valvotomy is required for the dec sion 
on proceeding to aortic valvotomy. For lack of that investigation I have on two occa ons 
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omi ted aortic valvotomy at the time of the mitral operation and been obliged to repeat 
the thoracotomy a few months later. The principal value of pre-operative measurement 
of 2 pressure gradient and blood flow at the aortic valve is probably in the assessment of 
patients who, having undoubted aortic stenosis and left ventricular hypertrophy are yet 
asy:ptomatic and have little valvular calcification. It is in this group that the best result 
froi: valvotomy is to be expected but the prognosis is so uncertain that the achievement 
by operation cannot be estimated. There is no obvious way of overcoming this difficulty 
but to find a large enough number of these cases by routine cardiac examination and, having 
overcome hesitation to use ventricular puncture in asymptomatic patients, to select an 
arbitrary degree of severity of stenosis as indicated by the integration of pressure gradient 
and blood flow at the aortic valve; then, rather than operate on all with more severe stenosis 
(a course which could give information only about the undesirable consequences of 
valvotomy) or continue to observe the natural course in all, to make control series for 
operative and conservative management. 


SUMMARY 


(1) Although the results of aortic valvotomy in patients who have been gravely damaged 
by aortic stenosis are poor they are worth while. 

(2) The blind transventricular operation probably gives a valvotomy as accurate as other 
methods but the trans-aortic route must be expected to be required in due course for 
replacement of the valve. 

(3) In symptomatic pure aortic stenosis, measurement of the pressure gradient across the 
aortic valve during thoracotomy can contribute to prognosis but in combined aortic and 
mitral stenosis it may be necessary for a decision on the need for aortic valvotomy. 

(4) The use of aortic valvotomy should be extended to asymptomatic patients investigated 
by measurement of the pressure gradient and blood flow across the aortic valve and known 
to have severe stenosis, but an attempt should be made to compare the prognosis with 
and without valvotomy. 
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Dr. J. F. Goodwin (speaking at short notice in place of Professor J. B. Duguid): 


I propose to discuss the study of aortic stenosis by means of the cardiogram and arterial 
pulse tracing, and wish to present the results of some work (with which I have been closely 
- 7 by my colleagues, Drs. Abdin, Doyle and Neilson, at the Postgraduate Medical 

OL, 

/.odin (1957) has studied the cardiograms of 53 cases of aortic stenosis (25 of whom 
are living), and compared them with 19 cases of coarctation of the aorta, 15 cases of 
hy; *rtension, and 4 cases of hypertension associated with ischemic heart disease. Deep 
T-v \ve inversion (greater than 5 mm.) in left precordial leads was found in 26 of the cases 
wit’ aortic stenosis, but in only one of the hypertensive and coarctation cases respectively. 
By ontrast, it was found in 3 of the 4 cases with ischemic heart disease and hypertension. 
T-y :ve inversion was found to be appreciably greater in cases of aortic stenosis than in 
tho » with hypertension who had equal R-wave voltage, and equivalent degrees of left 
ven icular hypertrophy at autopsy. This disproportionate T-wave inversion suggested 
tha. some factor other than myocardial hypertrophy was responsible, and the finding of 
isc! -mic lesions in the myocardium in the absence of coronary artery disease in 13 cases 
of : irtic stenosis at autopsy suggested that this factor was cardiac ischemia, which results 
fro: deficient coronary blood flow due to the obstruction to the outflow of the left ventricle. 
Th presence of very similar degrees of T-wave inversion in the cases with ischemic heart 
dis’ se and the known association of anginal pain with aortic stenosis harmonize with 
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this view. In 6 cases of aortic stenosis and 3 of hypertension an RS pattern was found in 
V, in association with signs of left ventricular hypertrophy. All had pathological evide ce 
of right as well as left ventricular hypertrophy, supporting the findings of Pagnoni <.d 
Goodwin (1952). 

Doyle and Neilson (1957) have studied the relation of the systolic upstroke time of he 
peripheral arterial pulse to the pulse pressure in aortic stenosis with and without incompete:.:e. 
In aortic stenosis the systolic upstroke is usually prolonged and the pulse pressure usually low, 
but close correlation with the severity of the stenosis is often not obtained. When ‘he 
pulse pressure was related to the upstroke time during changes induced by the Valsaiva 
manceuvre, or during atrial fibrillation, cases of severe stenosis showed a consideravle 
reduction in upstroke time for a given change in pulse pressure. In mild cases and in those 
with significant associated incompetence, there was little change in upstroke time for an 
equivalent change in pulse pressure. The reduction in upstroke time in relation to fali in 
pulse pressure was considerably less after successful aortic valvotomy. Expressed in 
another way, patients with severe aortic stenosis showed little alteration in rate of rise of 
the systolic upstroke during the Valsalva manceuvre, while those with incompetence showed 
considerable alteration. The fall in pulse pressure during the Valsalva manceuvre is 
probably due to a fall in stroke volume, and hence the marked reduction in upstroke time 
when the pulse pressure falls suggests that the systolic upstroke time is a resultant of the 
stroke volume and resistance at the aortic valve. The form of the arterial pulse in aortic 
stenosis is mediated, at least partly, by changes in peripheral resistance, since pulses of 
equal size recorded at various stages during the Valsalva manceuvre were often of different 
contour. 

Measurement of the systolic upstroke time in relation to changes in the pulse pressure 
in a number of cardiac cycles offers a better guide to the severity of stenosis than measure- 
ment of the resting tracing. 
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Mr. W. P. Cleland said that he had performed aortic valvotomy on 15 patients during the 
last three years. In only 1 of these was the etiology believed to be congenital. In 9 there 
was pure calcific aortic stenosis, and in 5 there was mitral valve disease in addition to the 
aortic stenosis. All these patients belonged to Dr. Daley’s Stage III. 

He would entirely agree with Dr. Daley that his Stage II cases were likely to give better 
results with surgical treatment, but he disagreed that the Stage III cases should not be sub- 
mitted to operation, as the follow-up of his own small group indicated. 

Of his 15 patients, 3 died either at operation or in the immediate post-operative period— 
2 from cardiac arrest and 1 from a calcific cerebral embolus. 

Of the survivors, only 1 has died. The remainder have been followed-up for periods 
of six months to three years and all have maintained their original improvement. 

The majority of the patients had symptoms of angina, syncopal attacks and dyspnea, 
and considerable relief of symptoms was obtained in the majority. This improvement \vas 
associated with equivalent objective signs of benefit. 

The transventricular approach was employed in all, using a triradiate mechanical dila‘or. 
Interference with the myocardium was reduced to a minimum and blood loss from ‘he 
ventricle was very carefully avoided. Lack of attention to these two details was certa: \ly 
responsible for two of the operative deaths. 

The effects of the operation were determined by measuring the gradient across the ac ‘ic 
valve and by determining the systolic upstroke time of the pulse wave. The measurem at 
of the gradient gives a valuable idea of the degree of obstruction and the amount of re ef 
obtained, provided conditions at the time of successive measurements are as nearly sim ir 
as possible. 

Mr. Cleland was quite satisfied with a 50° reduction in gradient even though the latter \ +s 
still high. Repeated attempts at dilatation in an attempt to reduce the gradient of 1 
resulted in troublesome or fatal cardiac irregularities. 

The follow-up of these cases has suggested that a fairly conservative approach is qi ¢ 
justified. He has not felt the need to approach the valve through the aorta but consid s 
the performance of aortic valvotomy under direct vision in a bloodless field and a moti - 
less heart is probably likely to be the operation of choice in the future. 
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Lr. Ronald Gibson said that at The Brompton Hospital and at Guy’s Hospital, direct 
puncture of the left ventricle was performed in 60 patients. The results in the first 28 cases 
had been analysed in detail by Dr. Peter Fleming and himself (1957). The procedure was 
sim le and safe, but the systolic pressure gradient across the aortic valve obtained by this 
meinod must be interpreted with caution. This gradient depended not only on the size 
of tne valve orifice, but also on the stroke volume, which is related to cardiac output, heart 
rate and the degree of aortic regurgitation. For example, he had found that with an 
estiinated valve size of 0:25 sq. cm. at operation the systolic gradient at left ventricular 
puncture varied between 30 and 210 mm.Hg. These results are considered to be due to 
differences in stroke volume. A gradient of up to 100 mm.Hg had been found with 
dominant aortic regurgitation. However, all cases with a systolic gradient of 120 mm.Hg 
or more had dominant aortic stenosis. There was, therefore, little correlation between 
height of a pressure gradient and the surgeon’s estimate of the valve size. In the absence 
of significant aortic regurgitation there was a fair correlation between the surgeon’s 
estimate of the valve size and the calculated aortic valve area. The left ventricular ejection 
period was prolonged in all cases, but degree of prolongation gave no indication of the 
degree of valve obstruction. Therefore they considered that paradoxical splitting of the 
second heart sound did not necessarily indicate severe aortic stenosis. On the other hand, 
it was found that the degree of prolongation of the corrected brachial upstroke time was 
related to the severity of the stenosis. 

A direct relationship had been found between the systolic gradient and the degree of left 
ventricular hypertrophy on the electrocardiogram in all the cases in this series, irrespective 
of whether stenosis or regurgitation was the dominant lesion. 


REFERENCE 
FLEMING, P., and Gipson, R. (1957) Thorax, 12, 37. 


Mr. Ian M. Hill: 


| have carried out 12 aortic valvotomies in adults, 2 in isolated aortic stenosis and 10 
combined with mitral valvotomy, all by the transventricular approach at normal 
temperatures. 

The 2 isolated cases were severely disabled, 1 with right and left failure and the other 
with angina. The case with failure had a good result and now two and a half years later 
is beginning to slip back again. The anginal case died of irreversible ventricular fibrillation 
at operation, one mass of calcium in the valve producing partial rupture of the aortic wall 
when pressed against it by the dilator, leading to a hematoma about the origin of the left 
coronary artery. 
lectromanometer pressure readings have been taken in all cases at operation; but the 
gradient across the aortic valve is not always helpful in assessing the degree of stenosis under 
these conditions as the operative handling of the ventricle may grossly alter the output and 
therefore the gradient across the valve. Usually after mitral valvotomy the aortic gradient 
increases, but where the left ventricle has been manipulated it may even fall despite a good 
mitral valvotomy. Direct sounding of the aortic valve through the apex of the left ventricle 
is © more reliable assessment and in the 10 cases mentioned and another 6 in whom the 
aor'ic valve was sounded, but not dilated during mitral valvotomy, there was no mortality 
anc no morbidity in this method of handling the problem. The functional results have been 
god. 


— 


‘ir. D. N. Ross said that Sir Russell Brock had performed about 130 aortic valvotomies 
(1° 7), mostly by the transventricular route with good results. He agreed with Mr. Cleland 
tha there was danger in prolonged manipulations with the dilator in situ while trying to 
abc ish the gradient entirely. This was likely to precipitate ventricular fibrillation. The 
ov all mortality figures were approximately 10%, the figure being higher in the earlier 
cas ; and lower now. 

addition, he had operated on about 15 cases of congenital aortic stenosis under direct 
vis n through the aorta with the aid of hypothermia. 

ere had been a surprising number of cases of subaortic stenosis encountered—about 
11 ases or approximately 10%. At present there is no entirely satisfactory method of 
der onstrating this lesion pre-operatively and attempts had been made to do catheter with- 
dr: al tracings via a LV puncture needle. The present attitude is that calcification of the 
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valve is so common in isolated aortic valve stenosis in patients of 30 years of age hat 
subvalvar stenosis is suspected in any patient of this age who does not have a calc fied 
valve on screening. At operation, in a suspected case, withdrawal pressure record: are 
taken with a catheter and these show an “infundibular”’ type of tracing below the \_ !ve, 
Subvalvar stenosis is generally of a diaphragmatic nature—consisting of a ring of puci :red 
endocardium about | cm. below the valve and this is split by means of blunt transventri: ular 
dilatation. : 
REFERENCE 


Brock, R. C. (1957) Brit. med. J., i, 1019. 


Mr. B. B. Milstein: 


I should like to add two points which have emerged from Sir Russell Brock’s experience: 

The first is the hopelessness of operating on patients in intractable cardiac failure ‘rom 
aortic stenosis. Such patients were submitted for operation early in his series and the 
mortality was extremely high. These cases are now rejected as beyond hope of surxical 
treatment. Patients who have been in right- or left-sided heart failure but who respond 
to medical treatment are not subject to the same operative risk and very good results have 
been obtained in these advanced cases but it is desirable to wait as long as possible, 
preferably three months after the attack of cardiac failure, before proceeding to operation. 

The second point concerns the results of operation. This is not entirely a matter of dura- 
tion of life after operation. Anginal pain and syncope, for example, can usually be com-: 
pletely relieved. The effect on exertional dyspnoea is variable. Some patients may die 
subsequently from left ventricular failure and this is not surprising when one sees the gross 
hypertrophy of the left ventricle and the extreme degree of fibrosis in the muscle which is 
present in advanced cases. These changes are clearly irreversible. Nevertheless, these 
patients’ lives may be made tolerable by the relief of angina or syncope as a result of operation. 


Dr. C. J. Gavey mentioned the value of the symptoms of weakness and ready exhaustion 
of fairly sudden onset, in drawing attention to the possibility of serious deterioration in 
the prognosis of aortic stenosis. Such symptoms were so often due to anxiety that there was 
a risk of overlooking their alternative origin in the falling cardiac output due to aortic 
stenosis. 

Dr. Gavey stressed the difficulty of deciding whether or not to offer surgery in the more 
advanced valvular lesions, especially since certain mechanical estimations of function, 
however carefully performed, could sometimes be misleading. 


Mr. I. K. R. McMillan said that he had carried on his investigation of the function of 
stenotic aortic valves beyond the figures quoted by Dr. Daley and that his experience now 
included some 50 cases. The classification of the type of orifice still fell into six main 
groups, which were as follows: 

(i) Early peripheral fusion with good function centrally (4 cases). 

(ii) Peripheral calcification, not affecting function (2 cases). 

(iii) Fusion of one commissure (24 cases). 

(iv) Partial or complete fusion of two commissures (8 cases). 

(v) Partial or complete fusion of three commissures, often with incompetence (8 cas ). 

(vi) Cone-shaped valve with an ellipsoid orifice at the apex, and no sign of former « »m- 
missures (3 cases). 

He pointed out the risk in group 4 when doing a blind valvotomy of tearing the relat ely 
normal commissure and producing incompetence while not splitting the fused calcified « m- 
missures, and suggested that direct vision surgery of the valve would be advantageov in 
these cases. 
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[November 2, 1956] 


A Laryngologist’s View on Allergy 


PRESIDENT’S ADDRESS 
By J. ANGELL JAMes, M.D., M.R.C.P., F.R.C.S. 


“Quod cibus est aliis, aliis, est atre venenum.” 
(Latin Proverb). 


“What is food to some is black poison to others.” 


It is very remarkable that in spite of the striking character and widespread distribution of allergic 
diseases no one seems to have studied them particularly until John Bostock (1828) of Guy’s Hospital 
wrote a treatise on “Hay Fever” under the title of “Summer Catarrh”. 

If we accept the term allergy as meaning “altered capacity to react” the use of the word should be 
extended to include all forms of hypersensitive reactions, whether antigen antibody reactions have 
been proved to occur in them or not. Clinically the two types of reaction are indistinguishable and 
occur often in the same patient. I hope that this wide use of the word will be generally adopted. 


PATHOLOGY 


le allergic reaction induced by histamine released in the tissues by the allergen antibody 
union shows five characteristic features: 
(i) Vascular dilatation. 
(ii) Loosening of endothelial cement and escape of fluid from the surface of the tissue. 
(iii) Increased activity of the seromucinous glands. 
(iv) Eosinophil infiltration, mostly in the subepithelial tissues, but also migrating through the 
surface to appear in the secretion. 
(v) In the later stages after repeated attacks: 
(a) General hyperplastic thickening and oedema. 
(b) Massive localized oedema presenting as polypi. 


INCIDENCE OF ALLERGY 

here have been many surveys of the incidence of allergy in general and it appears that it 
di ers from one country to another and also seems to differ in different classes and types 
of he same community. 

4 example, allergy generally would seem to be more prevalent in America than 
in -ngland, while hay fever, which is common in England and America, is unknown in 
Ja in. 

he most important reasons for these differences are the variations in the intensity of 
co -entration of allergens, and of stress and environmental factors in predisposing to allergy. 
In \merica there is an immense crop of ragweed which prolongs the pollinizing season, and 
ha fever afflicts the Japanese who have migrated there (Hara, 1939). 

s an average figure it is stated by Vaughan (1934) that 10% of Americans are frankly 
al! -gic, and 50° give histories of transient episodes of minor allergy. Bray (1937) estimated 
th 10% of the British population were allergic. 

1ave investigated the number of allergic patients seen in the course of my practice over 
th vears 1929 to 1939 and 1946 to 1956. In the first decade there were 593 allergic patients, 
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in a total of 5,050 patients of all types: in the second decade there were 1,239 allergic patic. ts 
in a total of 8,735 patients, giving a percentage of 11 % allergic in the first and 14% aller ic 
in the second decade. 

The earlier writers were quite convinced that the incidence was greater in the more int: ji- 
gent than in the less intelligent groups, but Piness and others (1937) have denied : ay 
significant difference. I am convinced that the level of intelligence is an important faci or, 
for when I was investigating the nose, throat and ear conditions of 600 mental defecti.es 
over the course of several years at Stoke Park Colony, I did not find a single case of asth na 
or nasal allergy, and only one patient who had any suggestion of allergy, and that was a high 
grade moral imbecile with nasal polypi. This is in accord with the findings of Leavitt (1943) 
who did not discover a single case of asthma among 5,000 institutionalized epileptics und 
mental defectives. Susceptibility to allergy seems to vary with type of pigmentation. |° is 
common experience that the fair-skinned and particularly red-haired persons are more 
susceptible than dark-haired. 

As laryngologists the factors that will interest us most are: 


(1) The Site of the Reaction 
This may be (a) the nose, (b) the sinuses, (c) nasopharynx, (d) oropharynx, (e) larynx and 
trachea, or (f) bronchi. 
The clinical picture differs in each of these sites. 


(2) The Commonest Groups of Allergens 

Allergens are usually divided for descriptive purposes into (a) exogenous and 
(b) endogenous. 

The exogenous are subdivided into: 

(i) Inhalants: Pollen, dust, bedding, animal emanation, &c. 

(ii) Ingestants: Wheat, eggs, milk, &c. 

(iii) Drugs and other inorganic agents, smoke and fumes of tobacco, coal, washing 
powders, &c. 

(iv) Physical agents: Light, heat, cold, humidity and touch. 

(v) Products of bacteria, viruses, moulds, parasites. 

The endogenous are subdivided into: 

(i) Emotional and endocrine. 

(ii) Bacteria, viruses, moulds and parasites multiplying in the body. 

(iii) Altered tissue protein, exudates, transudates, inflamed and injured tissues. 

During the last three years we have been undertaking a detailed investigation of cases of 
nasal allergy attending my Outpatient Clinic. In a group of 168 patients with nasal allergy 
there were 71 cases with nasal allergy alone, 59 with nasal allergy and asthma and 38 with 
nasal allergy and other allergies. 

In these patients the relative frequency with which groups of allergens were responsi)le 
was as follows: 


Inhalants .. .. 135 cases (80%) 
Ingestants .. .. 59 cases (35%) 
Physical agents .. 36 cases (21%) 


(3) Predisposing Factors and Triggers that Initiate the Reaction 
We also investigated the factors that might have predisposed the tissues to allergy. Th se 
factors fell into the following groups: 
(i) Heredity. 
(ii) Infections, including coryzas, zymotic epidemics and local infections of the nose and 
throat, such as rhinitis and sinusitis, pharyngitis, tonsillitis and adenoiditis 
(iii) Mechanical factors, such as direct trauma by blow or surgery or indirect trauma 
by the pressure of mucous membrane against mucous membrane, nasal obstruction 
or the drying and arrest of the mucous sheet by air jets due to deviation of the 
nasal septum . - 
(iv) Psychological, including those in which the onset followed immediately « on some 
emotional shock .. ‘ a os - ae = .* a  » 
(v) Pregnancy and menopause .. ; 
(vi) Environmental and occupational, including patients who v were exposed t to occupational 
dusts and fumes ; a 
or, in the case of mould allergy, those who lived i in old houses > ae en jo. 
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li has been suggested that mould allergies are particularly common in damp climates. 

The district in which I work has a high rainfall, and being near a large estuary and several 
rive.s, usually has a high atmospheric humidity. Thus our figures of 40% compare with 
those of Van Leeuwen (1924) for Holland, who found 50% of asthmatics allergic to fungi. 
But Fraenkel (1938) in Germany, where the climate is dry, found only 16% were sensitive 
to fungl. 
{ we consider these factors it seems reasonable to assume that, given a receptive soil, as 
provided by a strong hereditary predisposition, the initiation of allergy is likely to follow 
exposure to a heavy concentration of potent allergens at a time when tissue resistance is 
lowered, and the surface laid open to the entrance of allergens. This depression of resistance 
may be general—due to chill, fatigue, emotional disturbance or general disease; or local— 
due to inflammation, trauma or drying of the mucous sheet. Of all the factors the most 
important is infection. 


As experimental evidence of this a very interesting observation was made by Burky in 
1934. Working with bacterial products on rabbits, he was able to show: 


rs 


(i) Classical shock in the sensitized animal. 

(ii) Passive transfer. 

(iii) Positive reaction in the Dale uterine muscle strip. 
(iv) Arthus type reaction (Arthus, 1903). 


He noticed that when immunizing rabbits to a staphylococcal toxin the animal became 
sensitized to the culture medium broth. One of the strange features about allergy is that 
while clinical allergy is so common and widespread it is practically impossible to sensitize 
human beings or animals experimentally to any of the common allergens, except perhaps 
poison ivy. Burky found that he could, by using the staphylococcal toxin, sensitize rabbits 
to ragweed, and even to their own crystalline lens or muscle protein. 


Thus through the agency of staphylococcal toxin an individual might during infection 
become sensitized to other allergens. Swift and Schultz (1936) have produced similar 
results using diphtheria and staphylococcal toxin. Also Swineford and Holman in 1949 
were able to show many skin reactions in sensitized individuals using nucleoprotein and 
polysaccharides from 14 different bacteria, the carbohydrate fraction producing an immediate 
reaction and the protein a delayed one. 


There are many clinical examples of infections with associated allergic skin reactions and 
local allergic reactions in different organs. Scarlatinal rashes and glomerulo-nephritis, 
rheumatic carditis and many syphilitic lesions are examples of this type. 


Allergy, once established, is augmented and encouraged to spread from one shock tissue 
to another by repeated exposure to the allergens, and by depression of the patient’s general 
and local resistance. The more frequent the attacks the easier it becomes to elicit them. It 
is often noted that single allergens may not be sufficient alone to cause a clinical reaction, but 
when there is simultaneous exposure to others, attacks come on. It must also be remembered 
that with the same allergen and the same individual the site of reaction may shift in the course 
of time; and that different allergens in the same patient may affect different tissues. A 
striking example of this is provided by the patient who during the hay season suffers from 
bro :chial asthma and in the ragweed season from nasal allergy. 


(4) The Clinical Picture 
Ger ral Features 
‘-ute allergy.—The clinical picture is that of an inflammation with the following five 


spe: al characteristics: 
The excessive irritation and cedema of the reaction compared with the small amount 
of t e allergen producing it. 


(| The explosive nature of the onset of the symptoms on exposure to the allergen, the 
sho latent period and the abrupt cessation of irritation and rapid recovery of the tissues on 
elin nation of the allergen. 


(i ) The absence of tissue destruction or suppuration and the watery nature of the discharge- 


(: ) The eosinophilic response. 


(.. The absence of pyrexia and general toxemia. 
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Chronic allergy develops when acute attacks follow one another so rapidly and for si ch 
a long period of time that the tissue cells proliferate and lead to hyperplasia, while 1¢ 
cedema becomes fixed and leads to general thickening of the tissues and also to the devel. p- 
ment of polypi (Fig. 1). 





Fic. 1.—Nasal polyp showing cedema and eosinophil infiltration. H. and E. x 182. 


Local Features 


Acute nasal allergy is divided for clinical purposes into: (a) Seasonal or pollinosis, due to 
pollens. (b) Perennial, due to the remaining allergens. 


The two groups may be combined. The difference is of importance in both treatment and 
prognosis. 


In nasal allergy the patient is often sensitive to a number of allergens. The inhalants are 
the commonest causes in adults, but in children the food allergens, particularly wheat, egzs, 
milk and chocolate, are more frequently responsible. At both ages physical allergens, 
particularly changes in temperature, the effect of wind and the alteration of nasal reflexes as 
in excitement or exertion, are responsible for sudden outbreaks of allergic reaction. Ina few 
the nose may be so hypersensitive that touching the lip is sufficient to set off a paroxysm of 
sneezing, while in a considerable number the lightest touch with a probe directly on the nesal 
= causes 2 violent protective reflex with sneezing, lacrimation, rhinorrhoea and mucosal 
swelling. 


During the active phase the patient suffers from paroxysms of sneezing. The mucus 
membrane is characteristically swollen and boggy causing obstruction of the airway anc is 
bluish in colour due to cedema, vascular engorgement and blood stasis. The secretio: is 
copious and watery and contains eosinophils. During the quiescent phases the appeara’ ce 
may be normal. When the allergens are mainly bacterial or physical agents the muc us 
membrane is often red in colour and eosinophils are absent from the secretion. 


Chronic nasal allergy.—The characteristic features are those of permanent nasal obstruct 11 
and viscid nasal discharge with episodes of superadded acute allergic manifestations on ¢- 
exposure to the allergens. From these characteristics it is not surprising that the commor st 
allergens causing this type of allergy are bacteria and house dust. 


Nasal sinus allergy is much less common than nasal allergy, and is nearly always the re* 't 
of spread from the nose. When it does occur primarily it is usually due to foods. In m 
cases the swelling of the ostium leads to retention of secretion and secondary bacte 
infection. In due course untreated cases of this type develop a bacterial allergy to add to 
complexity of the picture. Polypi soon form and the disease beginning in one sinus gra 
ally spreads, by obstruction and infection, to the other sinuses. In spite of the obstruct 
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an the gradual expansion of the nasal and sinus chambers by the pressure of the enlarging 
pe ypi there is very little pain or general malaise. 

Vasopharyngeal and pharyngeal allergy are much less common than nasal allergy because 
of the thicker mucous membrane and the protection afforded by the nasal passages. 

t is seen most commonly in children when allergy may play a part in causing excessive 
cecema and hyperplasia of the adenoids and tonsils. It should be suspected when diffuse 
lymphoid hyperplasia resists treatment and recurs repeatedly in spite of every care; bacterial 
allergy then usually plays a part, as well as sensitivity to inhalants and ingestants. 

in adults the usual complaint is of tickling and irritation of the palate. There may be 
hypersensitivity to very hot, very cold or highly spiced food, which in severe cases cause 
coughing and choking. As with other allergies of the nose and bronchi the patient is often 
woken up by an attack in the early morning, or this begins on waking or on rising from bed. 
The triggers that initiate the reaction then are the changes of temperature and the changing 
of the patient’s metabolism and particularly the rise in metabolism and sudden activity in 
the upper respiratory tract after rest. 

he following is the history of such a case. 

4 woman aged 58 complained that for eight years she had had severe paroxysms of dry tickling 
cough from the throat lasting ten minutes. After consulting many doctors she was finally treated 
by ultraviolet light and before the course was finished she had developed also violent attacks of 
sneezing and rhinorrhcea. The attacks came on at any time of the day or night and she was often 
woken by them in the early morning. They were induced by change of temperature, a close atmos- 
phere, tobacco smoke, laughing and eating sugar or cheese. They were relieved by hot whisky and 
particularly by liquorice. During the paroxysm she was unable to talk. 

lhe only physical signs were those of definite sepsis in both small buried tonsils. Touching the 
tonsils immediately induced an attack. Skin tests for inhalants and ingestants were negative. She 
was relieved by antihistamines. 

Of interest in this case was the allergization to ultraviolet light during treatment and the patient's 
observation of the special effect of liquorice. 

Angioneurotic cedema provides another type of pharyngeal allergy, in which obstruction 
is the chief feature, and foods are the most frequent allergens. 

Laryngeal allergy is seen in children in the form of croup. In adults it presents as 
paroxysms of dry cough, which may even prevent phonation, and possibly in an extreme 
form may cause vertigo and loss of consciousness. This is one of the causes of “laryngeal 
vertigo”. The typical cough reaction, like that of asthma, is sometimes most severe in the 
early morning or following exertion or laughing. Angioneurotic cedema may also occur 
in the larynx and cause obstruction as it does in the pharynx. It is probable that cases of 
chronic hypertrophic laryngitis seen in stokers and workers in the paint industry represent 
localized physical and chemical allergies. 


(5) Diagnosis and Special Methods of Diagnosis 
(a) The history is of special importance, particularly if the patient is seen in a quiescent 
period. 
(b) Routine general clinical examination. 
c) Specific skin tests. 
must confess to having been very sceptical of the value of skin tests in my earlier days. 
Pe:haps I was biased after being consulted by a lady who informed me that while she was 
liv ng in California she was submitted to 420 skin tests, and that she proved sensitive to 140 
of them. With advancing experience I have learned to regard them with much greater 
respect, and I now consider that they often provide most valuable information. They seem 
to be most dependable for inhalant allergens, much less dependable for ingestants, and of 
ve y little value in bacterial allergy. 
1 my recent series of 168 cases of nasal allergy we obtained positive skin tests in all but 
10 At the same time control tests in 128 clinically non-allergic individuals gave positive 
re tlts in 24; the remainder were negative. 
he interpretation of these tests is often difficult and can only be considered with the 
ory and clinical picture. They are not sufficiently reliable for accurate quantitative 
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as ssment and the degree of allergization of the skin and of the upper respiratory tract may 
be lifferent. The tests record the effect of single allergens while the clinical effect is, as we 
> seen, often due to the action of multiple allergens simultaneously. 


!) Intranasal tests.—The best technique of intranasal testing is that of the powder puff. 
W ol is wound on to a carrier and dipped in the powdered allergen. This is held to one 
ne tril and the patient is instructed to sniff with the other nostril closed. They are of 
va ie when the skin tests are inconclusive. 
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(e) Diet elimination tests. 


(f) Examination of nasal secretion.—We have found it best for the patient to blow secret: on 
into a sterile cellophane handkerchief which is screwed up tightly in a screw-cap bottle ‘or 
transport to the laboratory where a differential cell count is made. Hansel (1936) mainta:n 
that over 10% of eosinophils indicates allergy but since the eosinophils are only presen: in 
the active phase their absence does not exclude allergy. When the eosinophils are very 
numerous the secretion may resemble pus macroscopically (Fig. 2). 
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Fic. 2.—Smears of nasal secretion to show eosinophilic pus. Leishman » 390. 


(g) Bacteriological examination of secretion —Smears should be taken directly from the 
middle third of the nose under direct lighting and using a sterile nasal speculum to avoid 
contamination from the anterior third of the nose. Positive cultures indicate active infection, 
but failure to obtain a culture does not exclude the presence of infection. 


(h) Radiographs of the nasal sinuses should be taken in all but the minor cases. The 
presence of allergic changes in the sinus mucous membranes are shown in the slightest 
degree by mottled clouding, and in the more severe degrees by definite polypoid changes or 
complete opacity, the last being due either to polypi or to polypi and retained allergic 
secretion or pus. 





Fic. 3.—Antral mucous membrane showing eosinophil granuloma in the submucosal layer 
fibroblasts in the stroma. H. and E. x 49. 
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(.) Histological examination.—In very complicated cases I have found it useful to take 
a biopsy specimen from the inferior turbinal with a very fine aural granulation forceps. 
Under local anesthesia it is quite painless, heals completely in a day or two and causes no 
disbility. 

he relative degrees of allergic and inflammatory reaction are well seen and an assessment 
of ihe degree of chronic change can also be made. 

in inhalant and ingestant allergies eosinophil infiltration will be seen in the active phase, 
whereas in infective and bacterial and physical allergies eosinophils are absent. 


(6) Treatment 

Methods of treatment fall into the following groups: 

(1) Elimination of the predisposing factors. (2) Avoidance of the allergens responsible, 
(3) General treatment with vitamins, acids, calcium, &c. (4) Specific hyposensitization, 
including the use of bacterial vaccines. (5) Palliative treatment with: (a) Antihistamines. 
(6) Hormone therapy. (c) Sympathetic stimulants and parasympathetic depressants. 
(d) Glycyrrhetinic acid. (6) Ionization. (7) Cauterization. (8) Psychological. 


General Considerations in Treatment 

lt is important to remember above all that we are treating a patient and not only his 
disease. In selecting treatment care must be taken that the cure does not prove more 
unpleasant than the disease. It is by no means uncommon for minor allergy to subside 
spontaneously but it is important that severe allergy should be checked by all reasonable 
means. The longer it is allowed to continue the more severe it is likely to become and the 
greater the risk of spread to other tissues, the development of multiple allergies and of 
superadded infection. Short attacks of up to half an hour do not need treatment. 

In seasonal allergy if the seasons are short and the attacks not severe it is justifiable to 
rely on antihistamines, hormone therapy and the other groups of drugs. 

In perennial allergy we should eliminate predisposing factors as far as possible and build 
up the general condition to reduce the sensitivity. 

In these cases the treatment of infection is of the greatest importance. Then the allergens 
should be identified by the history and specific testing and elimination diets and cultures. 
The patient is given instructions how to avoid. as far as possible, contact with them. This 
may be all that is necessary, but if it does not give sufficient relief specific hyposensitizing 
injections should be used. In our series improvement was obtained in 50% of cases by 
these measures. The most successful results in hyposensitization are achieved in seasonal 
pollinosis. By annual pre-seasonal courses of inoculation in increasing doses 70-80% of 
sufferers can be rendered comfortable. Treatment should be continued for at least two 
years after complete freedom. 

lreatment of the predisposing factors—Apart from heredity the two main predisposing 
factors to upper respiratory allergy are obstruction and infection. I am convinced now that 
because of their hypersensitive nervous state, allergic patients suffer much greater discom- 
for: from moderate degrees of deviation of the septum and of sinusitis than the non-allergic 
and one’s standards of indications for operations should be adjusted accordingly. This 
do-s not mean that drastic sinus surgery should be undertaken if a moderately severe 
sinusitis is discovered in an allergic patient. 

some infection persists in spite of the most careful treatment, then an autogenous 
vaccine should be given. Autogenous vaccines are often of great therapeutic value in the 
in! cted allergic patient provided that all foci have free drainage: they should not be used for 
ch >nic sinusitis without adequate drainage. 

»lypi deserve special consideration. Their presence is almost certainly an indication 
of llergy. The small sessile polypi which develop on the middle turbinal and also in the 
ac ssory sinuses will shrink in many cases with adequate treatment of the allergic factor. But 
ift ose in the nose do not respond quickly they should be removed to restore a complete nasal 
ait ay and to allow ciliary action and recovery of the protective mucous sheet. Simple 
al! gic polypi in the sinuses do not require surgical treatment unless they become subject 
to current attacks of inflammation or block the sinus ostium. 

ironic sinusitis with allergy and polypi in the sinuses and in the nose should be treated 
by »peration. The polypi should be removed from the sinuses as well as the nose and 
ad: ‘uate drainage established. It is of the greatest importance to make certain that no 
fo. of infection remain. As many of these patients have a bacterial allergy they continue 
to iffer severely if even a very minor focus is overlooked. 

e have found operations necessary in 15°% of our cases and have obtained relief in 80% 
of ises treated by operative and specific allergic treatment. 
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(7) Palliative Treatment 


General considerations.—Antihistamines, hormones, sympathetic stimulating and pe a- 
sympathetic depressant drugs are useful to tide a patient over a severe exacerbation, « d 
also for treatment of short seasonal allergies, but they are not really curative and i¢ 
symptoms recur when the drug is stopped. In some instances, however, prevention >f 
reactions by such means for a matter of months or years has been sufficient to allow ‘1 
shock tissues to recover and the patient’s symptoms have not recurred on ceasing the dru :s. 
But such a fortunate result is rare. 


Antihistamines.—There is now a long list of antihistamine drugs which differ in qu:te 
minor degrees from one another. The duration of action of most antihistamines is o:ly 
three to four hours, but Phenergan will last up to twenty-four hours. Unfortunately most 
of these drugs also cause drowsiness of variable degree when given systemically, but they «re 
also valuable when used locally. 

In order to counteract the drowsiness antihistamines can be combined with an analepiic: 
as in Plimasin, which contains Methyl Phenidylacetate 5 mg. and Pyribenzamine 25 mg. T he 
former is intermediate in action between caffeine and amphetamine 

In severe allergy the dosage required is so large that the undesirable side effects are too 
great before the patient has reached the necessary concentration to block all the histamine. 

For some years there was a vogue for desensitization with histamine, but it is now very 
rarely employed. 

DRUGS ACTING ON THE PERIPHERAL NERVES 


Sympathetic Stimulants Porasympathetic Depressants 
Adrenaline Belladonna 
Ephedrine Atropine 
Phenylephrine and other synthetic drugs Hyoscyamus 
Ergotamine Stramonium 


Caffeine 
Aminophylline 


Local anesthetics —Cocaine, Novocain, and other local anesthetics, depress local 
sensitivity and suppress allergic reactions. 


Sympathetic stimulants.—Of the proprietary preparations, Fenox, which contains the 
two vasoconstrictors phenylephrine hydrochloride 0-25°% and naphazoline nitrate 0-025°(, 
is the most powerful and long-acting, but its indiscriminate use has had a remarkable habit- 
forming effect. I have seen a dozen or more patients who, having begun to use these drugs 
locally as drops, have continued to apply them every three or four hours for months and 
in some cases for years. Several of these patients have even woken up once or twice every 
night for further application. As the effect passes off the nasal obstruction becomes com- 
plete and the patient is frantic until relieved by a further application. The nasal reflexes 
are paralysed and the constrictive effect of other drugs diminished (Fig. 4). 





a 7 
Fic. 4.—Nasal mucosa from a case of Fenox addiction showing an unusual degree of fibrosis 1 
the upper part of the submucosa replacing the basement membrane. There is intense vasct 
engorgement, patchy denuded epithelium and the remainder shows mucous distension. Eosinop! 5 
are absent. Aniline blue trichrome x 85. 
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if the Fenox is discontinued the reaction subsides in the course of several days but in order 
to overcome the habit the patient may have to be admitted to hospital and assisted with 
sedatives and treatment of the allergy and the nasal airway restored by correction of 
abnormalities. 

Hormones.—The hormones cortisone and hydrocortisone may be used generally or 
locally in a spray or snuff, these drugs are powerful suppressors of the allergic and inflam- 
matory response to infection. They cause a rapid disintegration of eosinophil cells and 
lymphocytes in the blood and release many antibodies. They have a number of undesirable 
side-effects, chief amongst which are salt and fluid retention leading to edema and moon face. 

By systemic treatment good results in nasal allergy were reported by Stewart (1953) and 
more recently Herxheimer and McAllen (1956) have reported success using a hydrocortisone 
snuff for hay fever. 

Recently two synthetic analogues of cortisone and hydrocortisone, prednisone and 
prednisolone have been introduced with four or five times the potency of the previous drugs. 
They are also much less likely to induce undesirable side reactions and should prove a useful 
addition to our choice of treatment. Their etfect on allergic cedema is so great that systemic 
treatment with these drugs is reported to have caused even fully-developed polypi to disappear. 

More recently still a new anti-inflammatory agent has been described in extract of liquorice. 
The active principle is glycyrrhetinic acid and is used locally. Its molecular structure bears 
a close resemblance to that of hydrocortisone and there are preliminary reports of its 
anti-inflammatory action in skin diseases (Colin-Jones, 1956). Liquorice has been used 
as a constituent of sedative throat lozenges for many years. 

Cauterization and ionization.—It is unfortunately true that the preceding treatments do 
not give relief in all cases, and then zinc ionization and light cauterization (Francis, 1932) 
are of some value. Linear cauterization is also the best and safest method of reducing the 
thickness of the mucous membrane in chronic allergy. None of these methods should be 
employed until the best result has been achieved by the other measures. 


CONCLUSION 
Finally, although the understanding of the essential nature of allergy still evades us, we 
are fortunate in having a wide choice of different methods of treatment. With the rapid 
advance in biochemistry and biophysics the day may not be far distant when a specific 
curative measure will be found to relieve the millions of sufferers from this miserable 
complaint. In the meantime there are already valuable methods of treatment that can 
give very adequate relief to the majority of patients. 
But to succeed, our investigation must be thoroughly performed and treatment meticu- 
lously carried out with the closest collaboration between the allergist, pathelogist and 
laryngologist. 


! am greatly indebted to Dr. H. Saphier, who has undertaken the detailed investigation of many 
of my patients in the allergy research clinic at the Bristol General Hospital. I wish to thank Dr. 
A L. Taylor for his help and advice on the pathological problems, and Dr. E. Price for the preparation 
of the photomicrographs. 
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Mr. F. C. W. Capps said that in tackling so difficult a problem, the President had given them an 
authoritative survey for reference. 


Mr. C. Gill-Carey said that lack of accurate means of assessing the results of treatment had ! cen 
his main problem. Ina high percentage, both the nasal examination and the statements of pati nts 
were indeterminate. Nasal biopsy, carried out in a number of cases, had also been unreliab! : as 
a means of assessment. 


Mr. H. V. Forster said that many years ago he had read that on this side of the Atlantic ragy ced 
pollen might appear as an autumn irritant. The pollen was said to disperse over great distances ind 
even to high altitudes where observers had collected it using the aeroplane. 

Had the President noticed in his overall clinical assessment of the allergic adult patient a rather 
high quality of the individual teeth apart from their regularity? 

When examining a child, who after all rarely spoke for himself, it was a matter of the higiest 
priority for the laryngologist to be on the look-out for signs of allergic nasal catarrh. It was to be 
separated from the adenoid problem where one might see a quiescent nose with adequate pass. ges 
striving hopelessly to pass air across a wall of post-nasal adenoid. The intrinsically dirty nose was 
often a state independent of adenoids. 

A picture less hopeful was that of established purulent sinusitis with a history of infantile bronchi- 
ectasis to remind the laryngologist of his duty to co-operate with his physician colleague not 
least, when he had discovered a case of typical nasal allergy with its permanently wet nose and pale 
waterlogged inferior turbinates. 

He would agree with the President that the surgical treatment of this body, which may have been 
harshly treated in olden days, should be most conservative. It was part of a superb air-conditioning 
mechanism and yet would often respond gratefully to linear cautery with the galvanic point, a minor 
operation done so conveniently under local surface anesthesia in the adult but unfortunately calling 
for a general anesthetic in the normally apprehensive child. 


Mr. Philip Jory said that in a number of cases an allergic upset preceded the onset of the common 
cold. For some years he had been prone to develop a severe cold after long out-patient sessions, 
but had found that if he took an antihistaminic as soon as he felt the first symptoms he could almost 
always prevent the cold from developing. However, once the cold had become established the 
anti-histaminic appeared to have no curative effect. 


Mr. W. A. Mill mentioned that wines and sherries not uncommonly gave rise to allergic rhinitis 
and he had met a patient in whom whisky had the same effect. 


Mr. W. O. Lodge asked if the President, on looking through his case-books, had noticed whether 
most young males in particular grew out of their allergies or died at an early age from bronchiectasis 
and whether any significant proportion of patients with recurrent nasal polypi developed frontal 
sinusitis in adult life or—eventually—carcinoma. 


Mr. R. D. Owen asked whether, in cases who came complaining of sneezing and wheezing and had 
real polypi, conservative treatment was found satisfactory. If it was decided to operate, was the 
operation conservative, dealing with just the polyposis, or was it a more radical operation in the form 
of transantral ethmoidectomy ? 


The President, in reply to Mr. Mill, said that he had had several patients who were allergic to 
alcoholic liquors, and that the commonest of all was sherry. 

In reply to Mr. Lodge, he agreed that the young asthmatic presented a difficult problem, but | \at 
if nasal function was restored, the infective foci eliminated and the allergic factors caref: ‘ly 
treated, a considerable number could be satisfactorily relieved of their symptoms. He commer 2d 
that carcinomatous changes in nasal polypi were very rare. 

In reply to Mr. Owen, when nasal polypi were associated with polypoid changes in the sini s 
and complicated by chronic or recurrent infection, he advised opening the affected sinus and remo. 1g 
the polypi and thickened mucous membrane. 

In reply to Mr. Forster, the President said that ragweed pollen was probably the commonest ca +¢ 
of pollinosis in the United States. Its season was the autumn, but in his experience it was rare 1 
this country. He had not noted a particular quality of individual teeth among allergic patients. 
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Section of Orthopzdics 
President—E. STANLEY EvANS, C.B.E., F.R.C.S. 
[May 7, 1957] 
SYMPOSIUM: THE USE OF METAL IN BONE SURGERY 


Mr. G. K. McKee (Norwich): 

History.—The story of the use of metal in bone surgery has not been a particularly 
happy one. Pioneers such as Lane and Lambotte were striving after perfect reduction and 
secure fixation in the treatment of fractures, but their efforts were spoilt by the use of unsuit- 
able metal. The use of metal in bone surgery presents two problems: 

\. Corrosion or the reaction of the metal in the body tissues. 

B. The indications for the use of metal in the treatment of bony injuries and diseases. 

Both these problems are closely related because the indications for the use of metal will 
increase as the corrosion rate decreases, i.e. as more suitable metals or metallic alloys are found. 

It is impossible to deal with either completely, so I propose to limit my comments to 
a report On some corrosion tests carried out for me by Mr. D. H. McCracken of the Engin- 
eering Department of the City of Norwich, and to some of my own personal experiences in 
the use of metal in bone surgery. 


A. CORROSION TESTS ON METALS USED FOR INTERNAL FIXATION 

It is assumed that the corrosion of metals in the body is largely due to electro-chemical 
action. The tests were therefore designed to comra‘e the relative rates of electro-chemical 
attack on two types of stainless steel and on the non-ferrous alloy Vitallium. 

If two different metals are in contact and are immersed in an electrolyte such as a body 
fluid, one metal will become electrically positive relative to the other. Current will flow 
from metal to metal through the point of contact from the positive metal to the negative 
metal. The circuit is completed by the current flowing through the electrolyte, from 
negative metal to positive metal. Thus an electrolytic cell is formed in which the negative 
metal is the anode and the positive metal is the cathode. 

If the electrolyte contains Cl ions these will migrate to the anodic metal and give rise to 
chemical attack. The result is usually oxidation of the attacked metal. Some metals, such 
as those under consideration here, tend to form oxide films which have a high resistance to 
penetration by ions. Should a perfect oxide film be established this will suppress all further 
attack and the metal is said to have become “passive”. The metal which is “cathodic” 
experiences no attack under these simple basic conditions. 

if two identical metals are used to form a cell then no electrical potential difference is 
created between them, no current flows and there is no attack. In practice it is virtually 
impossible to produce metal components of identical material. Plates and screws for 
example will be produced from different metal stocks and although of the same nominal 
composition there will inevitably be some slight differences. Surface working during 
machining operations will itself create some degree of electrical potential. The creation of 
a passive oxide film on the anodic metal must therefore be the main barrier against corrosion. 

it has been established that the presence of molybdenum in an alloy is an aid to the 
es ablishment of a barrier film of oxide and recommendations have been made that if stain- 
le.s steel is to be used for internal fixation it should contain some 2} % to 34% molybdenum. 

Production of screws is simplified if one of the “free-cutting” stainless steels such as 
F th’s EMS is used. This contains only 0-3°% molybdenum. There is an obvious danger 
© strong corrosive attack if EMS screws are used in conjunction with molybdenum steel 
Pp! tes. 

MATERIALS TESTED 
Firth’s FMB C0-12, Si0-2, Mn2-0, Ni 8/12, 
Cr 17/20, Mo 2-5/3-5. 
Firth’s EMS C0-12, Si06, Mn1-2, Cri18, Ni 10, 
Mo0-3, Ti0-6, Zr 0-25. 
Vitallium Co 65, Cr 30, MoS. 


‘ells were set up with the metals as electrodes in various combinations in an electrolyte, 
| the strength and duration of the currents produced were measured. From the experi- 
its the following conclusions can be drawn: 

/itallium appears to be quite free from corrosion. Presumably a completely passive film 
duilt up very quickly and the film remains stable. 
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With the various stainless steels, corrosion must be expected. The worst conditions re 
when two different steels are used in conjunction. Plates and screws made of the sane 
material will corrode, even when both contain 2}% to 34% molybdenum. The screw is 
anodic and, therefore, suffers greater attack than the plate. Vitallium screws used with F’ iB 
stainless steel plate are not attacked; the plate being anodic does show some evidence of 
corrosion but not more than when used with a stainless steel screw of the same compositi »n. 

As a result of these experiments I have been using Vitallium screws and stainless sicel 
plates ever since 1942 and have never seen any reaction around the screws, although there !ias 
often been considerable corrosion around the plate. The only difficulty with regard to ‘he 
use of Vitallium screws is that, after being in for some years, they tend to bond on to ihe 
bone and may be extremely difficult to remove. In many instances, however, where screws 
of stainless steel have been used with a nail and plate of the same composition, FMB, 
there has been considerable reaction around where the screws and plate are in contact and 
the screws become loose in time. The experience in the use of these metals in the body over 
a period of fifteen years or so has confirmed the conclusions arrived at by Mr.D.H.McCracken. 


B. INDICATIONS FOR THE Use OF METAL IN BONE SURGERY 

Stainless steel of the variety known as FMB appears in practice to be quite satisfactory 
where a temporary fixation is required, e.g. in cases of fractures and arthrodesis operations, 
but where a permanent metallic insert is required to remain tightly bonded on to the bone as 
a functioning prosthesis, for example in the various types of arthroplasties, then undoubted!y 
chromium cobalt alloy is not only the most satisfactory, but in my opinion is at present the 
only material to use. 

A lag-screw arthrodesis of the hip (McKee, 1957) is a good example of the use of stainless 
steel for fixation and compression; fixation was sufficient to avoid the use of plaster in 76 
of the cases. The nail and plate for pertrochanteric fractures and the Kiintscher nail for 
fractures of the femoral shaft are further examples of the use of stainless steel as a means of 
temporary fixation. 

Many years ago, soon after cup arthroplasties had become popular in 1939, | designed an 
artificial hip-joint, but it was not until a lag screw had been used for an arthrodesis of the 
hip that it was realized that the most satisfactory way of securing an adequate hold on the 
illum was by a large coarse-threaded screw. In fact this type of screw obtains such a firm 
grip that the idea to develop a ball and socket joint at the hip level, so as to retain a certain 
amount of mobility, was a fairly obvious one (Fig. 1). In the first series the lower end of the 
joint was fixed by a plate to the lateral aspect of the femoral shaft in the same way as in the 
lag-screw arthrodesis. Three artificial hip-joints were made up in this way (Fig. 2), and 
they all proved very satisfactory to start with, but in each case the stainless steel screws 
eventually loosened or the neck of the stainless steel plate fractured with resultant failure. 

These 3 cases were failures because of the use of unsuitable metal, but they convinced me 
that the artificial hip-joint offered unique advantages as a form of arthroplasty, especially 
in cases where the acetabulum was corroded. A design for the manufacture of an artifici«! 
hip-joint entirely in chromium cobalt alloy (Vinertia) was developed, using a larger ball, and 
the suggestion of Mr. John Bunyan to use a tulip cup with three petals to grip the bz! 
eliminated the complicated screw rim which had been previously used (Fig. 3). 

This design has been used in 5 cases since May 1956, and the acetabular portion has been 
found to be most satisfactory; the design of the femoral portion has, however, had to 'e 
altered. First of all, a femoral blade, like those used on Thompson’s prosthesis was tric 
but as the first cases were salvage operations for failed acrylic prosthesis, the grip in tec 
hollowed-out neck of the femur was not felt to be adequate, and eventually a broad coar 2 
screw was used, long enough to traverse the whole neck, and engage the thick strong late: | 
femoral cortex; this gives an exceptionally secure fixation even where the neck of the fem : 
is just a shell (Figs. 3 and 4). It is too early to make any extravagant claims, but with t 
use of Vinertia there is every reason to expect that it will last in the body for many years 

The first few cases were fairly desperate ones where pain was a prominent symptom: t 
roof of the acetabulum having gradually eroded away and the acrylic prosthesis bei 
broken or loose. The replacement by an artificial hip-joint seemed to offer a better answ 
to this problem than any other form of arthroplasty because it reconstructed the acetabulu: 
and the results so far show that these patients have steadily improved month by month 
regards losing their pain and increasing their activities. The fixation obtained by t! 
latest design has been so satisfactory that its application has been extended to bilater 
cases in old people, and to unilateral cases if arthritic changes are present in the lumbar spin 

The follow-up of these cases so far indicates that the artificial hip-joint offers a function 
result comparable with arthrodesis, but without the disadvantages of a completely fixed hi 
The range of movement obtained is not as full as in a normal joint, but it does enable t! 
old patient to sit down in comfort. Before this type of operation is carried out, sympton 
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|.—The first artificial hip-joint, derived 
from a lag-screw. 
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3.—Latest artificial hip-joint in Vinertia. 
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must be of a considerable degree of severity, and if in doubt the patient must be kept un 
observation for several months or even a year or two before operation. 

The artificial hip-joint does, however, help to solve the problem of the failed acr 
prosthesis especially where the acetabulum has become eroded. 


Reference.—MCKEE, G. K. (1957) J. Bone Jt. Surg. 39B. In press. 


Mr. John Charnley (Manchester): The Reaction of Bone to Metal 

I wish to consider the mechanical factors, that is to say simple mechanical stresses 
strains, which may be concerned in the loosening of metallic fixation in bone. 

There are two different aspects to be considered: (1) the short-term problem, seen in : 
internal fixation of fractures, where successful union of the fracture renders the inte: 
splint functionless, and (2) the long-term problem, seen in prosthetic replacements, whe 
the metallic implant is expected permanently to bond itself to bone and share in the tra 
mission of stress and strain without loosening. 

I shall confine my remarks to the mechanical causes of the loosening of metallic fixation 
because I do not believe that electro-chemical reactions which can occur between metals of 
slightly dissimilar composition present anything more than a subsidiary problem. While 
it is obvious that all forms of corrosion must be eliminated in prostheses which are to remain 
permanently in the body, the problem is quite different in the short-term function of internal 
fixation in the union of fractures. Electro-chemical reactions are situated at a considerable 
distance from the fracture site, and I think it would be more profitable to re-study the whole 
problem of internal fixation in relation to the biology of fracture union rather than transfer 
blame to small technical defects in modern apparatus. We must not forget that Arbuthnot 
Lane established the internal fixation of fractures even though he used plates of reactive stcel 
held by brass screws, a combination infinitely worse than any we use at the present moment. 

When we consider the mechanical factors responsible for the loosening of metallic fixation, 
I suggest that the following features are worthy of special consideration: 


(1) The reaction of bone to metal in the absence of transmitted stress.—It is no uncommon 
experience to find it impossible to extract screws from a plated fracture if there has been an 
interval of months or years after union has taken place. One explanation of this difficulty 
is that new bone grows into the “flutes” of the self-tapping end and so locks the screw 
against rotation, but this small amount of new bone would present no great resistance to 
shearing if the rest of the screw were free to turn in the bone. Difficulty in extracting 
stainless steel screws is even harder to explain than in cobalt chromium alloy screws, because 
the latter have a matt finish and one can imagine that the encroachment of new bone on 
such a rough surface would produce much greater frictional resistance than would be 
possible by the encroachment of new bone on to the highly polished thread presented by 
a stainless steel screw. 

It seems reasonable to accept as a fact that, in the absence of transmitted stress following 
the union of a fracture, living bone can sometimes grip the polished surface of a non-toxic 
metal with a greater force than at the time of its insertion. We can therefore deduce that 
there is no fundamental antagonism between a relatively inert metallic surface and living 
bone in contact with it, and therefore that any resorption of the bone in contact with such 
a metallic surface is most likely to be the result of transmitted mechanical stress. 


(2) The reaction of bone to metal, with transmitted stress, in the presence of slight moti 
between metal and bone.—If, as a result of technical difficulties, a metallic internal fixatior i 
slightly loose at the end of an operation, it will never spontaneously tighten; it will, in fact, c: 
tinuously and progressively become looser and the result will almost invariably be a failu 

It is difficult to be sure whether the progressive loosening of unsound mechanical fixat' 
is the result of simple mechanical friction between the metal and the bone, or whether i 
a biological process of resorption; it is probably both. A common example of this t 
of loosening is seen when a 4 mm. Steinmann nail is inserted through the tibial tuber 
for the treatment of a fractured shaft of femur by traction. At the time of insertion t 
nail may be quite tight in the bone, but only too often the stirrup which is attached to | 
nail has a defective swivelling mechanism which prevents the stirrup turning freely on | 
nail without transmitting a torque to the nail and so loosening it in the bone. The sa 
argument is against using the Kirschner wire for skeletal traction. Progressive loosen 
occurs even more quickly than with the Steinmann nail also because of the much hig! 
loading, in terms of pounds to the square inch. 


Motion between metal and bone and the tendency to induce mild bacterial infection —Wh 
metal is moving against a bone surface there is always a tendency for bacterial infection 
supervene, which introduces an additional cause for loosening of the metal. In the c: 
of a Steinmann nail in the tibial tubercle the tract of infection through the skin is obvio' 
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Bu’ much less obvious is the spontaneous appearance of infection in cases of internal fixation 
where no communication with the skin exists. Hey Groves (1921), in experiments on the 
pla:ing of fractures in cats, observed that when metallic fixation was inadequate, his experi- 
ments often became infected spontaneously. When, however, he used a long plate, and 
thereby obtained effective internal fixation, his experiments healed without infection. He 
decided that short plates, permitting a certain amount of motion between metal and bone, 
caused a collection of serous fluid at the operation site which later attracted bacterial infection. 

{ believe that this observation can be transferred to the surgery of the human subject. The 
size of the metallic implant is not related to the tendency to become infected; it is safer to 
have a bulky metallic fixation which is mechanically effective than a small implant which is 
inefficient. This is one reason why I believe that implants used in arthroplasty will always 
have a significant post-operative infection rate in comparison with soundly conceived 
procedures designed to achieve arthrodesis, because in the latter movement between metal 
and bone is avoided. 

(3) The reaction of bone to metal, with transmitted stress, in the absence of motion between 
bone and metal.—\t is an elementary engineering axiom that stress cannot exist without 
strain; i.e. if a force is applied to a structure the latter will be deflected or distorted according 
to the magnitude of the force and the elasticity of the structure. The essential feature is 
that, up to a certain point, during the application of stress to bone through a metallic fixation 
a molecular distortion of the bone can take place without any movement occurring between 
the surface of the metal and the bone itself. It is obvious therefore that stress can be applied 
to bone only up to certain limits of elasticity; beyond this point, crushing of the bone will 
occur and an infinitely small degree of mechanical loosening of the fixation will result; 
thereafter a train of events will follow, causing progressive loosening. 

Where stress is applied to bone in constantly the same direction, without motion between 
metal and bone, living bone can frequently resist the action of powerful mechanical forces 
for several months. My observations are contrary to the accepted idea that living bone 
will melt away when a metallic object is pressed against it, just as a wire will cut through 
a block of ice. In compression arthrodesis of the knee I invariably apply a force exceeding 
100 Ib., yet it is a common experience to find that one, or both, of the nails may still offer 
resistance to extraction four weeks later. Calculations show that the load on the transfixed 
cortex exceeds 1,500 Ib. per sq. in., and it is astonishing, but true, that after four weeks 
under this force such a nail often can still be tight in the bone. 

Fig. 1 shows how differently cortical bone and cancellous 
bone react under high mechanical pressure. In an ankle- 
joint fused by compression the tracks of the nails through 
which the compression force was originally inserted are 
still clearly visible in the X-ray. It will be observed that 
the hole in the dense cortical bone of the lower end of the 
tibia shows no reaction whatsoever; the hole is perfectly 
circular and shows no ovality, as one might expect if some 
absorption took place. The nail extracted from this site 
was quite firm four weeks after the operation. This lack 
of reaction strongly suggests that the cortical bone at this 
point of the tibia is extremely inert. On the other hand, 
the track of the distal nail through the cancellous bone of 
the talus shows that there has been a considerable sclerosing 
reaction under the influence of the pressure. It will be 
observed that the response of the cancellous bone is not 
an osteoclastic response; it is on the contrary the reaction 
of sclerosis resisting pressure. 

Observations on spring-loaded screws.—I have had con- 
siderable experience with the application of spring-loaded 
pressure to cancellous bone, using screws with large-diam- 
eter helical threads. If the screw is protected from 
angulating strains and a pure longitudinal pull is applied, 
the spring will retain its pressure for even as long as one 
year before the spring opens to its full length. It is too 
early at the moment to make any positive calculation from 
these observations, but it is my impression based on 
calculations of the total surface area of the helical threads 
that, provided the pressure is constantly in one direction 
and no movement takes place between metal and bone, 
cancellous bone can resist a pressure of probably more 
than 25, and something less than 50 Ib./sq. in. for longer 











842 Proceedings of the Royal Society of Medicine 32 


than six months before finally yielding to the pull of the spring. When the screw is firs: in- 
serted the traction force will be exerted principally on the first one or two helices and will ‘us 
shield the remaining helices from the full force of the spring. If this force is too great fo: the 
mechanical strength of the bone some collapse will occur until all the helices recive 
approximately the same thrust. 

I take this opportunity of making the suggestion that experiments with spring-lo: ied 
screws applied to suitable animals would yield fundamental information on the reaction of 
living cancellous bone to pressure in the absence of movement. This could be done in the 
absence of fractures which in the human subject always complicate the interpretatio: of 
extrusion of the screw under spring-loading. 

Osteoclasis and remodelling.—The reaction of bone to the stress applied to it through a 
metallic fixation depends on the duration of the stress. Three phases of duration car be 
distinguished. The earliest phase is that of simple mechanical loosening, caused by forces 
too great for the strength of the bone, or by forces acting in irregular directions which the 
fixation may not be designed to resist. This type of mechanical loosening will occur within 
minutes, hours, or days of the operation. If the force acts continuously in one direction, 
the second phase, I believe, is an osteogenic reaction designed to resist the applied stress. 
Cortical bone shows very little osteogenic reaction, but cancellous bone reacts vigorously. 
This osteogenic phase I believe lasts from one to two months. Beyond this time the third 
phase commences, which is the process of “remodelling”. Here a balanced process of 
osteogenesis and osteoclasis is in action simultaneously with the object of neutralizing the 
applied stress. This phase lasts very many months and it is the mechanism underlying 
Wolff’s law of the adaptation of bone architecture to function. If a spring-loaded com- 
pression screw is applied to bone this final phase (remodelling) will permit the screw slowly 
to extrude until all spring pressure is abolished and equilibrium is again attained. It is 
to be clearly understood that in this process the cancellous bone engaging the screw moves 
with the screw—a process quite different from the mechanical shearing of bone under 
excessive force. 


CONCLUSIONS 

The short-term problem.—Healthy cortical bone is remarkably inert during the first four 
weeks and can resist pressure between 1,000 and 2,000 Ib./sq. in. without mechanical collapse 
or biological resorption. This resistance is only possible if no friction occurs between the 
metal and the bone. 

Close texture cancellous bone can resist pressure of over 25 Ib./sq. in. during the first four 
weeks and this resistance is accompanied by a vigorous osteogenic response. Even more than 
cortical bone, cancellous bone is only able to resist pressure in a constant direction and in 
the absence of friction. 

The long-term problem.—After the initial period of one or two months the reaction of 
bone to an implant is totally directed to neutralizing local mechanical pressures by the 
process of “remodelling”. Just how small is the minimum pressure needed to start this 
process of remodelling is unknown; it is probably exceedingly small because it is well known 
that even cortical bone will remodel under the gentle pressure of a ganglion if the latter 
presses against it for several years. It would therefore seem unlikely that a permanent 
metallic prosthesis, intended to carry the weight of the body, could ever be constructed with 
a method of attachment to the bone designed to diffuse the load over a large surface area 
such that the pressure would be reduced below that which would initiate remodelling. ‘he 
problem is rendered all the more impossible when one realizes that any bone-to-metal bond 
would be exposed to a multitude of stress reversals in a variety of unpredictable directics. 


REFERENCE 
Groves, E. W. H. (1921) On Modern Methods of Treating Fractures. Bristol. 


Mr. J. H. Hicks (Birmingham): The Relationship between Metal and Infection 

The use of metal in orthopedic surgery is frequently criticized. Some of the critici- 1s 
are justified: others are not. One that requires careful scrutiny is the suggestion that m. al 
causes infection. 

There is no question that corroding metal has often caused inflammation, particular]: in 
the early days of its use. I am careful to use the word “inflammation” because I belive 
a mistake has been to assume that inflammation signifies infection. Inflammation can ¢ 
caused in other ways than by infection, however; it can be caused by mechanical irritat on 
and by toxic chemicals. I suggest that, in fracture surgery at least, infection has in fact ne 2r 
been a common cause of inflammation and that often it has been assumed guilty when 
real cause has been overlooked. 

The toxic chemicals referred to are the products of corrosion of metal, nam 
compounds of iron, chromium, nickel, molybdenum or manganese. At least two of th ¢ 
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are known for their poisonous properties in other spheres. Our experience at the Birmingham 
Ac-ident Hospital of about one hundred cases in the outbreak of 1950-54 described elsewhere 
(C.ter and Hicks, 1956) was (i) that corrosion could give rise to inflammation in the 
ab-ence of infection (Hicks, 1958); (ii) that corrosion enabled organisms, both 
aihogenic and non-pathogenic, sometimes to persist harmlessly i in wounds long after they 
would ordinarily have disappeared; and (iii) that only in a small proportion of cases may 
corrosion have encouraged secondary infection. 

Ve also realized that the inflammation caused by corrosion, or by corrosion with secondary 
infection, was indistinguishable, except by histological and sometimes by bacteriological 
examination, from the inflammation caused by pure infection. Fig. 1, showing a typical 
corrosion reaction, illustrates the impossibility of distinguishing clinically. 

In this particular case a few 
staphylococci were present but 
in such small numbers as to 
make it probable that they were 
not pathogenic but secondary 
invaders. (No antibiotic had 
been given.) In some of our 
other cases, when there had 
been no opportunity for secon- 
dary infection, no organisms at 
all could be found. Naked-eye 
examination of the tissues was 
also misleading for the metal 

Fic. 1. was surrounded by what 

appeared to be typical septic 

granulation tissue. Only on histological examination were differences recognized. In 

other cases corrosion presented as a collection of brown fluid which from its naked-eye 

appearance was called an infected hematoma. Again culture revealed that some contained 
no pathogenic organisms and that a few contained no organisms at all. 

The distinction between the inflammation due to toxic chemicals and the inflammation 
due to bacterial infection is important if treatment is to be correct. The remedy for 
corrosion is to remove the metal together with its corrosion products, and the remedy for 
infection is equally specific. Similarly in prevention, it would be quite useless to tighten up 
aseptic regime in theatre if the real cause for the inflammation were unsuitable metal. This, 
I suggest, is what we actually have been doing. 


a 





Stainless Steels in Surgery 
Most of the trouble in surgery has come from the use of unsuitable stainless steels. 
Only ordinary steel and vanadium steel were used in England for the manufacture of plates 


TABLE I.—STEELS USED IN SURGERY. IN CHRONOLOGICAL ORDER 
Nota 


stainless steel Vanadium steel. . is os “A .. Ordinary steel plus 0-1% vanadium 
Chrome steel .. ‘n oF FF .. (Approx.) 13% chromium, no nickel 
a 18/8 (syn. F.S.L.) te a os .. (Approx.) 18% chromium, 8% nickel 
oe S.Mo. (syns. FMB, molybdenum eroel) .. As above plus 3% molybdenum 
| EMS... As 18/8 plus 1 6% manganese 
orrodible steels are ssiated | in heavy ype. (Note that in the conditions obtaining in 
Jon-corrodible steels are printed in ordinary type. the body the term “stainless” is no 


guarantee of freedom from corrosion.) 


ar | screws until about 1935. These metals are now known to have a high incidence— 
pe haps 100°%— of gross corrosion. The change-over to 18/8 stainless steel for plates and 
sc'ews was not complete until 1938. For Smith-Petersen type nails during these years 
ch ome steel was used and this continued, alternatively with 18/8, until 1941. Thus, from 
15:5 to 1941 two different steels were being sold under the name “stainless”, one (the 
ch ome steel) having a high rate of severe corrosion, and the other (the 18/8 or so-called 
“r on-toxic’’) being relatively safe. The post-war years have been marred by EMS 
(C ter and Hicks, 1956). This was a stainless steel with a corrosion rate of up to 40% 
in oduced for certain screws unintentionally in 1950 and sold under the label of “‘non-toxic”’ 
0\ ra four-year period. There has not been any long unbroken period, therefore, during 
w! ch exclusively safe metal has been sold in this country. 

__ sll these changes have been slow to reach the patient and, what is worse, they have been 
in »mplete. Steels from every period covered by this survey have been found in the theatre 
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stocks of some hospitals. Chrome steel and vanadium steel do not even require the stim: lus 
of a dissimilar metal to start corroding. Inflammatory complications may therefore till 
arise from the use of unsuitable metals, and if the surgeon is unaware of the danger he vill 
naturally conclude that his wounds are becoming infected. 

Next I want to show how, as a result, the mistaken idea has been built up that bore is 
peculiarly susceptible to infection. 

Lane was one of the first to assume that the inflammatory reaction he was seeing a ‘ter 
plating was due to infection. The no-touch technique was his attempt to carry oligosesis 
to an extreme. Surgeons failed to consider the possibility that the steady undercurren: of 
inflamed wounds might be due to some entirely different cause. A paper by Dahl-Inne: sen 
in 1928 represents the uncritical attitude that has persisted ever since: he accepts that 
infection was the cause of the trouble without ever considering the bacteriology. The signs 
and symptoms of osteitis which he lists include all the effects that we now know to be produced 
by pure corrosion, by pure infection and by the two combined. 

I suggest that for the first forty or fifty years of this century corrosion occurred with 
great regularity, that it was always mistaken for sepsis and that the whole tradition that bone 
is particularly susceptible to infection is based upon a fallacy. 

It might be argued that even if this is correct it does not matter: unnecessarily elaborate 
precautions will have been taken for the past forty years but apart from the extra work 
involved no harm has been done. This is not true, however. A firm teaching based upon 
the fear of infection has grown up banning internal fixation as a routine treatment for com- 
pound fractures. But if any group of fractures is likely to benefit by internal fixation it is 
the severest group, which will contain most of the compound fractures. Thus the present 
teaching denies to these fractures a treatment most likely to be useful. 

At the Accident Hospital, even before the recent outbreak of corrosion was dealt with, 
we were convinced that internal fixation had a large place in the treatment of fractures. Of 
the shaft of the tibia in adults we internally fix two-thirds of the compound fractures and 
only one-third of the simple fractures. There are no definite rules for selection; this 
represents a general tendency of the six surgeons to treat worse fractures more drastically. 

The result of this policy has not been an overwhelming incidence of infection (see Table 
Il). Although internal fixation of compound fractures resulted in an infection-rate two 


TABLE II 
Infection* in internal fixation: 
Simple fractures .. = a i a 23 ee .. 4in67 (6%) 
Compound fractures , .. 7in 475% 


For comparison, infection* in compound fractures not internally fixed 4 in 30 (13%) 

*Infection was defined as: cellulitis, delayed healing of wound, ulcer or sinus lasting 
over three months or requiring other major treatment or delaying union. There was 
no case of osteitis and no case of late amputation primarily due to infection. Infection. 
due to skin slough has been considered separately (see below re skin necrosis). 


and a half times that of simple fractures, the compounding wounds may be becoming 
infected because they are compound and not necessarily because they are internally fixed. 
This is supported by the analysis of compound fractures not internally fixed which, on the 
same definition of infection, show a rate nearly as high. The 2% difference between ‘he 
fixed and the conservatively treated compound fractures might be more than accounted 
by our tendency to select the worse fractures for internal fixation and the less severe ©.ies 
for conservative treatment. So far as these figures go there is, therefore, no substantia 
for the belief that metal greatly increases the liability to infection in compound fracture: 

This is not the whole story and it would be wrong to hide the following facts: When he 
analysis for sepsis was being carried out another complication came to light which pro: ed 
to be much more serious. This was skin necrosis. Skin necrosis resulting in full thick: °ss 
slough occurred in a disturbing number of cases. 7 out of the 8 late amputations in '1 
fractured tibias were necessitated, partially or entirely, by skin necrosis and the infection ‘ \at 
followed it. Although 2 of these 8 amputations had received conservative treatmen it 
must be admitted that the incidence is higher among the internally fixed than among 1e 
conservatively treated fractures. The main argument of this paper remains unaffec °d 
since this complication is not due to the metal as such but only to the operation for put’ ‘g 
it in. Whereas the problem of corrosion has almost been solved, however, the prob! 1 
of skin necrosis still has to be dealt with before the internal fixation of fractures, simple >t 
compound, can be considered really satisfactory. 
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Dr. J. M. Zarek (London): Some Engineering Considerations in Metallic Osteosynthesis 


etallic osteosynthesis has been of great interest to the surgeon for many centuries. 
Pet onius (in Bates, 1950) in 1565 used gold to repair cleft palates and in 1775, Lapeyode 
and Sicre (in Venable and Stuck, 1947) used metallic wires for the fixation of fractured bone. 
In this century the advances in metallurgy have stimulated the surgeon to make a more 
extcusive use of new materials. Some of the new techniques proved to be successful but 
others resulted in failures exposing the existence of problems which were often not appreci- 
ated, and in any case seldom investigated. A great number of these problems are of a 
metallurgical or engineering nature, and, although of primary importance, for obvious 
reasons have received very little attention from the medical scientist. 

Apart from the bio-mechanical problems affecting the bone a great number of problems 
exist with the implant itself. Here we have such problems as the material to be used, design, 
method of manufacture and the final treatment of the implant. 

The mechanism of how metallic implants are tolerated by the living tissue is not yet fully 
understood. Clarke and Hickman (1953) surveyed the past literature and investigated in 
vitro the possibility of correlating the electrical potentials of metals and their behaviour in 
biological fluids and suggested that there was a relationship between the anodic back EMF, 
the corrosion of metals and their behaviour in the living body. Difficulties arise, however, 
from the fact that implants made of what would appear to be the same material do not 
behave in exactly the same manner from one case to another. In this country stainless steel 
of the 18/8 Type (FMB) has been used quite extensively in the operating theatre and 
examples of the use of this material will therefore be given to illustrate my thesis. 

The following examples illustrate some of the points. Fig. 1 shows a Moore’s stainless 
steel (18/8) hip prosthesis which failed a few weeks after inser- 
tion. Being of a complex and irregular shape it was made in 
two parts. The larger part of the sphere was machined and 
“force-fitted” and welded on to the lower part which, it 
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Fic. 1.—Stainless Fic. 2.—Macrograph of the Fic. 3.—Acrylic replace- 

teel Moore’s pros- section of the upper part of the ment of the upper part of 

esis. prosthesis shown in Fig. 1. the femur with a stainless 


steel intramedullary nail. 


ap ears from the macrograph (Fig. 2), was cast. Because of the lack of correct heat 
tre tment the cast material in the lower part, after etching in aqua regia, shows a marked 
ch .ge in its structure suggesting a change of its physical properties. Also it shows much 
lai er grain structure than the upper part. Points A and B show the weld. It is very 
im ortant to remember that some stainless steels undergo structural changes when heated 
in te range of 500°-800° C. When a zone of the welded object reaches that range of 
ter. erature, its effect on the steel is referred to as “‘weld decay”, and results in a rapid attack 
of -ain boundaries in a corrosive medium. The part at C, D and E, because of the sudden 
ch: ige of cross-sections, is liable to “freezing in” of internal stresses during the non-uniform 
pri -ess of cooling. Points C, D and E show a high degree of intergranular corrosion of 
the material which is due to the effect of the above factors. 

g, 3 shows an acrylic prosthesis of the upper part of the femur in which an intramedullary 
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stainless steel nail was used as a method of fixation. When the prosthesis failed examin: ‘ion 
of the nail showed high degree of corrosion of the part (A) which was covered by the p' istic 
while that part which was in direct contact with the bone or tissue was unattacked. Ir. this 
example the part of the nail covered by the plastic, because of differential oxygenation has 
become anodic (lack of oxygen) in relation to the rest of the nail and caused rapid corrosion, 
The above simple examples show how important the problem of design and manufac ‘ure 
of a prosthesis is towards a successful surgical procedure. From the engineering point of 
view further problems, such as fatigue or stress corrosion, are sufficiently well unders ood 
to be considered in design. However, in relation to the reconstruction of the human body 
further points must be considered. At the present moment we do not have a criteric: of 
compatibility of metals to the living cell, we do not know yet why some materials although 
non-toxic cause post-operative complications. The answer may lie within the field of 
surface potentials of metals and the electrical properties and the requirements of the living cell. 
It is known that when a metal is immersed in an electrolyte a potential difference is set up 
between the metal and the solution. We have found that the surface potential of stainless 
steel depends not only upon its composition but also upon its mechanical state and the 
treatment of the surface during the polishing process. 
Experiments (Zarek, 1957) have shown that the surface potential of stainless stec! is 
affected by mechanical working and by the type of polishing used in the finishing process. 
Further, it may be of interest to note that stress, whether static or fluctuating, not only 
increases the rate of corrosion, but has also a very marked effect upon the surface potentials. 
Finally, to emphasize the interdependence of some of the factors discussed above lect us 
analyse some of the less obvious problems involved in the use of such a simple implant as 
a screw and a plate. First let us consider the shape of the thread to be used. The con- 
ventional V-shaped form of thread used in engineering is an ideal “‘stress raiser”, producing 
at the root a high concentration of stress. In engineering practice it is accounted for by 
using a sufficiently large screw to carry safely the required load. In the human body this 
would mean larger degree of interference with the living system. So the shape of the thread 
to be used in bone should be such as to produce as little stress concentration as possible and 
to keep the size of the screw to a minimum. Further, the fact that concentration of metallic 
ions at the root of the thread, when 
in situ, may be different from that 
at the top of the thread and so 
establish a gradient of potential 
resulting from the changes of con- 


i centration polarization should not 


ot be overlooked. Fig. 4, a photo- 
sem 


elastic model subjected to uniform 
See Pending, shows that the effect of 
Fic. 4.—Photo-elastic model subjected to pure bending a V-shaped thread on the stress 


showing the effect of shape of notch (or screw thread) on pean in the + Ts ra 
stress concentration. screw is much greater than 1) the 


rounded thread. 








In present-day practice the lower surface of the head of the screw is conical in shape to 
fit the countersunk part of the plate. Corrosion is frequently set up in that part of the 
screw and plate. However well the plate and the screw may be matched, it is difficult to 
drive in the screw so that the conical surface of the head of the screw will be in contin: ous 


contact with the plate, as this will only happen when the longitudinal axis of the screw is 
ata right angle to the plate. All other positions will give a local contact between the screw 
and the plate and so produce a high pressure point of contact, causing local plastic deforma- 
tion of the metal and subsequent corrosion. A spherical surface of contact between he 
screw and the plate would minimize this source of trouble. 

Finally—the screw and the plate should be subjected to a surface treatment which «ill 
produce in both the same potential and of the required magnitude for the body to tolera‘ it. 
But what is the required value? The answer to this question must come from the biolo: «al 
scientist and then the complex problem of compatibility will no longer be studie: in 
isolation (Zarek, 1957). 

Acknowledgment.—My thanks are due to Mr. J. W. Rourke, B.Sc., for obtaining s: ne 
of the experimental results, and to Professor J. Trueta, Mr. H. L-C. Wood and Mr. A 
Bingold for helpful discussions. Part of the work described here has been carried out v ‘h 
the assistance of a Nuffield Foundation Grant which is gratefully acknowledged. 
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DISCUSSION ON THE CLINICAL AND RADIOLOGICAL ASPECTS 
OF SACRO-ILIAC DISEASE 


Dr. M. Thompson: It is unusual for the sacro-iliac joints to be spared in ankylosing 
spondylitis, although such cases do undoubtedly occur, and account for approximately 
1% of all patients with the disease. Thus Hench et al. (1947) quote 9 such patients in 
aseries of 1,035; Knuttson (1950) 1 patient in a series of 147; Forestier er al. (1956) 2 patients 
in a series of 200. In my own experience of 163 patients | have known 2 such cases. The 
first of these patients was a woman aged 52 years with a history of peripheral arthritis 
and spondylitis dating from the age of 32, associated with severe psoriasis. She was 
anemic and debilitated, and had ankylosis of cervical, thoracic and lumbar spines, but the 
sacro-iliac joints were unaffected. The second patient was a man aged 66 years who had 
suffered from a peripheral arthritis of the rheumatoid type for eighteen years. Classical 
spondylitic changes in the cervical region had developed later; the remainder of the spinal 
column and the sacro-iliac joints were spared. 

These occasional atypical examples of spondylitis can be distinguished, on radiological 
and clinical grounds, from the group classified by Forestier and Rotes-Querol (1950) as 
suffering from senile hyperostosis of the spine. 

Reference must also be made to senile changes in the sacro-iliac joints. Fibrous 
obliteration of these joints, occurring more or less as a normal phenomenon of advancing 
age, has been described (Romanus and Yden, 1955). This process leads to immobilization 
by intra-articular ankylosis. These changes alone do not result in radiographic oblitera- 
tion of the joints, but only in narrowing of the joint space. The diagnosis of senile 
obliteration of the sacro-iliac joints should not be considered until full clinical and radio- 
logical evidences of spondylitis have been sought and proved absent. 

In ankylosing spondylitis, sacro-iliac and vertebral symptoms may be slight, and indeed 
gross changes leading to complete synostosis of the joints may occur in the total absence 
of symptoms: 

A miner, aged 31 years, was admitted to hospital suffering from a dislocated femur as the result 
of « motor-cycle accident. X-ray of the pelvis revealed complete synostosis of the sacro-iliac 
joints due to ankylosing spondylitis. Further X-rays of the remainder of the spine revealed a 

‘poker-spine” with gross syndesmophyte formation. This patient had worked uninterruptedly 
as « coal-hewer in low pit seams. The only features of note in his previous medical history were 
an episode of duodenal type of dyspepsia and an illness characterized by gross anemia, refractory 
to oral iron, but which responded to intravenous iron. 

However, the vast majority of patients suffering from sacro-iliitis do have symptoms. 
These consist chiefly of intermittent attacks of dull, deep-seated pain in the distribution 
of ‘he I and II sacral nerve roots. The principal localization of the pain is in the upper 
anc medial quadrant of the buttocks with radiation towards the hips and the posterior 
aspects of the thighs. The pain is frequently nocturnal or vesperal. It is occasionally 
sherp and acute attacks may be precipitated by vibratory shocks to the spine or by exercise 
aft r prolonged sitting, or by both, as following a long car journey. Running is awkward 
an a hard kick at a ball is painful or impossible. 

iffness is a marked feature, and usually spreads in a band-like distribution across the 
sa. um and buttocks as far as the hips. Occasionally the patients complain of a feeling 
of veakness. The changes in the sacro-iliac joints are nearly always bilateral and often 
ap -oximately symmetrical; but authentic instances of unilateral sacro-iliitis have been 
re. rded in spondylitis, and unilateral disease may persist for months or even years. 
iere appears to be little or no correlation between the clinical and radiological severity 
of ie lesions. Patients may be seen with comparatively minor sclerotic lesions, but with 
ed pain and systemic disturbance. By contrast, others may have gross and typical 
1. ological changes of sacro-iliitis but suffer only minimal intermittent symptoms and 
normal or near-normal spinal function on clinical testing. 

ference has been made by several authors to a pre-spondylitic phase in which 
Sy! »toms and signs may precede radiological evidence of sacro-iliitis: 

emale patient aged 25 years who had suffered from low back pain for eighteen months had 
al ty had 2 negative X-rays taken for clinically suspected ankylosing spondylitis before a film 
re’ ced dense osteo-sclerotic lesions in the regions of both sacro-iliac joints. Erosions and pseudo- 
W ing were demonstrated by oblique views, and the subsequent course of the illness, with 
Pr’ -essive symptoms and signs, raised E.S.R. and anemia, gave full confirmation to the diagnosis 
ol ylosing spondylitis. 
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Physical signs may be present at this stage of the illness, i.e. the phase of sacro-ili ti 
but Boland and Present (1945) found them in only 50% of their series of 100 patie: 


Forestier et al. (1956) elicited signs of the “‘sacro-iliac syndrome” in 47 % of their 200 patic 


The patient may walk with a limp or with a slightly stiff waddling - type of gait and tle 


may be wasting of the gluteal muscles. Local tenderness, when present, is found just be 
and medial to the posterior superior iliac spines, over the only part of the auric 


cartilaginous portion of the joint that is not completely protected by bone. Numer: » 
manceuvres used to induce pain on mobilization of the sacro-iliac joints have bce 


described (Table I). None of them is absolutely pathognomonic of sacro-iliac dise: 


TABLE I.—TESTS FOR SACRO-ILIAC DySFUNCTION 

Erichsen 
With patient supine on a firm surface, the anterior superior iliac spines are pressed 
towards each other. Pain provoked in the sacro-iliac region(s) indicates a positive 
test. 

Fabere sign (Patrick) 
With patient supine, the leg is flexed at knee and hip, abducted, externally rotated 
and then, with the pelvis steadied by a hand on the contralateral anterior superior 
iliac spine, the hip is pushed into a position of extension. Pain is provoked in 
both hip and sacro-iliac disorders. 

Gaenslen 
Patient lies on one side and flexes the underlying thigh and knee. The examiner 
then hyperextends the upper leg with the knee extended. If pain is produced, it 
indicates a lesion of the sacro-iliac joints on the hyperextended side. 

Laguere 
With patient supine, the knee is flexed and the hip flexed and abducted. The 
examiner then presses down upon the contralateral anterior superior iliac spine, 
and upon the flexed knee. The adductors of the hip are put under tension and the 
iliac portion of the sacro-iliac joint is forced against the sacral surface. 

Lewin 
With patient supine on a firm surface, the examiner exerts pressure on both anterior 
superior iliac spines, forcing them laterally. This puts a stretching force upon 
the anterior sacro-iliac ligament. 

Mennell 
Tenderness just medial to the postero-superior iliac spine, indicating a lesion of 
the superior sacro-iliac ligaments. 

Yeoman 
With patient prone, the knee is flexed, a firm grasp taken of the ankle and the hip 
pulled into extension. The examiner’s other hand is placed over the contralateral 
sacro-iliac joint to fix the pelvis. This manceuvre stretches the anterior sacro-iliac 
ligament and elicits pain in a lesion of the joint. 


some are non-specific, and their interpretation may be difficult. The corresponding hii 


or the lumbo-sacral articulation may well be mobilized simultaneously; so that unless it 


certain that there is no disease of these structures and unless the patient can accurate 
localize the induced discomfort to the sacro-iliac joints, the tests are negative. The 


manceuvres are designed either to manipulate the obliquely situated joint surfaces i: 
shearing or scissors-like action, or else to separate the anterior or posterior margins 
the joints. 

The actual radiological progression of changes in the sacro-iliac joints in ankylo:s 
spondylitis is now well known. The process is initially patchy and destructive, the j: 
margins become ill-defined usually in the lower or central portions of the iliac surf: 


with biurring of the otherwise sharply defined subchondral bone. Pseudo-widening + 


the joint occurs at this stage owing to marginal decalcification and then marginal erosic 
and scattered patches of decalcification along the linear margins of the iliac surface 1 
give rise to the rosary effect described by Scott (1942). At the same time, varying deg: 
of sclerosis and new bone formation occur with bridging of the joint. This marked p: 
morphism of the radiological signs correlates well with the observed pathological feat 
of the disease; inflammatory, destructive and reparative processes occurring simultaneoi 
within the same joint. When healing is complete, the joint space becomes comple 
bridged and obliterated. At this stage, sclerosis decreases and ultimately the area beco! 
osteoporotic. 

The evolution of the full range of sacro-iliac joint changes may vary from a few ye 
to twenty years. Indeed, sometimes the changes appear to become arrested and thi: 
especially liable to occur in women, in whom restricted and abortive cases of spondy! 
have been described (Thompson, 1954). 

Sacro-iliitis occurs not only in classical ankylosing spondylitis, but in several ot! 
conditions, listed as syndromes of peivo-spondylitis (Table II). 

Pelvo-spondylitic, and especially sacro-iliac, changes occur in psoriatic arthropat! 
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TABLE II.—SyYNDROMES OF PELVO-SPONDYLITIS 
Ankylosing spondylitis Syphilitic 
Reiter’s syndrome Post-recurrent rheumatic fever 
Psoriatic arthropathy Familial with arterial calcification 
Brucellosis Post-juvenile rheumatoid arthritis 
Fluorosis Associated aortic valve disease; iritis; 
Paraplegic and peripheral rheumatoid disease 


The lesions vary from typical gross and diffuse ankylosing spinal changes to localized 
sclerotic lesions in the sacro-iliac joints. Their presence may be clinically overshadowed 
by changes in peripheral joints. In a personal series of 30 patients suffering from psoriatic 
lesions and arthropathy, sacro-iliac lesions were identified in 8, i.e. 26°6%. Wright (1956) 
identified abnormal changes in 37% of his 32 patients with this disease. 

A similar pelvo-spondylitic syndrome may occur in Reiter’s disease. At present the 
radiological features alone do not appear to suffice to differentiate the psoriatic or post- 
urethritic types of pelvo-spondylitis from classical examples of ankylosing spondylitis but 
further study of larger series of patients may reveal some distinctive patterns and points of 
differentiation. 

One other condition characterized by roentgenographic sacro-iliac changes is osteitis 
condensans ilii, first described by Sicard et al. in 1926. The radiological appearances 
consist essentially of osteo-sclerotic lesions principally occurring in the lower margin of 
the iliac portion of the joint. The joint margins remain intact, though the sacrum may 
also be involved. The changes may be unilateral or bilateral. 

The principal points of differentiation between osteitis condensans ilii and ankylosing 
spondylitis are shown in Table III. Radiographic oblique views, postero-anterior views 


TABLE III.—PRINCIPAL POINTS OF DIFFERENTIATION BETWEEN OSTEITIS 
CONDENSANS ILII AND ANKYLOSING SPONDYLITIS 





Osteitis condensans ilii 


Rare in males 

Onset after pregnancy common 

Chief symptom is pain; stiffness not 
marked 

Restriction of spinal movements 
slight or absent 

Lesions may be unilateral 

X-rays show dense sclerotic lesions 
on lower margin of iliac border, 
with less common sacral lesions. 
Joint margins intact 


Other radiological lesions very rare 
and probably not significant 


Systemic symptoms absent 
E.S.R. normal 


Ankylosing spondylitis 
Predominantly in males 
Onset not related to pregnancy 
Stiffness often as marked as pain 


Restriction of spinal movements 
commonly present 

Unilateral lesions very rare 

X-rays show marginal decalcification 
of joint; loss of definition of the 
subcortical bony layer; patchy 
sclerosis and pseudo-widening of 
the joint space 

Coincident radiological evidence 
common in spine and other joints, 
or develops later 

Systemic disturbance common 

E.S.R. raised 
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and tomography have been used in order to demonstrate the joint margins and the extent 
of the lesions. 

Tie nomenclature “osteitis condensans ilii” has little to commend it. There is no 
evic nce of osteitis on histological examination of affected tissue (Baker, 1953), and the 
cha ges are not restricted to the ilium, the sacrum commonly being involved. Sacro- 
iliac osteosclerosis would be a preferable term. 

Te status of the condition as a disease entity is still in question. No theory of etiology 
has »roved to be completely satisfactory. Thus it has been ascribed to urinary infection 
(Sz: bados, 1947), osteo-chondritis (Ude, 1952), post-partum endarteritis of the iliac vessels 
(G espie and Lloyd-Roberts, 1953), ante- and post-partum ligamentous relaxation (Hare 
anc ‘faggart, 1945), atypical ankylosing spondylitis (Baker et a/., 1950) and trauma (Shafar, 
195°: Layani er al., 1951). It may be that several entities are encompassed within the 
fra: -work of this unusual sacro-iliac lesion. 

“ hough the majority of authors consider that osteitis condensans ilii can cause back 
pai and therefore deserves consideration as a clinico-pathological entity, doubts have 
bee: cast by others who feel that it is an osteosclerotic condition of no clinical significance. 
Occ sional lack of correlation of symptoms with the site or dimensions of lesions demon- 
Sstrs d radiographically is not altogether surprising as such discrepancies occur in ankylosing 
spe tylitis and, indeed, it might be expected that the most painful phase would occur 
pri’ to the development of the sclerotic lesions. 

| rther clinical, pathological and serial radiographic studies may shed more light on 
the \atural history, but in this respect it is necessary to observe some caution. Serial 
roc genographic examinations of the female pelvis should not be lightly undertaken in 
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pregnant women or women of child-bearing age (M.R.C. Report, 1956; Stewart ¢ al., 
1956). Even in the male, there are dangers in irradiation of the gonads. Som: re- 
orientation of our attitude may be needed in respect of the treatment of ankylosing spo idy- 
litis by deep X-ray therapy, especially in patients suffering from mild or restricted forn ; of 
the disease who might be equally well treated by methods invoking no risk. 
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Dr. D. R. L. Newton: During the past ten years so much attention has been focused 
upon various manifestations of ankylosing spondylitis that many people now appear to 
believe that symptoms peculiar to spondylitis are, in fact, intrinsic manifestations of sacro- 
iliac disease, and perhaps some of those who deal with rheumatic disorders may not pause 
sufficiently often to examine fundamental issues. 

Shipp ani Haggart (1950) believe that the sacro-iliac joint is an amphi-arthrosis, or, in 
modern terminology, a secondary cartilaginous joint, but the classical work of Sashin 
(1930) has more recently received confirmation by Macdonald and Hunt (1952), and there 
can be little doubt that the joint is of the primary synovial type. It is not difficult to see 
why anatomical interpretations should have differed so widely. The normal life-history 
of the sacro-iliac joint conforms essentially to the same pattern of degenerative changes 
tiat occur in peripheral joints. After the third decade there is usually an irregular loss 
of superficial cartilage, with fibrillation, later leading to erosions of varying size. But the 
fact that the joint is exposed to tremendous compressive force with only very slight move- 
ment probably determines the more unusual result ending in a varying degree of fusion. 
This may occur because the opposing cartilage surfaces are firmly fixed together by debris, 
rather as if glued together, or because extensive areas of degenerated cartilage are rep!.ced 
by a loose vascular connective tissue: in either case X-rays appear normal. True bony 
ankylosis never appears to occur except as the result of acquired disease. 

In man, the sole function of the sacro-iliac joint would seem to be to act as a si.ock 
absorber at a point where the redistribution of weight occurs. Experiments performed 
in different ways by Sashin and by Macdonald and Hunt suggested that the only moven:-nts 
that occurred were a very slight degree of gliding, and minimal rotation about a fulc um 
set approximately at the level of the second sacral segment. It appeared that no signif ant 
degree of subluxation could occur in the adult male except as the result of trauma i: ter- 
fering with the normal joint mechanics. In the absence of the muscle control avai’ ble 
to most other joints, the stability of this joint depends solely upon the arrangement c _ its 
ligaments. Simple clinical tests may therefore give as much indication of an “‘irrita le” 
joint as does the production of pain by the application of tension to the capsule nd 
associated ligaments of an actively diseased peripheral joint. 

The nerve supply of the sacro-iliac joint is derived from the I and II sacral nerves, | »m 
the superior gluteal nerve (L4, 5, and S1), and probably also directly from the lun »0- 
sacral trunk. A study of the arrangement of the sclerotomes and myotomes of the k ver 
extremity will show why deep pain reference from the sacro-iliac joint may vary so . >n- 
siderably in distribution. Pain of typical “‘root type” accurately referred to dermatc ‘es 
and perhaps accompanied by paresthesia does not occur unless the lumbo-sacral ple us 
is secondarily involved by a pathological process arising from within the joint. |! Is 
important to realize that so far as quality and localization are concerned, there is not! 2g 
to distinguish deep pain arising in the sacro-iliac joint from deep pain resulting fro: a 
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lesion Of comparable severity involving other structures receiving their nerve supply from 
the ‘ourth lumbar to second sacral segments. 

Te early diagnosis of sacro-iliac disease may be of more than purely academic importance. 
Sup ort for this principle may be found, for example, in the advances which have taken place 
in the management of tuberculosis and malignant disease. Hart and his colleagues (1949) 
drew attention to the improvement which frequently occurs in patients suffering from 
ankylosing spondylitis when a firm diagnosis is made and the nature of previously obscure 
symptoms explained. Unnecessary deformity may undoubtedly be prevented by common- 
sense Management from an early stage in the disease, and some authorities believe that 
the process may actually be slowed down by early radiotherapy. Sharp and Eason (1954) 
reviewed the place of radiotherapy in the treatment of ankylosing spondylitis, and concluded 
that the probability of improvement was higher in patients whose symptoms were of short 
duration and in those in whom radiological changes were confined to the sacro-iliac joints. 

The nature of many of the disorders which affect the sacro-iliac joints will become 
apparent on routine X-ray films, and most people will agree with the wisdom of making a 
radiological examination in every case complaining of low back pain or “‘sciatica”’. 

Seddon and Strange (1940) in reviewing 176 cases of sacro-iliac tuberculosis found it to 
be a disease of young adults and with an equal sex incidence. The most frequent presenting 
complaints were sciatica, pain in the hip, and in the lumbar region. Buttock and thigh 
pain was rare. The disease was bilateral in only 5 cases, and associated tuberculosis was 
more common in the lumbo-sacral spine and hip than in the dorso-lumbar region, which is 
the most usual site of uncomplicated tuberculous disease of the spine. 

“Sacro-iliac strain” is a not uncommon diagnosis, particularly in post-partum women. 
Many cases so labelled in fact present the history and physical signs of some form of inter- 
vertebral joint strain or derangement, often dating from their return to their normal house- 
hold chores; others are certainly cases of ankylosing spondylitis or osteitis condensans ilii. 

Osteoarthritis of the sacro-iliac joint is a common radiological finding and is frequently 
associated with old trauma in the region of the joint, with contralateral hip disease, and 
with an asymmetrical type of transitional lumbo-sacral vertebra. Sacro-iliac osteoarthritis 
appears to be either symptomless or completely overshadowed by symptoms more directly 
attributable to the predisposing condition. 

An extraordinary lack of awareness of the early manifestations of ankylosing spondylitis 
still seems to prevail outside Departments of Physical Medicine and others dealing mainly 
with rheumatic disorders. During the course of a long-term follow-up study at St. Thomas’s 
Hospital, the author has found that the average length of time taken to reach the diagnosis 
of ankylosing spondylitis is a little more than six years from the onset of first symptoms. 
Many of these cases had been given loose diagnoses, such as sciatica, rheumatism and 
fibrositis, and treated by many methods in various places. In the case of patients first seen 
in the Physical Medicine Department at St. Thomas’s, not having been previously investi- 
gated or treated elsewhere, the average time taken to reach the correct diagnosis was nine 
months from the onset of the first symptoms. This great discrepancy exists in other 
centres, too, and must be accepted as evidence that the average physician and surgeon is 
still unaware that many cases bear no resemblance whatsoever to the classical textbook 
description of the disease. 

Hart and his colleagues (1949) enunciated their four cardinal diagnostic features of 
ankylosing spondylitis, these being spinal stiffness, diminished thoracic expansion, raised 
B.S._R., and radiological sacro-iliac changes. A number of early cases will probably be 
mis ed if these signs, important though they may be, should universally be regarded as 
ear’, and invariably associated, manifestations of the disease. 

e comprehensive review of the varied symptomatology of ankylosing spondylitis given 
by ‘aird (1955) is worthy of careful study. Among the most important features must be 
me’ ioned the alternation of buttock and thigh pain from side to side; the aggravation 
of -mptoms after rest, particularly first thing in the morning, after which stiffness is 
“wo ked off”; the various forms of chest tightness and soreness; and tenderness of bony 
poi 's, particularly the ischial tuberosities. Moreover, in the presence of other good 
evi. nce, a diagnosis of ankylosing spondylitis should not be discarded just because the 
pat nt is a female, or over 35 years of age. 

| kbeck and his associates (1951) drew attention to.the importance of iritis as a 
pre nting symptom in ankylosing spondylitis. It now seems that by the time the eye 
dis’ der appears other evidence of spondylitis is usually manifest to those who know where 
to ok for it, and iritis is in fact the occasion for the diagnosis and seldom the presenting 
syn ‘tom. An unexplained iritis or large joint swelling, particularly if involving the knees, 
sho id always direct attention to the sacro-iliac joints. 

’ \e painful heel is now a well-known feature of spondylitis, and Davis and Blair (1950) 
Sug est that all men between the ages of 18 and 30 presenting with calcaneal periostitis and 
spt s have spondylitic changes in their sacro-iliac joints. 
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Fic. 1.—Normal control (behind and right) and 
spondylitic patient (front and left) bending to touch 
their toes. 





Fic. 3A, B and c.—Clinical sacro-iliac tests. 





Fic. 2.—Spondylitic patient (left) and normal 
control rising from the supine position without the aid 
of their arms. 


Posterior calcaneal bursitis is another frequent accompaniment and was the presenting symp'om 
in a man of 64 years of age seen recently. He had had a duodenal ulcer for twenty year, a 
gastro-enterostomy five years ago followed by a stomal ulcer, and was now regarded as somew hat 
neurotic because of his many aches and pains. He had had calcaneal bursitis for a year, scme 
chest soreness for six months, and recently some morning backache and pain in the right th gh, 
which he said he could “work off” by breakfasttime. Clinical sacro-iliac tests were stror zly 
positive and X-rays (previously reported as normal) showed bilateral spondylitic changes in he 
sacro-iliac joints. He also had symptomless bilateral calcaneal spurs. 


One very common misconception is that a man who can touch his toes cannot be suffer 1g 
from ankylosing spondylitis. It may, in fact, be very difficult to decide when therc is 
limitation of lumbar spinal movement, particularly in the presence of a normal dor. al 
spine and hip-joints (Fig. 1). Cyriax (1954) has pointed out that lateral movements rm 1y 
be the first to appear reduced. Richardson (1955) has observed that the early spondy! ‘ic 
may only show obvious loss of lumbar mobility when he attempts to sit up from the sup 1¢ 
position unaided by his arms (Fig. 2). Both these signs may precede by a long time ¢ 
well-known flattening of the lumbar spine with a dorsal kyphosis which so commonly occ: 's 
in spondylitis. This flattening is due to the absence of the compensatory lumbar lordc 's 
that occurs in other conditions which cause a dorsal kyphosis. 
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With the exception of bony points in ankylosing spondylitis, tenderness is a most 
inconstant and unreliable sign in sacro-iliac disease. 

The clinical sacro-iliac tests described here have proved negative in all cases of sacro- 
iliac ankylosis, or in those where the disease has been present for many years and is 
presumably quiescent. Correct indication of which joint was actively involved was given 
in a high proportion of the cases in my series during the first four to five years that the disease 
was present. False positives have been rare and usually due to errors of interpretation. 
Many of the tests described in the literature involve either putting the lumbar spine into a 
position of strain, or placing a stress on other structures, such as the hip-joint. There is 
considerable disagreement as to the method by which these various tests should be per- 
formed, despite the fact that to be of value they should be simple in their application. No 
attempt appears to have been made to work out a simple method or to correlate the results 
thereby obtained with clinical, radiological and pathological findings. A detailed descrip- 
tion of our tests is therefore given: 

The first two tests are quickly performed while the patient is lying supine (Fig. 3A, B). 
In the first, the examiner applies pressure firmly, in a posterior direction, on both ilia in the 
region of the anterior superior spines; and in the second, laterally on the iliac crests, the 
application of pressure being towards the mid-line of the body. The surface on which 
the patient lies must be firm because otherwise no stress differential will be created between 
the anterior and posterior parts of the pelvis. In bed, for instance, the whole pelvis will 
sink back as one piece, concurrently placing a flexion strain on the lumbar spine. This is 
one common reason for a false negative result, and may be avoided by the use of fracture 
boards, or even the floor. A positive result is indicated by pain referred /aterally into the 
lumbo-sacral or sacro-iliac region, into the buttock, or into the thigh. A patient with 
a low threshold for discomfort may wince, and on enquiry will state that it hurt him at 
the site of pressure; alternatively he may complain of mid-line tenderness where the sacrum 
was in contact with the surface of the couch. These complaints do not, of course, constitute 
a positive finding. In patients with a marked lumbar lordosis it will be necessary to fill 
in the space between the couch and the lumbar spine with a folded blanket or small pillow 
thus eliminating any concomitant lumbar spinal movement. The third test is performed 
with the patient lying prone (Fig. 3c). Pressure is applied to the central part of the sacrum 
by the “heel” of the hand. As in the other two tests, a positive result is indicated by /ateral 
pain reference. 

In all three tests the pressure must be applied evenly and with gradually increasing force, 
though at the final point of the antero-posterior and postero-anterior tests the examiner 
may be using almost his entire body-weight. Any attempt to apply force suddenly, or with 
a jerk is likely to cause unwanted lumbar spinal movement, and may lead to a false positive 
result. In cases in which marked activity is present in the sacro-iliac joint the sudden 
application of great pressure produces severe pain; in these cases quite gentle pressure 
evokes sufficient response for the interpretation of the test. 

It has been found that when all three, or two together of these three tests, are positive 
it is almost always possible sooner or later to demonstrate radiological abnormality of 
the joint. One positive test out of the three should not immediately be dismissed as 
irrelevant, since this has occurred in some patients in whom radiological abnormality has 
later appeared, and in others in whom activity has been somewhat dubious though 
radiological abnormality was undoubted. 


The survey referred to in this paper was aided by a grant from the Endowments Fund of St. 
Thomas’s Hospital. I wish to thank Dr. P. Bauwens and Dr. J. H. Cyriax for their advice; Dr. 
J. W. McLaren for providing radiological and other facilities in his Department; and the 
radiographers for much time-consuming work. I am particularly indebted to Dr. R. G. Grainger, 
who has been entirely responsible for the radiological work involved in the survey. 
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Dr. Ronald G. Grainger (St. Thomas’ Hospital, London): Radiological Aspects of Sacro-'liac 
Arthritis 

The sacro-iliac joint is the most difficult major joint both to demonstrate and to inte: pret 
radiologically. The radiographic technique is so important that I shall begin by 
emphasizing some of the more important technicalities. 

For a satisfactory projection of the whole length of the sacro-iliac joint, the central 
X-ray must always be directed perpendicular to the plane of the sacrum, and the X-ray 
tube must be tilted to a degree dependent on the lumbo-sacral lordosis. 

Fig. 1: These two films were taken of the same patient, supine on the table. 4 is taken 
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Fic. 1.—a, Central X-ray perpendicular to Fic. 2.—Demonstrating the geometric advantage 
table top, demonstrating foreshortening and of the prone over the supine projection. 
under-exposure of the sacro-iliac joints. B, 

Central X-ray perpendicular to sacrum of same 
patient, demonstrating the full length of the 
sacro-iliac joints. 


with the tube at right angles to the table top (the usual lumbar spine or pelvis projection) 
and shows marked foreshortening of the sacro-iliac joint. B is taken with the tube angled 
upwards at 45 degrees and shows the full length of the joint, and consequently a much better 
joint space. We must not assess the sacro-iliac joints on films taken for the lumbar spine or 
for the pelvis if there is an appreciable lumbar lordosis, for, apart from the foreshortening, 
the joints will be considerably under-exposed. Films must be well penetrated as under- 
exposure may either obscure early joint changes or may simulate disease. 

The sacro-iliac joint approximates to a plane joint and the X-ray beam should ideally 
pass in this plane, parallel to the articulating surface and straight through the joint space. 

Fig. 2: This objective is much better achieved by placing the patient in the prone position 
(P.A.), for in this position the diverging X-rays tend to pass through the divergent joint 
spaces instead of across them as happens in the supine position (A.P.), which is the standard 
projection. Because of the increased object-film distance, a fine focus X-ray tube should 
be used (if possible) to secure good bone detail. 

Oblique views.—These are often unsatisfactory, particularly in spondylitis, because ‘he 
obliquity of the joint space varies (from 3 degrees to 37 degrees) from patient to patient, 
from one side to the other in the same patient, and always considerably in the same jo:nt 
according to the level of cross section. 

In fact, it may be an anatomical impossibility to obtain a satisfactory single oblique 
view of the whole joint. Oblique films are of considerable value in sclerotic conditions wh ch 
provide radiographic contrast with the joint space, but their diagnostic value is not p°e- 
dictable and they seldom provide information which cannot be obtained from supine ad 
prone films which are so much more reliably obtained. 

Tomography is a very useful technique for demonstrating the joint space, cavitation of 
bone, sequestrum formation or the extent of bone sclerosis. It is of little value in visualiz: 1g 
fine bone detail or the articular cortex, and is therefore seldom useful in the early diagno. is 
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of spondylitic sacro-iliitis, Tomography is of considerable use in differentiating sclerotic 
spondylitic changes from osteitis condensans and also in the assessment of joint tuberculosis. 
The juvenile joint—The appearance of the sacro-iliac joint depends greatly on the age of 
the patient, for until the age of 17-25 years the subchondral white line of cortical bone 
cannot be visualized. The juvenile joint lies more in the sagittal plane and appears as 
a single, broad, poorly-defined fissure, without a limiting line of articular cortex but with 
a finely-serrated bone margin (Fig. 3). In the mature joint the articular cortical bone is 
well defined and can be seen, on good films, as a thin white line in nearly every joint. The 
varying obliquity of the joint can be recognized in the A.P. and P.A. films, the anterior 
joint border being of course on the outer side. The upper posterior bone margins (A, B) 
are rot in the synovial joint, but are united by the posterior fibrous interosseous sacro-iliac 
ligament. There may sometimes be an accessory synovial joint at this site. 
ARTHRITIS OF THE SACRO-ILIAC 
JOINT 
Destructive arthritis of the 
sacro-iliac joint occurs in a 
variety of conditions but they fall 
naturally into two etiological 
groups: (i) the so-called collagen 
group of diseases, led by spondy- 
litis but also including Reiter’s 
syndrome (in which it is a 
common complication), and 
rheumatoid arthritis (in which it 
is rare), and (ii) arthritis of 
known bacterial origin of which 
tuberculosis is the most import- 
ant, but which also includes 
pyogenic (usually staphylococcal) 
infection, gonorrhoea and brucel- 
losis. 
FiG. 3.—Normal sacro-iliac joints at 9, 11 and 30 years. The similarity of the radio- 
N.B.—a, B, are non-articular bone margins. logical changes in the sacro- 
iliac joints and in non-articular 
peripheral bone (particularly pelvic) in such apparently different conditions as ankylosing 
spondylitis, Reiter’s syndrome and paraplegic states, suggests the possibility of a common 
atiological factor. This may well be a common mode of assault from a pelvic inflammatory 
focus (e.g. prostatitis) with lymphatic spread. I think that this possible etiological factor 
in the pathogenesis of ankylosing spondylitis, has received, at least in this country, an 
inadequate investigation and an approach somewhat lacking in enthusiasm. 
The following is a brief review of the radiological features of the most important member 
of each group—ankylosing spondylitis and tuberculosis. 
Ankylosing Spondylitis 
The radiological changes of all bone and joint lesions in ankylosing spondylitis closely 
reflect what appear to be the two essential pathological processes. 
lable I: First, the destruction of peripheral bone and c rtilage by overacting inflamed 


TABLE I.—JormsT CHANGES IN ANKYLOSING SPONDYLITIS 
(1) Bone and cartilage A.—Loss of cortical white | (2) Bone formation A.—Para-articular sclerosis 





destruction line (mainly iliac) 
B.—Articular erosions B.—Ligamentous ossification 
C.—Para-articular porosis | C.—Diminishing joint space 
and blurring (3) Healing .. A.—Completion of bony 
D.—Widening of joint ankylosis 
space B.—Loss of sclerosis 


C.—Reconstruction of nor- 
mal trabeculation 


parnus (or periosteal tissues) and secondly, the metaplasia into bone of these invading 
connective tissues. This osteoblastic metaplasia extends beyond the previous confines of 
the bone and results in bone ankylosis of joints and in the whiskery fringing of spondylitic 
Os!-opathy—best seen in the ischial tuberosities. Both processes go on simultaneously 
an’ when affecting joints stimulate a reactive sclerosis in the surrounding bone. 

hese are progressive but self-limiting processes and they result in healing with complete 
fix -y of the joint. This loss of movement reduces the osteoblastic stimulus: the sclerosis 
di .ppears and gives way to osteoporosis. The new bone trabecule form in lines of 
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weight-bearing, continuous from sacrum to ilium, but sometimes remnants of the joint space 
and/or cartilage may persist radiologically as well as microscopically. 

By the time most spondylitics present for radiological examination the sacro-iliac joints 
show definite involvement and radiological diagnosis is easy. With increasing clinical 
suspicion of the disease, more and more patients are now presenting with early, and perhaps 
equivocal radiological signs. 

Early Radiological Signs 

The thin line of subchondral articular cortical bone is destroyed in any destructive 
arthritis in any synovial joint, but this sign becomes more valuable in sacro-iliac disease 
because the radiological demonstration of this joint is so limited. 

Fic. 4: This is not a case of spondylitis but is an acute staphylococcal arthritis and shows 





a, 


Fic. 4.—Progressive destruction of articular cortex in staphylococcal arthritis of the sacro-iliac 
joint. ‘A’ shows joint before onset of disease. 


the partial destruction of the articular cortex (B) prior to the complete disorganization of the 
joint (c). One can see flakes of cortex in process of destruction (B). This joint formed a 
staphylococcal abscess which invaded the pelvic cavity, involved both ureters, and caused 
death from uremia. 

Destruction of this white cortical line in spondylitis, usually occurs first on the 
anterior joint border on the iliac side, but the sacral cortex, particularly inferiorly and 
posteriorly may persist for some time. 

Fig. 5: This patient presented with bilateral calcaneal fasciitis and spur formation and 
one year’s history of low back pain. This film was thought by the first observer to be 
within normal limits but there is, in fact, loss of articular cortex leaving a finely serrated 
margin. Some articular cortex remains on the lower posterior part of the left joint. 

Fig. 6: This patient developed his first low back pain in 1953 during a relapse of 
ulcerative colitis. This rather underexposed film, taken four months later, was reported 
by a most competent radiologist and accepted by the clinician, as being normal. There 
is, in fact, destruction of the iliac articular white line and a para-articular band of slight 
sclerosis. The change was bilateral and a diagnosis of ankylosing spondylitis is justified. 
Two years later the changes were quite obvious with a slight increase in joint space, blurred 
joint margins and a considerable increase in density of the sclerosis (which takes the 
identical pattern of the less-marked change, two years previously). 

The finding of similar increase in joint space with blurred joint margins may resemole 
very closely the normal adolescent joint. If this change is bilateral and symmetricai in 
patients between 17 and 25 years, a final diagnosis may have to be deferred until more 
bone destruction or sclerosis has occurred. 

Fig. 7: More localized destruction of bone may take the form of small articular erosions 
which may be arranged in rosary fashion. This patient has a two-years’ history of low 
back pain. The erosions are predominantly unilateral (right-sided) in the lower ilium but 
there is bilateral sclerosis despite a normai joint space. 

Following the destruction of articular cortex, the trabecular bone pattern of the iliu™ 
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Fic. 5. Fia. 6. 
Fics. 5, 6, 7, 8.—Four examples of early spondylitic sacro-iliitis (for individual details see text). 


becomes blurred, sometimes por- 
otic but usually sclerotic, and fine 
bone detail is lost. 

Fig. 8: This man has had 
spondylitis for five years. The 
lower posterior sacral articular 
cortex is intact (right) but there is 
now a diminishing joint space, and 
a blurred woolly trabecular pat- 
tern in the poorly-demarcated iliac 
sclerosis. 

Unilateral Sacro-iliac Involvement 

Although the sacro-iliac changes 
are usually bilateral and sym- 
metrical, spondylitis may first 
be radiologically manifest as a 
unilateral sacro-iliitis. 

Fig. 9: This patient has had low 
Fic. 7 back pain for two years with 
of the hg severe generalized restriction in 


iliac 








rmed a spinal movement and 2 high 
caused B.S.R. Radiologically the left 
sacro-iliac joint is normal with 
mn the a well-defined articular cortex 
ly and throughout, but on the right side 
there is loss of the cortical line, 
m and slight increase in joint space, 
to be poorly defined articular margins 
rrated and a blurred sclerotic bone 
t. pattern. 
se of Fig. 10: This is another case of 
dorted well-proven ankylosing spondy- 
There litis commencing as a unilateral 
slight sacro-iliitis, but there are now 
uit od. ; early sclerotic changes in the 
urred Fic. 8. , right ilium with a blurred and 
s the distorted trabecular pattern. 

‘ese early unilateral radiological changes may be indistinguishable from early tuber- 
mole Culo\is disease, but in the case of spondylitis the other sacro-iliac joint becomes involved 
al in wit! n the next two or three years. This asymmetrical development may persist throughout 
more the course of the disease. Tuberculous sacro-iliitis remains unilateral, progresses more 

rap lly and presents several distinguishing radiological features. 
$105 [ne three earliest signs in the radiological picture are: (i) destruction of the white line of 
low art he cortex (particularly of the anterior iliac border), (ii) blurring of the joint margins 
) but anc a blurred iliac trabecular pattern, and (iii) iliac sclerosis, usually in the caudal part 


of ‘re joint. 
the clinical picture remains suggestive in the absence or uncertainty of these signs, it is 
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Fic. 9. 





Fic. 10. 








Fics. 9, 10.—Two examples of ankylosing spondylitis commencing as unilateral sacro-iliitis. 


important to maintain continuous radiological observation of the joints for as long as two 
to three years. There may well be this long delay before radiologically normal or doubtful 
joints show unequivocal signs of ankylosing spondylitis. 
Tuberculosis of the Sacro-iliac Joint 
A series of radiographs was presented demonstrating the radiological features of 
tuberculous disease of the sacro-iliac joint, emphasizing its natural history and progression, 
and the radiological features which distinguish it from spondylitic sacro-iliac disease. 
The main differentiating features of the three commonest lesions of the sacro-iliac joint 
are sunimarized in Table II. 




















TABLE II 
Osteitis Ankylosing 
condensans spondylitis T.B. S.I. Joint 
Age in yrs. 25-40 20-30 15-30 
Sex Female (95 % Male (85 %) Equal 
Symmetry Usually Bilateral (99 %) Unilateral 
bilateral symmetrical 
Bone destruction No Yes Yes: cavitating 




















Bone Ilium. extensive Ilium. sacrum Ilium. sacrum 
formation defined ligaments 
Joint space Normal Destroyed Destroyed 
May be local 
Sequestra No No 10% 
Abscess + sinus No No 75% May calcify 
Other skeletal No Yes (80%) Yes (40%) 
lesions 
Terminal state No ankylosis Slowly to Bony or 
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fibrous ankylosis 
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[March 6, 1957] 


DISCUSSION ON HYPOPHYSECTOMY FOR CANCER 


Mr. Hedley J. B. Atkins (Department of Surgery, Guy’s Hospital): 


The Value of Hypophysectomy compared with Adrenalectomy for 
Advanced Cancer of the Breast 


In 1945 Huggins (Huggins and Dao, 1953) performed total adrenalectomy on a series of 
patients with advanced cancer of the breast, but as all these patients died, they were not 
reported and I was unaware of this work when in 1947 I performed subtotal adrenalectomy 
on a series of 7 patients with advanced cancer of the breast who previously had had bilateral 
oophorectomy. The impression formed was that if sufficient adrenal tissue was removed 
to have an effect upon the breast cancer, the hazard to life was so great that it was not worth 
while doing, and this method of attack was allowed to lapse until it received fresh impetus 
from the discovery of cortisone which made total adrenalectomy safe. From then on, until 
1953 when Luft and Olivecrona (1953) published details of encouraging results from 
hypophysectomy, adrenalectomy with bilateral oophorectomy became the standard method 
of treatment for all advanced cases of cancer of the breast for whom no further treatment by 
direct surgery, radiotherapy or hormone administration was admissible. The results were 
moderate and were similar to those which have now been reported from many centres all 
over the world. 

Following this period, my colleague Mr. Murray Falconer began to operate upon certain of 
these cases by hypophysectomy; the choice of the operation being made at this time on 
grounds of expediency and depending very largely on which doctor sent the patient up and 
to whom the case was originally sent. It soon became apparent that this method of treatment 
was at least as likely to succeed as adrenalectomy and we decided in concert with Dr. K. S. 
MacLean, the Assistant Director of the Department of Medicine at Guy’s, and my own 
assistant, Mr. J. L. Hayward, to compare the results of these two methods of treatment on a 
scientific basis (Atkins et al., 1957). 

The material which we used came from the Breast Clinic at Guy’s, where we see approxi- 
mately 80 new cases of breast cancer each year. When a suitable patient presented herself 
and a decision had been made that one or other of these operations was appropriate, the 
choice was made by a process of random selection. Paired cards, eventually to the number 
of thirty of each category, were placed in a box and whichever card was withdrawn, that 
operation was performed. In this way, a completely unselected series of 30 cases operated 
upon by adrenalectomy could be compared with 30 cases operated upon by hypophysectomy. 
No ethical problem was involved because we were all completely open-minded about the 
outcome of the investigation and we all would have been willing to have the choice of opera- 
tior determined in this way had the decision involved our own relatives. It is only in the later 
stages of such an investigation, when one method of treatment appears to be drawing ahead 
oft. 2 other, that doubts of this sort begin to obtrude, but once started, it would be completely 
ye ical to desist until the matter had been settled one way or the other beyond reasonable 

Ou >t. 

\\ ¢ were fortunate at the Breast Clinic in that for the last six years we had used a method 
of a sessing the results of treatment on cases of advanced breast cancer devised by Walpole 
and Paterson (1949) and known as the Mean Clinical Value (M.C.V.). M.C.V. assessment 
is p.rticularly applicable to those diseases which, like advanced carcinoma of the breast, 
ha\ many manifestations that show a varying response to treatment. It gives a numerical 
val: to the effect of treatment which enables a clear-cut picture to emerge and one which 
can »e compared statistically with other methods of treatment. The principle is to examine 
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all the manifestations of a case about to be treated and to measure them. These me sure- 
ments may be made upon clinically obtrusive lesions such as lumps in the breas’, the 
glands or the skin, by means of the direct application of calipers and tape measure ‘> the 
part, or in the case of skeletal lesions they are made from the X-ray photographs. A ba:--line 
is thus devised for each lesion and any departure from this base-line as a result of trea: ment 
is assessed subsequently at four-weekly intervals. Subjective symptoms, with the excc ption 
of pain, are not used as factors in determining response to treatment, and pain is usec only 
if the difference in degree of pain experienced is such as admits of no uncertainty. 


Having established a base-line for each feature of the disease, the patient is started on 
treatment. In the cases under discussion this would be either by adrenalectomy with 
oophorectomy or by hypophysectomy. At each subsequent four-weekly visit, the |csions 
are severally assessed. If a lesion has undoubtedly improved it is given a mark of 2: if it 
has undoubtedly worsened: 0, and if it remains the same, or if there is any doubt: 1. The 
marks are then added and divided by the number of lesions to give an average mark for the 
response to treatment of the patient as a whole. The average mark would range between 
0 and 2, and, being an awkward figure to handle, the result is multiplied by the factor 6 so 
that the range is between 0 and 12. It is this figure which is termed the M.C.V. 


Having determined the M.C.V. for a patient at each four-weekly visit during treatment, 
a chart can be drawn of the patient’s progress giving a picture of her response to treatment, 
impossible to achieve by the most careful description. Moreover, this sequence of numbers 
can be compared with the sequence of numbers derived from another patient treated perhaps 
by another method, so that the effect of treatment in the two cases can be readily contrasted. 


In this enquiry, the method was extended so that a whole series of sequences derived from 
30 patients treated by one method was compared with the whole series derived from the 
30 patients treated by the other. In this way, approximately 1,000 integers derived from 
one series could be compared with 1,000 integers derived from the other and there was a 
chance that a statistical difference would emerge. Had we used, for instance, the number 
of months survived as an indication of response to treatment, only one integer would have 
been available for each patient—namely, the number of months survived. Consequently, 
in our series 30 integers would be available for comparison with 30 integers and it would 
be many years before differences could be detected on a statistical scale. Furthermore, the 
period of survival depends as much on the capricious nature of the siting of the secondaries 
as on their response to treatment. Thus a patient with a secondary in the brain that 
responded to treatment and then relapsed, might survive six months; whereas a patient with 
secondaries in the skin which never responded might survive eighteen months. The 
respective figures allotted to these patients on this basis would then give a misleading 
impression of the effect of treatment. It is true that in a very large series these anomalies 
would be ironed out, but it would prolong the investigation to such an extent as to rob it 
of any practical value. 

As it is, our figures derived from the M.C.V. assessment are not conclusive. These figures 
have been analysed for us by Dr. P. Armitage of the Department of Statistics at the London 
School of Hygiene and Tropical Medicine, and although they are suggestive that hypo- 
physectomy is to be preferred to adrenalectomy in the treatment of cases of advanced cancer 
of the breast, they are not statistically significant within the conventional range of 0-05 per 
cent. 

There is, in fact, only a ten to one chance in favour of our results representing a real 
advantage of hypophysectomy over adrenalectomy, and not the twenty to one, or a hundred 
to one chance that we should wish to achieve before claiming that this was the case beyond 
all reasonable doubt. 

Nevertheless, it looks very much as though hypophysectomy is going to be the better 
method of treatment; certainly the chances against it being less good than adrenalect: my 
are very great indeed. It looks as though, if you wish to disturb the rhythm of the endoc ‘ine 
orchestra, it is better to remove the conductor than the first violin. 

Destruction of the hypophysis is certainly as effective as any method of treatment avai! ble 
to us at present for treating these desperate cases and it may well be better than any 071 ‘er. 
Because hypophysectomy is a relatively formidable procedure, two further considerat  >ns 
deserve our notice. 

First, are there ways of destroying the hypophysis other than by direct surgical remo: 11? 
Can we. as Lawrence and Tobias (1956) have indicated, destroy the hypophysis effecti ely 
by proton bombardment? 

Secondly, is there not some pre-treatment test that can be applied to these patients to . ve 
some indication as to whether they are likely to respond? 
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In our laboratories at Guy’s, Allen et al. (1957) have been working on this problem by 
estimations of the 17-ketosteroid secretion in the urine. If they have not solved this problem, 
they have certainly demonstrated a most exciting possibility, namely, that within a very 
short while we shall be able to say—“‘with this patient, destruction of the hypophysis is 
likely to succeed; with that patient it will be unavailing”. 

Whatever may be the possibilities for the future, I would wish to make the most earnest 
plea that they should be investigated on a scientific basis from the start and that good ideas 
should be tested out properly with adequate controls by random selection so that they 
become established or rejected within a reasonable time and do not linger on for decades 
until they expire of inanition. 

The “radical mastectomy versus McWhirter”’ controversy is one that must not be repeated. 
Because there has been no proper control, we are no nearer the solution to this vexatious 
matter than we were when it was first mooted in 1942. 

The place of hypophysectomy in the treatment of advanced cancer of the breast and its 
merits relative to other methods of hypophyseal destruction such as stalk section, the 
implantation of radio-active substances into the sella turcica, and proton bombardment, 
must be investigated in the spirit which would have informed John Hunter. 

Surgeons particularly have been guilty of the gravest laxity of scientific discipline in their 
approach to therapeutics. We now have the tools, methods and techniques for instituting 
a neo-Hunterian era; let us do something about it. 
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Mr. Murray A. Falconer (Guy’s—Maudsley Neurosurgical Unit): 
Hypophysectomy and Cancer 


I propose to discuss the technique of hypophysectomy, to illustrate some of its results 
in advanced cancer of the breast, and to consider briefly its mode of action. Luft and 
Olivecrona in 1953 must be credited with the first concerted attempt to determine the effects 
of the operation in patients with cancer. Since then several surgeons have reported their 
results, notably Bronson Ray in the United States and Radley Smith in this country. There 
is now general agreement that the operation is only of value in advanced carcinoma of the 
breast and in a few cases of carcinoma of the prostate. It seems of no value in other 
tumours such as malignant melanoma, metastatic carcinoma of the gonads, or 
hypernephroma. 

Surgical treatment.—Of the three possible surgical routes to the pituitary gland (trans- 
sphenoidal, sub-temporal, and sub-frontal), only the latter gives adequate exposure. 
details of operative technique vary from clinic to clinic. We perform a right frontal 
craniotomy under general anzthesia, and then approach the chiasmal region by lifting the 
fronial lobe off the anterior cranial fossa, simultaneously sucking cerebrospinal fluid out 
of the chiasmal cisterns. The chiasmal region has always been readily visualized without 
recourse to hypotensive techniques, refrigeration anesthesia, or preliminary lumbar or 
ventricular drainage. All arachnoidal tissue within the concavity of the chiasma is divided, 
exp sing the pituitary stalk and the diaphragma selle. If the chiasma is prefixed, some 
extr.. room can be gained by chiselling off the tuberculum sellz. The pituitary stalk can 
ther. be cut flush with the diaphragma without prior clipping, for it bleeds very little. Next 
the iaphragma is incised and the pituitary is then scooped and sucked out, sometimes in 
one »iece, but generally in fragments. Some bleeding from the cavernous sinus surrounding 
the >ituitary fossa may be encountered at this stage, but it is seldom profuse and generally 
stoy . spontaneously once the gland is removed. We then usually instil Zenker’s fluid on 
ap. ty for 2 to 3 minutes, in order to fix any remaining glandular fragments before inserting 
a « ick-setting acrylic plate to prevent reunion of the pituitary stalk to any glandular 
fra; nents that may have eluded removal and chemical fixation. 

| is our practice to perform this operation under a high cover of cortisone starting with 
50 \g. by mouth about six days before operation and working up to 400 mg. on the day 
of e operation. Following this regime the post-operative management has usually been 
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smooth, and the dose of cortisone is decreased in stages to 25 mg. twice daily by mouth on 
the 8th day, at which it is maintained. Provided the carcinomatous condition permits, the 
patient is allowed out of bed by the Sth to 8th post-operative day. 


Results.—The results of hypophysectomy, in our cases, have been summarized by 
Mr. Hedley Atkins. All the patients had breast carcinoma with widespread metastases 
which had failed treatment by stilboestrol, testosterone, or similar hormones after prior 
treatment by surgery or irradiation. 20 of the 30 patients showed some improvement in 
the early stages, but after the sixth month the majority began to show, at varying periods of 
time, reappearance or progression of their lesions. However, 2 of the 5 patients operated 
on longer than three years ago are still surviving. Both regressed and one is still without 
recrudescence, although the other after an interval of two and a half years has exhibited 
fresh lesions. The results prima facie in the hypophysectomy group seemed a little better 
than after adrenalectomy and several have been able to return to a normal life. 

There were no deaths which could be ascribed to the operation, although three died 
within a month from the progress of their carcinoma. Certain complications, however, 
occurred: 

(1) In one patient the operation was not practicable owing to an abnormal configuration 
of the sellar region. This patient was assessed as a failure for the operation, and was 
subsequently submitted to adrenalectomy. 

(2) Some degree of diabetes insipidus developed in most cases, generally within the first 
post-operative week. Sometimes Pitressin, either as snuff or by injection, was required to 
control it during the early stages, but in all instances it declined spontaneously within a 
few weeks or months. 

(3) Six patients had bitemporal visual field defects of varying degree on perimetry, but 
only one complained of her defective vision. 

(4) All patients had anosmia on the side of operation, a few had bilateral anosmia. 

(5) Most patients in the course of a few weeks became myxcedematous, and were then 
given thyroid 30 mg. twice daily by mouth. 


Mode of action.—In those cases where the operation has failed to halt the disease, or 
where there has been a recurrence after a remission, a possible inference is that the hypophys- 
ectomy has been incomplete. Luft and Olivecrona (1953), and also Pearson ef al. 
(1956) have accepted depression of the radioactive iodine uptake of the thyroid as evidence 
of the completeness of the hypophysectomy. In 19 of our cases we made these studies and 
found values which were consistently depressed to low or very low levels. Yet in 6 of our 
cases which came to post-mortem and then had the pituitary fossa carefully sectioned, 
fragments of anterior pituitary lobe variously estimated at between 1% and 10% of the total 
volume of the gland have been found histologically. One of these patients had benefited 
considerably from the operation and died following an accident some six months later. 
Thus in her case regression of the disease occurred in spite of the fact that her hypophys- 
ectomy was not complete. 

It is possible that, in many of our other surviving patients, the hypophysectomy, although 
extensive, was likewise not complete. It may well be that pituitary stalk section alone can 
produce comparable results, due to interruption of the portal venous circulation from the 
hypothalamus to the anterior lobe of the gland. Further experience is required to settle 
this point. 

REFERENCES 
Lurt, R., and OLIvecRoNA, H. (1953) J. YW a 10, 301. 
PEARSON, O. H., Ray, B. S., Harrotp, C. C., West, C. D., Li, M. C., MACLEAN, J. P., 
Lipsetr, M. B. (1936) J. Amer. med. Ass., 161, 17. 


Mr. A. P. M. Forrest (University Department of Surgery, Western Infirmary, Glasgow) 
Yttrium90 Implantation of the Pituitary 


During 1955 we treated 45 patients with advanced malignant disease by the implantat:on 
of radon seeds into the pituitary fossa, a total dose of 10-20 millicuries (mc.) being inser‘ ed 
by means of a cannula introduced through the nose and sphenoidal sinus (Forrest aid 
Peebles Brown, 1955; Forrest et al., 1956). Our hope of selectively destroying the pituiti ry 
gland was not fulfilled, for the gamma radiations caused damage also to the optic chiasra 
and hypothalamus, producing serious loss of vision in 7 of the 45 patients and a high incide: ce 
of permanent and severe diabetes insipidus. In two patients who were admitted in co: 1a 
nine months after implantation, typical radiation changes of fibrinoid necrosis of '1¢ 
hypothalamic blood vessels were found at post-mortem. 

However, it was also apparent that, despite these grave disadvantages, a good remissi 0 
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of disease could be obtained by this relatively simple method of treatment. No improve- 
ment occurred in 5 patients with malignant melanoma, 3 patients with cancer of the uterus, 
or | with sarcoma of the breast, but 10 of the 36 patients with breast cancer had objective 
improvement in tumour deposits as a result of the hypophyseal irradiation. 5 of these 
10 patients are still alive and in remission—an average time of ninety-six weeks after 
implantation (Table I). 


TABLE I.—PrTUITARY RADON IMPLANT FOR ADVANCED BREAST CANCER 


Jan. 1955—Feb. 1956 .. = - 36 Cases 
Assessed Feb. 28, 1957 

Cancer not improved 

Dead .. le fa = oad 25 Patients 

(Average duration of life since implant—12 weeks) 

Cancer stationary 

Alive... os _ i - 1 Patient 

(Duration since implant—75 weeks) 

Cancer regressed 


Alive .. i oa eee ‘iss 5 Patients 
(Average duration since implant—96 weeks) 
Dead 5 Patients 


(Average duration of life—S0 weeks) 


Although adjacent structures were damaged, complete necrosis of the pituitary was not 
found in any of the cases examined post mortem. Sources of gamma radiation would thus 
seem to be unsatisfactory. However, a radioactive isotope emitting only beta particles 
holds greater promise. The experimental work of Rasmussen and his associates (1953) 
with the isotope of yttrium, yttrium90, and its safe introduction at craniotomy into the 
human pituitary (Yuhl er a/., 1955; Evans, 1957), suggested that it might prove suitable for 
insertion by our technique. Yttrium90 has a short half-life of 64 hours (A.E.R.E. Cat., 
1957), and emits only beta particles of high energy (2-2 MeV) which have a maximum 
tissue range of only 1-1 cm. (Siegel ef al., 1956) although owing to the rapid fall-off of the 
beta radiation the effective range is considerably less. The target substance, yttrium oxide 
(Y,Os) is a powder which can be compressed into rods, which when heated to 1,700° C. fuse 
into a ceramic mass. We use rods of 50 mg. weight (6-3 x 2-3 mm.), which are activated 
in the atomic pile to 5-6 mc. To obtain a good distribution of radiation within the pituitary, 
we have modified our director apparatus to allow the simultaneous insertion of two cannulas, 
one through each nostril. One rod is introduced through each cannula so that they lie 
symmetrically, one on either side of the mid-line. 

[A film was shown to demonstrate the method of preparing the yttrium rods, and the 
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iG. 1.—Visual damage in 4 patients following pituitary yttrium90 implantation. Visual fields and 
cc responding position of yttrium rods are shown for each patient. 
‘ttrium90.—March 1956 to February 1957: Total No. of cases 34. No. with visual defect 4. 
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technique of their implantation: ‘The Treatment of Advanced Breast Cancer. A Technijue 
for the Implantation of Radioactive Yttrium into the Pituitary Fossa.”’] 

Since March 1956, 34 patients with breast cancer have been treated by yttrium 
implantation of the pituitary. All patients have been in an advanced stage of their disease 
with multiple and widespread metastases, and were referred to us for treatment only when 
the radiotherapists considered that other forms of therapy offered no hope of palliation. 
One patient with massive pulmonary metastases died under anesthesia. 4 patients developed 
visual defects (Fig. 1), but these did not progress and caused only slight disability. While 
temporary polyuria may occur during the first few weeks after implantation, only iwo 
patients have had permanent diabetes insipidus (Fig. 2). One of these had a visual defect, 
and in both the rods were placed in the upper part of the fossa. In 4 patients, profuse 
rhinorrhcea commenced 4 to 27 days after implantation. 3 patients were treated by muscle 
graft at craniotomy (Mr. J. Sloan Robertson), while in the fourth rhinorrhoea ceased, 
following an attack of meningitis. A post-mortem finding which might have predisposed 
to rhinorrhcea was a fracture of the sella turcica, doubtless caused by the forcible insertion 
of the trocar in two places. We now use a diamond steel drill to cut a clean hole in the bone. 
A guiding sheath is first introduced until its end strikes the outside wall of the pituitary fossa. 
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Fic. 2.—Urine volumes before and after implantation of the pituitary with yttrium90 in two 
patients with permanent diabetes insipidus. The position of the yttrium90 rods is also shown. 
Treated to February 1957: 34 patients. Severe permanent diabetes insipidus: 2 patients. 


Through this sheath the cutting tool is inserted to bore a hole in the bone which allows the 
seed-introducing cannula, but not the guiding sheath, to enter the pituitary fossa. The 
length of this cannula is such that it will project only three-eighths of an inch beyond the 
guiding sheath, so that accidental over-penetration cannot occur (Fig. 3). 

Post-mortem examination has been carried out on 7 patients at variable times after 
implantation. In 2, the gland was completely destroyed (Fig. 4) and neither of these hid 
a visual defect, while in a third only a few cells remained in one lobe. The estimated extent 
of necrosis in the others was 90-95 % of the gland mass. 

None of 4 patients who had previously failed to respond to adrenalectomy had ai y 
improvement following implantation. In an acromegalic with breast cancer, the larve 
size of the pituitary fossa necessitated an increase of the dose of yttrium to 18 mc. 

Our endocrine survey of these patients includes estimates of pituitary (gonadotrophin 
adrenal and ovarian (total 17-ketosteroids and their fractions', oestrogens and uropepsin ) 
and thyroid (I'*! uptake and serum cholesterol) functions. The effect of withdrawi: 2 
cortisone maintenance therapy on the clinical state and steroid excretion is also determine: . 
It would appear that the patient may benefit initially despite incomplete destruction of t! ° 
gland. That later relapse may be associated with recovery of gland function was suggeste ! 
by the clinical course of 2 patients who initially responded but relapsed nine and eleve 
months after radon implantation. At the time of their relapse there was evidence « 
returned pituitary function and both patients had a further remission when the adrena 
were removed (Fig. 5, one case). 


1Estimated by Dr. Ronald Hobkirk, B.E.C.C. Fellow. 








8 49 Section of Surgery 865 
































Technique 
y yttrium 
ir disease 
nly wren 
alliation, 
leveloned 
1. While 
only iwo he 
al defect, 
: proj use 
y muscle 3 . 
“dine ns “ Fic. 3.--Method of cutting hole in the sella turcica to prevent Fic. 4.—Transverse section of pituitary 
asp _ fracturing of bone. (1) Guiding sheath inserted. (2) Drill pene- thirty-four days after implantation of 
ee ating sella turcica. (3) Cannula introduced through guiding 11-3 mc. yttrium90intworods. Destruc- 
he bone, sheath and drill hole. tion is complete. 
ry fossa. 
BLIZZ 
20 - 20 
mg pe Io Lio 
24 hours 
° ome... Bis 
6 rb 
‘ 4 - 4 
3 2 - 2 
2 Oo |r a > © 
ae 4 
a 2 2 
= __# 
2 2 
in two ° — “ Lo 
shown. -24 -18 +13 +19 
DAYS ADRENALECTOMY 
ws the fic. 5.—Urinary excretions of cestrogens and 17-ketosteroids in a female with breast cancer 
The before and after removal of the second adrenal gland, the ovaries and one adrenal having been 
nd wren previously removed. Pituitary radon implantation had been carried out nine months previously 
= with initial response followed by relapse. Further regression followed adrenalectomy. 
$ after 
se had Jur aim is to develop a simple method of destroying the pituitary safely and completely. 
extent Until this is achieved, pituitary implantation should not be regarded as a satisfactory 
alernative either for adrenalectomy or for surgical hypophysectomy, except in the 
d ary d: vilitated patient. 
larve 
hins . REFERENCES 
psin ) \tomic Energy Research Establishment Catalogue No. 4 (1957) Isotope Division, Harwell, 
aWIl 2 Berks., England. 
ine VANS, J. P. (1957) In: Hypophysectomy. Ed. O. H. Pearson. Springfield, Ill.; p. 123. 
of th > orREST, A. P. M., and PEEBLES Brown, D. A. (1955) Lancet, i, 1054. 
este | —, ——, Morris, S., and ILLiIncwortn, C. F. W. (1956) Lancet, i, 399. 
leve RASMUSSEN, T., HARPER, P. V., and KENNEDY, T. (1953) Amer. Coll. Surg., surg. Forum, 4, 681. 
wll IEGEL, E. P., HART, H. E., BroTuers, M., Spencer, H., and Lasz_o, D. (1956) J. Amer. med. Ass., 
— 161, 499. 
‘UHL, E. T., HARPER, P. V., RASMUSSEN, T. B., and BERGENSTAL, D. M. (1955) Amer. Coll. Surg., 
surg. Forum., 6, 489. 











866 Proceedings of the Royal Society of Medicine 50 


Mr. E. J. Radley-Smith (Royal Free Hospital): 

The indications for hypophysectomy are: widespread cancer of the breast, cancer ©! the 
prostate and possibly malignant melanoma after it has been disseminated. The indication 
of carcinoma of the breast is well-agreed. Although some centres do not report yood 
results in carcinoma of the prostate, I have found that it does respond in some cases 
excellently. The world literature on hypophysectomy for malignant melanoma is very 
scanty and unfavourable but in view of the difference between my own findings and those 
of others on carcinoma of the prostate, it is perhaps justifiable to gain further experience 
by applying this operation to malignant melanoma. 

The methods of destruction of the pituitary gland are numerous and I personally combine 
as complete a surgical removal as is possible with the subsequent insertion of unscreened 
radio-active gold. 

I agree with Mr. Murray Falconer that the pituitary can be removed surgically by retracting 
the frontal lobe and sucking out the basal cisterns, and I have not found it necessary to 
institute drainage of the ventricles or the lumbar sac. While I agree with him that retraction 
of the frontal lobe does give good access—and I did this in at least the first 50 cases—I am 
now considering that it should be replaced by partial resection of the right frontal pole. 
Retraction of the frontal lobe, particularly when some of the superior cerebral veins have 
to be coagulated, may lead to hemorrhage into the substance of the frontal lobe especially 
if some unsuspected metastases are present in the lobe. This is a point in favour of resection 
of the frontal pole and part of the frontal lobe. Anosmia is distressingly frequent although 
the operation is on one side only and retracting and stretching of the olfactory apparatus 
must bea factor. I have tried section of the pituitary stalk only in one case, and a favourable 
response was obtained. When relapse occurred some months later, the pituitary gland was 
surgically removed. No new connection between stalk and gland had been established: 
histology showed that there was much surviving tissue in the gland which had been cut off 
from the stalk for several months. 

Whereas in the Guy’s-Maudsley Unit an attempt has been made to compare the benefits 
of hypophysectomy with those of adrenalectomy, at the Royal Free Hospital we have 
approached this matter from a totally different angle. While we have endeavoured to confer 
benefit on the patients by this operation, we have also used it as a method of learning more 
about the physiology of the pituitary gland and the biochemical control of patients 
after its removal. I am glad to acknowledge the extremely generous help from the British 
Empire Cancer Campaign which has enabled us to employ full-time research workers in 
this subject. 

Patients after hypophysectomy are, I think, a good deal more easily managed and in 
less danger than after adrenalectomy. Indeed, one of my patients after hypophysectomy 
withstood a laminectomy without any more effect than would have been produced in a 
normal person. Another returned to hospital many months later for the removal of an 
acute appendix and at that operation one was able to observe the regression of the enlarged 
liver and its secondaries which had caused jaundice at the time of the removal of the 
pituitary. I agree with Mr. Falconer that the extreme diuresis following operation generally 
subsides. 

With regard to results, in the early work on this subject cases, however unfavourable, were 
subjected to operation and this accounts for some of the early deaths after operation. 
Of those patients who survived operation for more than three months, 84% showed 
subjective improvement and 56% objective improvement. Although in some series subjective 
improvement is not even considered, I feel that it should not be ignored. In many, the 
pain from bone secondaries was abolished immediately after operation, although they later 
succumbed without X-ray evidence of recalcification of the secondary deposits. This 
relief from severe pain is worthy of comment. 

Among the 56% who have improved objectively there has been the disappearance of 
jaundice, the return of a very large liver to normal and the disappearance of skin secondaries 
both near and distant from the primary growth. Malignant effusions in the peritone:!, 
pleural and pericardial cavities are not always abolished at once, if at all, but the interve's 
between aspirations which may have been as short as ten days before operation may be «:s 
long as three months afterwards. In a few cases serial biopsies have shown histologic ‘| 
evidence of regression. 

It is clear that we still know next to nothing about the results of this operation, but tl: 
results in the first 60 have been more than sufficiently encouraging to suggest that the wor « 
should continue. We are still hoping that the investigations will one day enable us to te ! 
which cases will respond well to the operation and which will not. At the moment w°> 
merely have some indications of those who are going to respond well but we are disincline 
to reject any case with the exception of the moribund. The use of hypothermia has mac 
the operation much easier and has given the patients a much calmer convalescence. 
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Mr. W. P. Greening (Royal Marsden Hospital): 

The purpose of this paper is to discuss the effect of beta radiation, using yttrium90, on 
the human hypophysis; and to show whether the transphenoidal insertion of yttrium90 
rods, in an attempt to destroy the pituitary gland, is either a justifiable or worthwhile 
procedure. 

We think that interstitial irradiation of the pituitary has a definite place in the treatment 
of selected cases. It is not a substitute for ablative surgery but an alternative procedure 
for those patients where a high operative mortality is expected, if they are subjected to a 
major operation. 

Complete destruction of the gland is desirable but not essential, and worthwhile 
remissions may be obtained, with relief of symptoms, when a large part is destroyed. 

Since metastatic cancer of the breast inevitably terminates in death, it would be as well 
to review the different methods of treatment at present available. 

Galton, in 1950, published a report dealing with 70 cases of breast cancer treated by 
androgens. All his patients were in an advanced stage of the disease and were completely 
unselected. 

He reported a failure rate of 50%, a success rate, described as successful or moderately 
successful, giving a combined total of over 40%. He said that of the 30 patients deriving 
benefit from the treatment, 21 obtained a remission lasting six months or more, 10 over 
one year and 3 over eighteen months. His maximum success rate was between the ages 
of 45 and 50, but a similar, though smaller, peak occurred between the ages of 35 and 40. 

Improvement following cestrogen therapy in the post-menopausal patients is of a similar 
order. 

Cade, in 1954, in an assessment of the results of adrenalectomy in a series of 36 patients, 
gave a complete absence of response in 29%, a very successful rate of 23% and a less 
successful, though still improved, rate of 31%. He gives an extended survival of up to twenty 
months, and remarks that successful results were achieved in about 52% of the patients. 

The results of hypophysectomy as reported by Luft (Olivecrona and Luft, 1957), Pearson 
et al. (1956) and Kennedy (1956) show a slight increase in the success rate and a mortality 
corresponding favourably with that of adrenalectomy. However, in Luft’s series hypophys- 
ectomy was achieved in only a few cases, and there has been a considerable improvement in 
his recent results, due to complete removal of the gland. The series reported by Kennedy was 
carefully selected, and this may account for the high rate of remission. 

This remarkable uniformity of results obtained by varying methods of treatment, indicates 
that hormone responsiveness in breast cancer is limited to half of the patients. 

Only 5 women out of 10 will benefit from any method which alters the endocrine balance. 

These facts make it necessary to balance the magnitude of the treatment against the result 
that may reasonably be expected. 

A mortality of 6% in both adrenalectomy and hypophysectomy, and a morbidity rate 
in the latter operation of similar proportions is inevitable. In both operations adrenal 
rests and ectopic hypophyseal tissue may be present in a significant number of cases. Any 
minor procedure, therefore, tolerated with ease by the patient and accompanied by a low 
mortality and morbidity, must be worth considering. 

it seemed that a small group of patients with metastatic breast cancer who, because of 
their poor general condition were considered unsuitable for ablative surgery, might benefit 
from interstitial irradiation of the pituitary, and we were, in the first place, trying to devise 
a method of either completely or almost completely destroying the gland, without the 
hazards or inconvenience of a major operation. 

0 patients, unsuitable or unfit for adrenalectomy, and possibly therefore for surgical 
hy pophysectomy, were treated by interstitial irradiation of the pituitary using unscreened 
ra‘io-active gold. As this form of treatment was regarded only as temporary palliation, 
evry effort was made to avoid complications caused by damage to the neighbouring 
sti ictures, and to select carefully the patients who might be hormone responsive. 

he activity of the gold seeds used in these cases was increased from a low value at first 
uy to 20 mc. towards the end of the series. The destruction of the gland was inadequate 
the complications were few. They were damage to the parasellar nerves in 3 cases, two 
V! nerve and one III nerve palsy. There was one case of cerebrospinal rhinorrhea. 

he success rate and duration of the remission so produced was not considered good 
en ugh to justify continuing on these lines. For the last 30 cases we have used yttrium90, 
be ause it is a pure beta emitter and has a short half-life of 64 hr. The yttrium90 
ro s used are made of sintered yttrium oxide, and are 1:3 mm. diameter, and 4-0 mm. 
lo zg. Each source has an activity of approximately 3 mc. at the time of implantation. 
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Investigations by a combination of film and ionization chamber techniques show that a'ong 
the perpendicular axis, the half-value layer of tissue is 0-7 mm. It has also been shown 
that with an activity of 3 mc. the total dose is approximately 70,000 rad at 3 mm. from the 
rod; the necrotic boundary has been found to lie at this distance in a number of post-mo: iem 
sections of the hypophysis, and is a spherical volume of complete necrosis surroundec by 
normal tissue. The boundary transition between normal and necrotic tissue is extremely 
narrow. 

In this series a success rate of 40% has been obtained, a figure not dissimilar to those 
produced by endocrine therapy and ablative surgery, although it is already apparent that 
the length of the remission is probably shorter. 

The immediate operative mortality has been 3%, but few of these cases would have been 
even remotely considered fit for adrenalectomy. 

One patient developed cerebrospinal rhinorrhcea and one died of meningitis eight weeks 
after operation. There was no apparent cause for this at post-mortem, the floor of the 
sella was intact and the pituitary almost completely destroyed. There are two unilateral 
III nerve palsies in this series, and one unilateral optic atrophy. The urinary gonadotrophin 
in the cases treated by yttrium90 is estimated before, and at monthly intervals after, the 
operation, using the method developed in the Clinical Endocrinology Research Unit in 
the University of Edinburgh, and we are indebted to Dr. L. A. Loraine and Professor 
Boyland for help and advice with these estimations. 

The biological assay is based on the method of Klinefelter, Albright and Griswold, 1943, 
depending on the enlargement of the uterus of intact immature mice, 20-22 days old 
weighing 8-10 grams. 

We find that 80% of cases show that gonadotrophin is completely eliminated from the 
urine post-operatively, in amounts detectable by this bio-assay. 

In considering the technique of implanting the yttrium, the following criteria must be 
satisfied : 


(1) There must be accurate insertion into the hypophysis. 


(2) The dose must be sufficient to cause necrosis of the gland but not to affect tle 
surrounding structures. 

(3) It should be capable of being done quickly and easily without damage to the floor of the 
sella turcica. 

(4) Unless these conditions are completely satisfied the operation should not be undertaken. 

We use an image intensifier working in two planes. In the lateral view there is no difficulty 
but we find that a modified Townes’ view in the antero-posterior projection is of great value 
in locating the sella. 

Following the operation, in most cases little discomfort is experienced, but in some, aspirin 
or codeine is necessary to rclieve headaches for the first few post-operative days. 

The patient is kept on antibiotic cover both before and after the procedure. 

Cortisone is withheld until there are signs of adrenal insufficiency. They appear at 
about the seventh day and are loss of appetite, nausea and vomiting. They cease as soon 
as cortisone is administered. 

Transient diabetes insipidus occurs in most cases between the second and third weeks. 

We think that damage to the chiasma or surrounding structures can be completely 
eliminated by accurate placing of the rods under fluoroscopic control. 
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Section of Urology 


President—CuUTHBERT E. Dukes, O.B.E., M.D., M.Sc., F.R.C.S. 


[February 28, 1957} 


DISCUSSION ON MODERN TRENDS IN THE TREATMENT OF 
GENITO-URINARY TUBERCULOSIS 


Mr. Walter M. Borthwick: 
Chemotherapy in Urinary Tuberculosis 


INTRODUCTION 

In 1948 a controlled trial was started in Robroyston Hospital into the value of three 
months’ streptomycin in urinary tuberculosis. The preliminary results were given by 
Jacobs and myself (1950). Later, Wimsett (1952) added to these results by considering 
the value of three months’ streptomycin and PAS. In these two communications 137 
patients were considered. Briefly, the conclusions reached were that streptomycin had 
little or no effect on an established destructive renal lesion; in a few patients there was 
a possibility that the focus may become shut off although reactivation was always a 
possibility. Streptomycin therapy could not therefore be recommended to supplant surgery 
but these drugs, streptomycin alone or streptomycin with PAS, had a definite beneficial 
effect on secondary cystitis although streptomycin appeared to accelerate or even produce 
vesical contracture in some cases. 

Later isoniazid became available and initially we, like many others, made the mistake 
of using it alone in a number of cases. Results which at first appeared promising were 
not maintained, and bacterial resistance developed in a high percentage of cases and in 
some of these the renal lesion became very vascular and the local progress of the disease 
alarming. With the realization that none of these drugs should be used singly came a 
definite planned programme, sponsored by the Research Committee of the Tuberculosis 
Society of Scotland, into the effects of the various combinations of streptomycin and PAS, 
streptomycin and isoniazid, and PAS and isoniazid in urinary tuberculosis. Eighteen months 
ago a fourth group was added using all three drugs. 

Initially streptomycin was given for three months but we soon learned that treatment 
for that length of time was insufficient; we now carry it on for at least nine months and 
often eighteen to twenty-four months depending on the state of the disease. 


TABLE I 
Group 1: Unilateral renal tuberculosis; minor lesion without cystitis. 

Group 2: Unilateral renal tuberculosis; major lesion necessitating nephrectomy; cystitis. 
Group 3: Bilateral renal tuberculosis; nephrectomy for the more advanced lesion. 
Group 4: Tuberculosis occurring in the remaining kidney subsequent 

to nephrectomy for unilateral disease. 
Group 5: (a) Major bilateral tuberculous lesions; (6) Minor bilateral tuberculous lesions. 


The grouping of the patients (Table I) followed the lines adopted by Jacobs and myself in 
1950, but comparable tables of results cannot be produced where more than one combination 
wes used in succession. Further, we have no experience on the suggested alternating 
rezime of Ross and his colleagues (1951). It is, however, to be welcomed that different 
centres use different regimes so that soon we may be able to decide on the best method 
of attack. 


TABLE IJ.—CHEMOTHERAPY USED IN 218 PATIENTS WITH URINARY TUBERCULOSIS 
Chemotherapy Group1 Group2 Group3 Group4 GroupS Total 





S+P 17 45 8 6 10 86 
S+H 7 23 2 5 7 a4 
P+H 9 40 10 3 8 70 
S+P+H 5 10 3 0 0 18 
Total 38 118 23 14 25 218 


S=Streptomycin. P=PAS. H=Isoniazid. 
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The results to be given concern 218 patients who had one of the four basic forms of 
treatment (Table II). 86 patients received streptomycin and PAS; 44 received streptomycin 
and isoniazid; 70 received PAS and isoniazid, and 18 the three drugs. 

Patients were allocated by random selection by an independent non-medical person, 
Each patient after complete urological examination and definite proof of the existence 
of urinary tuberculosis, was placed in one of the categories. The dosage used was | gram 
of streptomycin, 10 grams of PAS and 200 mg. isoniazid daily, including Sundays. 

Group 1.—In Group 1 there were 38 patients, 17 of whom received streptomycin and 
PAS, 7 streptomycin and isoniazid, 9 PAS and isoniazid and 5 streptomycin, PAS and 
isoniazid. 

The lesion in the affected kidney was demonstrable by pyelography in every case and in 
12 instances it consisted of a localized cavity from 2 to 5 mm. in diameter. After chemo- 
therapy there was conversion of urine in 33 of the 38 patients. 7 of the 33 patients in 
whom there was urinary conversion were in the group with definite cavitation and in every 
case the lesion was unchanged to any marked degree. Partial nephrectomy was carried 
out in 2 of these 7 and the remaining 5 have been under observation up to four years without 
showing a relapse. Histological examination of the resected specimens after partial 
nephrectomy did not show any active tuberculosis. 

5 patients in the definite cavity group did not show conversion and nephrectomy was 
carried out. All 5 had cavities approaching 5 mm. and histological examination showed 
active disease without any bacterial resistance in 4 but in 1 the organisms were resistant to 
streptomycin. In none did the disease spread to the bladder or contralateral kidney. 

In the isolated renal lesion without cystitis it seems reasonable to give a combination of 
drugs. We would advise the cessation of therapy for seven to ten days after three months, 
for check-up examination. Even without conversion at this stage chemotherapy should 
be carried on for a further three months before re-examination. Resistance tests are 
necessary but non-conversion at six months with drug-sensitive organisms, usually, in our 
experience, necessitates surgical intervention which may be limited in its extent. The 
majority will, however, convert to a negative urine but it is unlikely that definite pyelo- 
graphic abnormalities will show much alteration. In these the treatment should be carried 
on for at least eighteen months. Under adequate chemotherapy protection of the bladder 
and the contralateral kidney seems adequate. 

There was nothing to choose between the various combinations in the results. 

Group 2.—In this Group there were 118 patients forming the largest group and the type 
most frequently seen in practice. 45 were treated with streptomycin and PAS; 23 strepto- 
mycin and isoniazid; 40 PAS and isoniazid, and 10 all three drugs. All suffered from cystitis. 
At the end of treatment there was conversion in all and in none was there spread to the 
contralateral kidney. 

In every case at the first examination it was considered that nephrectomy would be 
necessary and in the days before streptomycin this would have been carried out. The 
same routine was adopted. After three months re-examination was performed and the 
case reviewed. Nephrectomy was considered necessary in patients with positive urines 
where there were: (1) ulcero-cavernous lesions in all calyces; (2) a pyonephrotic kidney; 
and (3) an apparently non-excreting kidney. 

In 7 patients, however, partial nephrectomy was substituted for total removal of the 
organ, and in 10 no operation was considered necessary. In these 10 there was conversion 
of the urine and the pyelographic appearances had shown marked alteration. In the 
initial examination it was thought that the disease affected all areas of the kidney, producing 
marked hydrocalicosis and marked hydronephrosis. This was probably due to kinking 
and cedema and it shows the value of an initial period of three months’ chemotherapy before 
a definitive decision is made. 

With regard to the renal lesion there was no difference between the four combinations 
but the effect on cystitis will be considered later. 

in the 10 where no operation. was necessary and in the partial nephrectomy case 
chemotherapy was continued for at least eighteen months. In the others the duration « f 
treatment was nine to twelve months depending on bladder response. 

Group 3.—There were 23 patients in this Group: 8 received streptomycin and PA‘ 
2 streptomycin and isoniazid; 10 PAS and isoniazid and 3 streptomycin, PAS and isoniazi: 
On initial examination all had a marked lesion on one side necessitating nephrectomy ar 
a smaller lesion on the other. After three months’ chemotherapy 22 of the 23 ha 
nephrectomy. In one instance marked pyelographic changes had again occurred and n 
operation has so far been necessary for the observation period of almost two years. 

The size of the lesion in the remaining kidney was small in 16 and moderate in 7 instance 
In 5 deviation of the urine was necessary and follow-up has been difficult. In the remainin 
18 patients there was conversion in all but 2 where partial nephrectomy was necessar} 
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There were 5 patients who have been followed up for one to four years in whom there is 
a definite pyelographic abnormality although with urinary conversion. 

Group 4.—This group consisted of 14 patients, 6 of whom received streptomycin and 
PAS; 5 streptomycin and isoniazid and 3 PAS and isoniazid. 

The kidney lesions were small in 6 and definite in 8 patients. In 2 of the latter group there 
was complete occlusion of the lesion (1 with streptomycin and PAS and 1 with streptomycin 
and isoniazid) and these lesions have remained shut off for almost three years. In 7 other 
patients the kidney lesion at the end of treatment was unchanged but the urine free of 
tubercle bacilli in all but one. In this last patient a partial nephrectomy produced 
conversion. 

Group 5.—25 patients were placed in this Group, 10 of whom received streptomycin 
and PAS; 7 streptomycin and isoniazid and 8 PAS and isoniazid. After treatment there 
were 13 patients with advanced kidney lesions unchanged from the first examination. The 
urine was positive in 7. In 6 others a moderate lesion on one side improved so that 
nephrectomy of the contralateral kidney was carried out with good result. An additional 
patient had a moderate lesion which improved and became suitable for partial nephrectomy 
and in one other instance a nephrectomy on one side and partial nephrectomy on the other 
were successful. 

From these findings in renal disease it would appear that all four combinations are 
effective when used for a period of at least nine months. It seems unlikely that an 
established destructive lesion of the kidney will disappear but in certain cases a lesion may 
become shut off and the best drug to achieve this would appear to be streptomycin. 


TABLE II].—EFFECT OF CHEMOTHERAPY ON CYSTITIS IN 161 PATIENTS 


Slight cystitis Moderate cystitis Severe cystitis 
to to to 
Group No. normal mucosa normal mucosa normal mucosa 


SP SH PH SPH SP SH PH SPH SP SH PH SPH 
2 110 18 7 16 5 13 7 16 a 8 7 8 1 
(6) G3) @) 
17 3 1 5 0 2 0 4 1 0 0 0 a 
2 1 0 3 1 2 0 1 1 0 0 
0 1 2 2 0 I 1 4 0 

(1) 


Total 161 29 12 24 5 19 10 24 5 10 > & 2 
S=Streptomycin. H=TIsoniazid. P=PAS 
Figures in parenthesis represent diminished bladder capacity. 
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TABLE 1V.—EFFECT OF CHEMOTHERAPY ON CYSTITIS 
IN 19 PATIENTS 


Severe cystitis to severe bladder 





Group No. contracture 
SP SH PH SPH 
2 8 6 2 0 0 
3 6 3 1 1 1 
4 1 0 1 0 0 
5 4 2 2 0 0 
Total 19 11 6 1 1 


S=Streptomycin. P=PAS. H=Isoniazid. 


TABLE V.—EFFECT OF CHEMOTHERAPY ON 52 PATIENTS WITH SEVERE CYSTITIS 


Normal mucosa Normal mucosa 
and capacity withdiminished Severe bladder 


Chemotherapy No. after treatment capacity contracture 
SP 21 4 6 11 
SH 15 6 3 6 
PH 13 9 3 1 
SPH 3 1 1 1 


Streptomycin: 39 patients: Diminished capacity: 10 patients. 
Severe contracture: 18 patients. 
Isoniazid: 13 patients: Diminished capacity: 3 patients. 
Severe contracture: 1 patient. 

S=Streptomycin. P=PAS. H=Isoniazid. 





872 Proceedings of the Royal Society of Medicine 20 


Effect of chemotherapy on cystitis (Tables 111 and IV).—There is no doubt regarding the 
efficacy of chemotherapy on secondary cystitis. All combinations gave good results. 

In a patient with slight or moderate cystitis one can expect return to normal with adequate 
treatment. Even with severe cystitis return to normal is possible but diminished bladder 
capacity or severe bladder contracture are more likely. 

Table V : In 52 patients who had severe cystitis 20 returned to normal; 13 had diminisiied 
capacity of the bladder and 19 had severe bladder contracture. 39 received a combination 
containing streptomycin and 10 of these had a diminished bladder capacity and 18 severe 
bladder contracture; 13 had a combination which did not include streptomycin, 3 of these 
had diminished bladder capacity and 1 severe bladder contracture. There seems little 
doubt that contracture is more likely with streptomycin. 

The choice of combination in the treatment of urinary tuberculosis should depend mainly 
on two things: (1) A knowledge of what each combination will do for tuberculous lesions 
in general; and (2) Appraisement of the type of lesion in a particular case. This may 
require reviewing after treatment for three to six months. 

Dick (1953 and 1954) has examined all our resected specimens and reported on them 
without knowing what treatment the patient received; his opinions were later compared 
with the clinical data. 

Streptomycin and PAS.—Dick found that streptomycin and PAS caused rapid cessation 
of activity in spreading lesions which then fibrosed. In small lesions, slight caseation in the 
centre may be absorbed but more often caseation occurs in larger areas and here the 
fibrosis of streptomycin therapy traverses this area and aids the development of hyalinized 
areas. In active cavity walls, fibrosis occurs and frequently the result of six to nine months’ 
chemotherapy is a smooth-walled dense fibrous cavity, a result which according to Dick 
was relatively infrequent before chemotherapy. One serious drawback is that by the 
time renal tuberculosis is diagnosed the lesions may have been present for a considerable 
time and are not active. Streptomycin and PAS appear to have little effect on this type 
of lesion. 

PAS and Isoniazid.—Adequate dosage of PAS and isoniazid appears to produce almost 
immediate cessation of activity in spreading lesions. The active lesion is now converted 
into a resolving one with increased vascularity and small hemorrhages, removal of dead 
tissue and caseation and an active regeneration in the neighbourhood. Small tubercles 
may disappear leaving only a focus of very loose fibrous tissue and a recent lesion in a calyx 
or small cavity wall can be completely repaired, leaving only a slightly dilated calyx. Inactive 
lesions are not affected. 

Streptomycin and Isoniazid.—Early on the isoniazid effect is predominant. After three 
months, resolution of active lesions has occurred and it is not possible to distinguish 
between the effect produced by streptomycin on the one hand and isoniazid on the other. 


The choice of drugs to be used in urinary tuberculosis can thus be summarized: 

(1) If the organism is known to be resistant, or becomes resistant to any of the drugs, the other 
two will be used. 

(2) If there is moderate to severe cystitis, with or without ureteritis, avoid the use of a combination 
containing streptomycin thus, as far as possible, preventing contracture. 

(3) If it is desired to close off a cavity with a narrow neck, use a combination with streptomycin. 

(4) It is not advisable to give daily streptomycin for nine to eighteeen months in view of toxic 
manifestations, of which we have seen many, particularly in the older age groups. 

(5) In the presence of secondary infection it should be remembered that PAS and isoniazid are 
not effective against pathogens, so that streptomycin or some other antibiotic should be used. 

(6) In hospital it is very much easier to give streptomycin than at home and when the patient 
leaves hospital a combination of PAS and isoniazid is more suitable particularly for work an‘ 
normal life. 

(7) When PAS and isoniazid are being given, it is advisable to give them in a combined form > 
that the patient in fact takes both. 

(8) Dosage: PAS 10 grams; isoniazid 200 mg.; streptomycin | gram daily. This last is bett 
than prescribing streptomycin three times a week. 

Manga duration of chemotherapy should be at least nine months and often as long as twenty-fot 
months. 

(10) Drugs should be stopped for seven to ten days prior to an examination. 

(11) Specimens for culture should be despatched to the laboratory for examination as soon a 
possible after collection. 


Finally, a persistent positive urine may be due to drug-resistant organisms or the presenc 
of small areas of calcification nestling in the apex of a cavity imprisoning colonies © 
organisms. A pyelographic abnormality does not necessarily indicate active disease wher 
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the urine is free of acid- and alcohol-fast bacilli. Some “cavitated lesions’’ have been 
observed up to five years after cessation of treatment without any reactivation. 
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Dr. William G. Wimsett: 
Cases Illustrating Effects of Chemotherapy in Urinary Tuberculosis 

The following cases treated at Robroyston Hospital, Glasgow, have been selected to 
illustrate certain aspects of the treatment of urinary tuberculosis. 
Case I.—M. A., female, aged 24. 

Streptomycin was given, it being the only drug in use in 1950. Prior to treatment the bladder 
urine contained tubercle bacilli; capacity 14 oz.;a small tuberculous ulcer was present between the 
ureteric orifices. After three weeks of streptomycin 1 gram daily a routine investigation by an 
E.N.T. surgeon revealed slight vestibular damage. The significance of this finding not being fully 
appreciated the drug was continued for a further nine weeks being then withdrawn following a 
complaint of impaired hearing. A further examination revealed cochlear nerve damage. Study 
of the frequency chart showed an increase of frequency starting three weeks after the commencement 
of streptomycin and gradually worsening. 

Conversion of the urine in this case had been obtained at the expense of the vestibular, cochlear 
and bladder function. 

The pyelo-ureterogram obtained as a result of regurgitation of the radiopaque fluid from the 
bladder showed moderate dilatation due to back pressure, the kidney being unaffected. Ureterocolic 
anastomosis was subsequently performed by the Nesbit technique then in vogue. 

Now in her seventh post-operative year she remains well and in employment. 


Case II.—R. S., male, aged 23. 

Following a left nephro-ureterectomy in May 1949 this patient was referred to Robroyston 
Hospital with a persistently positive urine. 
Investigation showed disease of the 
solitary right kidney involving the lower 
and middle groups of calyces (Fig. 1). 
Urine samples from bladder and right 
kidney contained tubercle bacilli, unassoci- 
ated with secondary cystitis. Streptomycin 
was given with PAS for a period of six 
months :at the completion of this treatment 
pyelographic improvement was noted, the 
diseased areas having become shut off, 
but the bladder urine still contained 
tubercle bacilli. The patient was then 
discharged and maintained on daily PAS 
with isoniazid. Three-monthly investiga- 
tions were performed during this period. 
After twelve months urine conversion 
resulted; chemotherapy was maintained a , 

further six months. 

Six years later the bladder and solitary 
kidney urines remained negative and 
pyelographic studies show that the lesions 
remain shut off. 





Before After 
Fic. 1 (Case II). 


Case IlI_—J. S., male, aged 24. 

in admission intravenous pyelogram showed hydronephrosis of the left kidney with a large filling 
defect present at the upper group of calyces. There was a slight cystitis and the urine con 
tubercle bacilli. From the pyelographic appearances at this stage it was considered that nephrectomy 
would be necessary. The case was placed in Group 2 and following our customary procedure 
a course of chemotherapy was given for three months. 

‘reptomycin and isoniazid were given and at three months the urine was free from tubercle 
bacilli; the bladder was normal and pyelographic improvement was noted. It was therefore decided 
to continue chemotherapy rather than to operate. This chemotherapy was continued for a further 
three months, the patient after routine investigation being discharged on maintenance PAS and 
isc»iazid for a further six months. 

wo years after completion of chemotherapy the urine conversion and pyelographic improvement 
ha. been maintained 
Case IV.—J. H., female, aged 31. 

rior to treatment was found to have tubercle bacilli in the urine from the bladder and right 
kicney. A slight degree of cystitis was present. An ascending pyelogram showed disease of the 
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right kidney associated with the middle group of calyces. Streptomycin with PAS was given. Ai:ter 
three months conversion of the urine took place, the pyelographic appearances were unchan:ed, 
the lesion persisting, and the bladder was normal. 

Streptomycin with PAS was continued for a further three months, the urine conversion being 
maintained, the patient was discharged and had a maintenance course of PAS and isoniazid for a 
further six months. To date the urine is free from tubercle bacilli though the filling defect persi:ts. 


Case V.—H. G., male, aged 25. 

Patient was admitted with a tuberculous epididymitis but with no urinary symptoms, and was 
found to have irregular filling defects involving the upper calyces of the right kidney. Tubercle bacilli 
were cultured from both bladder and right kidney urines; there was no cystitis. 

PAS and isoniazid were given and three months later no tubercle bacilli were recovered and 
pyelographic improvement was noted. A further three months’ PAS and isoniazid were given, the 
patient being discharged on chemotherapy to complete twelve months’ treatment. 

Eighteen months after cessation of treatment the urinary conversion and pyelographic improve- 
ment have been maintained. 

Case VI.—M. R., female, aged 14. 

In this case a small irregular filling defect 
was exhibited at the lower pole of the right 
kidney (Fig. 2). Urine from the bladder 
and right kidney contained tubercle bacilli. 
The bladder mucosa was normal. 

Streptomycin and isoniazid were given 
and three months later the urine was found 
to be negative, the filling defect persisted 
but its wall appeared smoother. After six 
months’ chemotherapy the patient was dis- 
charged and received maintenance chemo- 
therapy for a further six months. 

Three years later the urine remains free 
from tubercle bacilli but the filling defect 
in the right kidney persists. 

Case VII.—A. McC., male, aged 27. 

Early in 1950 this patient was found to 
have a minimal lesion involving the right 
kidney, there being no cystitis. 

Before After Following a three months’ course of 
Fic. 2 (Case VI). streptomycin with PAS the urine was free 








adit) 


Fic. 3a (Case V/1).—After three months’ Fic. 3B (Case ViI).—Four years later. N« 
treatment. drugs; no supervision. 


from bacilli though the pyelographic lesion persisted (Fig. 3a). 

The need for maintenance therapy was not appreciated at that time and the patient was dismiss 
to attend for three-monthly examinations. 

Unfortunately he left the city and we were unable to trace him. Four years later he was admitte 
in a profoundly toxic state with advanced disease of the right kidney, ureter and bladder (Fig. 38 

The urine from both kidneys and the bladder contained tubercle bacilli. 

PAS with isoniazid was given and after one month a right nephrectomy was performed. At th 
completion of three months’ che notherapy the urine from the bladder and solitary left kidney wa 
free from bacilli, cystitis was improved and the bladder capacity had increased from 6 to 10 oz. 

A full course of maintenance therapy was given and eighteen months later the improvemen 
was maintained. 
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Case VIII_—J. N., male, aged 26. 
Early in 1951 this patient had bilateral minimal lesions involving the upper calyces. He was 
given streptomycin and PAS but after two months he left hospital and had no further treatment. 
Six years later he was referred as an outpatient for investigation of a troublesome frequency. 
Samples of urine from both kidneys and bladder contained numerous tubercle bacilli, there was 
a severe cystitis and the ascending pyelogram showed advanced bilateral disease with large cavities 
present at all groups of calyces. The patient died soon after admission. 


In conclusion I have attempted to emphasize the excellent results that can be obtained 
in suitable cases, particularly in localized lesions, given adequate chemotherapy. 

The last two cases are of interest because they illustrate the futility of short courses of 
chemotherapy and the need for prolonged observation after treatment has been completed. 


Mr. Arthur Jacobs (Glasgow): 
The Place of Surgery in Treatment 
As a consequence of chemotherapy, the place of surgery in the treatment of genito- 
urinary tuberculosis has become modified but has lost nothing of its former importance. 
This will be apparent from Table I, which lists the operations carried out for renal tuber- 
culosis and its sequela, on patients from the Genito-Urinary Tuberculosis Unit at 
Robroyston Hospital, Glasgow, during the past three years. 


TABLE I.—OPERATIONS DurING 1954, 1955 and 1956 


Nephrectomy and nephro-ureterectomy .. 99 Ureterocolic anastomosis a a 
Partial nephrectomy “ ie im. SS Ileocystoplasty . . oy ae | 
Reimplantation of ureter 2 


Nephrectomy.—Nephrectomy is still required for advanced unilateral renal tuberculosis. 
Operation should be preceded by a regime of chemotherapy lasting for about three months. 
Occasional exceptions calling for early intervention are when a superadded pyogenic in- 
fection causes toxic symptoms or a gross pyonephrosis develops. Pyelographic changes 
which would formerly have been regarded as evidence of widespread disease and an 
indication for nephrectomy, may occasionally improve under treatment and show that 
surgery is not required or that a partial nephrectomy is possible. Hanley and 
Borthwick both consider that pyelographic appearances which alter in this way are 
likely to result from cedema rather than from ulcerative tuberculous foci. When a kidney 
has been extensively destroyed, chemotherapy will not eliminate the need for nephrectomy; 
nor can it be envisaged that any new agent will ever have this effect, for a cavity-ridden 
kidney cannot be restored. In bilateral disease, therapy has actually increased the scope 
for nephrectomy and may permit removal of a kidney with widespread disease while 
relying on the drugs to deal with a lesser lesion on the contralateral side or enable it to be 
extirpated by partial nephrectomy. A progressive decline in the incidence of advanced 
lesions can be anticipated as a result of the increasing success of eradicating tuberculosis. 

With regard to the disposition of the ureter, one of normal calibre and consistence can 
be divided at any convenient point and the secured stump allowed to drop into the wound 
without fear of complication. When because of dilatation or induration, ureterectomy is 
advisable, this can be accomplished through a forward extension of the lumbar incision. 
If the pedicle is first tied off, traction on the ureter through the mobilized kidney will enable 
a removal of the tube down to the bladder through this approach. A solution of strepto- 
mycin is instilled into the renal space and the wound closed without drainage. Only in 
exceptional circumstances, such as a pyo-ureter involving the extreme lower end of the 
pelvic segment, need a lower abdominal incision be used in addition to a lumbar one. 

Partial nephrectomy.—Partial nephrectomy has an established place for a localized focus 
of limited dimensions which proves resistant to chemotherapy. Chemotherapy for not 
le.s than four months is advisable before operation. The response is checked from time to 
tine by repeated bacteriological and pyelographic examinations, a retrograde pyelogram 
be ng made at the outset and again before finally deciding on partial nephrectomy. 
B: cause the smaller renal lesions are to-day often arrested, the need for resecting them 
is diminishing. Removal of refractory segments may, however, avoid over-prolonged 
ch -motherapy. 

‘eimplantation of the ureter into the bladder—Reimplantation of the ureter into the 
b| dder is indicated in the presence of an organic stricture at the lower end which is causing 
p: gressive dilatation and is not associated with a bladder contracture. The necessity 
fo this type of intervention has been encountered in two instances only in the past three 
yours. The technique used was analogous to Leadbetter’s method of uretero-colic 
1: sStomosis, the trirsmed end of the ureter being united to the bladder mucosa and the 
m .scular coats of the bladder wall approximated over the implant. Experiences have 
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shown that this technique of reimplantation is satisfactory; narrowing does not occur 
and post-voiding retrograde cystograms have demonstrated no tendency to regurgitation. 

Uretero-colic anastomosis.—The serious aftermath of bladder contracture and conse- 
quent progressive damage to the remaining kidney continues to occur in spite of chemo- 
therapy—streptomycin may indeed aggravate it. I still regard uretero-colic anastomosis 
as a good way of relieving the effects of the impaired bladder capacity and of saving the 
kidney. Lattimer (1955) who favours cutaneous ureterostomy in the tuberculous case, 
recently wrote: ‘““We have followed some 20 cases done elsewhere, where ureterosigmoidos- 
tomy was performed and a tuberculous ureter was transplanted into the bowel. Ail of 
these patients with one possible exception have died within a year.”’” This to me is a sur- 
prising statement for my own follow-up (Jacobs, 1956) showed that, subsequent to the 
first transplant for tuberculosis, carried out in 1936 on a female patient who died two and 
a half years later from reactivation of a pulmonary lesion, out of 61 on whom the operation 
has been performed, 30 are still living. 20 of the 30 have passed their fifth post-operative 
year; 6 continue well and active after periods of ten to fourteen years. Among these longer 
term survivors are some who had gross hydronephrosis and hydro-ureter before operation, 
including several with no pyelographically demonstrable function in the remaining kidney. 
One patient operated on five years ago when she had a moderate dilatation of the renal 
pelvis and a ureter of thumb-like calibre, gave birth without incident to a healthy child 
six months ago. 

In 53% of my series who were still tubercle positive at the time of the transplant, 
progressive tuberculous destruction of the solitary kidney was inevitable with some, particu- 
larly in the pre-chemotherapeutic era; but relief from unbearable frequency or total 
incontinence was often obtained for several years. The protection which chemotherapy 
combined with surgery may afford to-day is illustrated by the following case summary. 


A nurse, 32 years of age, was admitted to Robroyston Hospital in 1950 suffering from bilateral 
renal tuberculosis. After six months’ therapy a left partial nephrectomy was carried out and 
followed by a right nephrectomy three months later. She became tubercle negative but reverted 
after a further six months. In spite of prolonged hospitalization and therapy she developed an 
increasingly severe bladder contracture and was finally voiding at 10 to 20 minute intervals night 
and day. In June 1955 the ureter from the remaining portion of the solitary left kidney was trans- 
planted to the pelvic colon. Six months later she was back at nursing and has continued at her 
hospital post since then. 


After a successful ureterocolic anastomosis and in the absence of continued tuberculous 
activity, general well-being can be expected. The many satisfactory long-term results 
obtained, even when the remaining kidney has already suffered serious damage, leaves 








Fic. 1.—Retrograde cystogram 
demonstrating bladder contrac- 


ture with reflux and dilatation of after uretero-ileocystoplasty. The ileocystoplasty showing © 
ureter and renal pelvis. Right stump of the divided ureter is out- resolution in the pre-ope 
nephrectomy for tuberculous lined but there is no reflux through dilatation. 


disease five years earlier. 


ie,  S Retrograde cystogram 
of same patient twenty-seven days 


the uretero-ileal anastomosis. 


Fic. 3.—Intravenous pye 
twenty-three days after the u:-t 
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open to question the justification of transplanting the ureter into an isolated ileal loop 
as an alternative. The wet external stoma, however perfectly fashioned, is an inevitable 
handicap. 

lleocystoplasty.—A desirable alternative to any form of urinary diversion is a restoration 
of the bladder so that it canfunction as an adequate urinary reservoir. Ileocystoplasty or 
uretero-ileocystoplasty shows great promise of proving a satisfactory substitute for uretero- 
colic anastomosis in selected cases. I have now operated on 12 patients, 8 of whom had 
a tuberculous contracture. In 7 with an associated dilated ureter and demonstrable 
regurgitation, a closed loop of ileum was joined to the bladder and the ureter implanted 
into the loop (Figs. 1, 2, 3); in the remaining one, ileocystoplasty alone was done. An 
account of most of these cases has recently been given (Jacobs, 1956). The operation 
is of necessity a rather prolonged one for the ileal loop has to be isolated, the continuity of 
the ileum restored, the loop anastomosed to the bladder, and in the majority, the ureter 
isolated and anastomosed to the loop. The multiple steps of the operation, although very 
well borne, carry an increased liability to post-operative complications. The functional 
results to date are, however, proving very satisfactory. Patients who were incontinent, 
or nearly so, have acquired intervals of several hours between micturition. Resolution 
of the dilatation in the renal pelvis and ureter without continuing regurgitation has generally 
taken place and electrolyte disturbances are minimal. Professor Wells (1956) in his 
presentation on “‘The Use of the Intestine in Urology” collected in his survey 50 cases on 
whom vesical enlargement with an ileal loop had been performed for tuberculous con- 
tracture. He considered that the results were generally proving satisfactory though the 
duration of the follow-up, averaging twelve months, was a short one. Pyrah (1956) also 
considers that ileocystoplasty can be a preferable procedure to ureterocolic-anastomosis 
for the relief of this condition. 

Conclusion. —Chemotherapy has reduced the need of surgery for small renal lesions, but 
has increased its scope in other directions. Definitive surgery, with less post-operative 
difficulties, is now possible on patients who would formerly have been unsuitable. This 
applies particularly to those suffering from bilateral renal tuberculosis, disease in a solitary 
kidney and sequelz resulting from the infection. 


REFERENCES 
Jacoss, A. (1956) Brit. J. Urol., 28, 406. Pyran, L. (1956) Brit. J. Urol., 28, 363. 
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Mr. Howard G. Hanley (St. Paul’s Hospital, London; Harefield Hospital) and Dr. Raymond 
Parkes (late of Harefield Hospital): 
Some Observations on the Modern Treatment of Renal Tuberculosis [Abridged] 

The following data are based upon our observations of 104 patients with renal tuberculosis 
treated under sanatorium conditions during the two-year period from August 1954 to 
August 1956. 

Table I shows that 37 patients had already undergone a nephrectomy before admission 


TasLe I.—104 PATIENTS WITH RENAL TUBERCULOSIS 


Nephrectomy before admission to Harefield . . 37 
Previous nephrectomy in bilateral disease... 24 
Total No. with bilateral disease. . 55 


Total No. with one kidney or bilateral disease 70 


to the sanatorium. 8 of these were presumed to be unilateral lesions, but were admitted 
post-operatively in conformity with a modern trend in the management of this disease. 
Others had tuberculosis of the bladder, prostate, vesicles, or epididymides, or bone and 
join: or pulmonary lesions. 

Routine management.—Ideally, no drug treatment was started until the diagnosis had 
bee confirmed by culture or guinea-pig inoculation. Having established the diagnosis, 
we proceeded upon the assumption that the urine could be rendered tubercle free in all 
cases in the absence of certain complications. 

These complications have proved to be, (1) obstruction or poor drainage leading to 

caseation and (2) of much less importance, drug resistance. 
. general, if the urine can be rendered tubercle free there is no indication for surgery 
whi'e under no circumstances did we consider operating until a repeat urine culture had 
beer) grown, so that at least six weeks’ drug therapy preceded any surgery. In all but the 
mo:' obviously destroyed kidneys we preferred to wait for three or four months. 

. period of preliminary observation is essential in nearly all cases because it must be 
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stressed that neither the activity of the disease nor the degree of renal destruction cin be 
assessed by one set of X-ray films. 

It is not at all uncommon to find that the first excretion pyelogram shows clubbii:g of 
all of the calyces in one kidney, but that within three or four months of starting antibiotic 
treatment, the radiological changes have improved so much that most of the initial changes 
could not possibly have been due to actual tuberculous ulceration. 

Our researches with the X-ray image amplifier lead us to conclude that many of these 
early signs of clubbing are due to mild back pressure or oedema, not ulceration, and as 
such are reversibie. 

Such a case is illustrated in 
Fig. 1. This woman was ad- 
mitted to a hospital for removal 
of the right kidney shown in 
Fig. 1A. Fortunately for her she 
developed a hemoptysis and 
was promptly transferred for 
sanatorium care. Within three 
months she had a sterile urine, 
which has remained sterile ever 
since. The excretion pyelogram 
taken five months later, Fig. 1B, 
shows rapid emptying of all of 
the calyces with no evidence of 
any serious Cavitation. [Urine 
remains sterile. March 1957.] 


One can only repeat that any 
estimation of tissue destruction 
can only be based upon a series 
of X-rays taken over several 
months, while the only reliable 
guide to the activity of the 
disease is the absence or other- 
wise of tubercle bacilli in the 
urine. 





Drug treatment.—During the Fic. 1A. Fic. 1B. 


period under review there was Fic. 1.—a, Retrograde pyelogram before commencement of 
a gradual change from the  anti-tuberculous drug therapy. B, Excretion pyelogram five 
Ross and Gow fortnightly months later. Note rapid excretion of medium with no gross 
courses of streptomycin and cavitation. 
isoniazid alternating with PAS 
and Ethizone, to a more continuous regime of streptomycin | gram daily, isoniazid 400 mg. 
daily and PAS 17-20 grams daily given together or in pairs for prolonged periods. 
No serious toxic manifestations were noted while drug resistance has not been a problem. 
Only 2 of our cases proved resistant to isoniazid and this was overcome by increasing 
the dosage to 400 mg. daily. We now use this dose routinely and are prepared to increase 
it even further if necessary. 


Bacteriological control.—Three consecutive early morning urines are cultured for tubercle 
bacilli every month whilst the patients are in hospital. Catheter specimens are taken from 
female patients. If any secondary infection is present sulphafurazole is prescribed ‘or 
five days prior to the collection of the urines, and we have found that this reduces ‘he 
percentage of contaminated Lowenstein cultures. 

It is our impression at the moment that a lesion responds more satisfactorily to antibio.ic 
therapy if some combination of the drugs is administered continuously over long periows, 
rather than when short two- or three-month courses are interrupted by a period of rest. 
We have therefore not stopped drug treatment before collecting urine specimens until two 
consecutive sets of monthly cultures have proved negative. Before obtaining the third st 
of cultures, all drugs are stopped for five days. So far, this third set of cultures has alwas 
remained sterile. ' 

There is much controversy about the need to stop treatment before culturing urine !T 
tubercle bacilli. It has been asserted that even small quantities of anti-tuberculous dru:s 
in the urine will prevent the growth of tubercle bacilli on culture. If this were so, co 
tinuous drug therapy should result in negative cultures almost from the commencement 
treatment. However, this has not been our experience, and we found that in spite « 
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ion cun be a high concentration of drugs in the urine, tubercle bacilli would usually continue to grow 
on culture for several months after treatment was started. 
— ts of RESPONSE TO DRUG TREATMENT 
ial ch - 4 Reference to Table II shows that 60% of the positive cultures were converted to negative 
—_ in four months and 80% in six months. 
ly Of these TABLE II.—RESPONSE TO DRUG TREATMENT 
on, and as 71 Patients Admitted with Positive Urine Cultures 
Months wr a - BSG FS 2 


Conversion to negative 15 13 15 7 7 0 2 1 Total 60 
43 converted to negative in 4 months = 60-5 ° 
57 80% 


” ” ” ” ” 


oN 


11 patients have remained positive: 

10 for 6-8 months 

1 for 22 months 
of these 11, 9 are bilateral, 9 have extra-urinary lesions, 5 are 
over 50 years, 4 are in spinal beds or frames, 2 are paraplegic, 
1 has a permanent cystotomy. 

The 11 resistant cases were either in the older age groups with long-standing fibrotic 
disease (frequently having histories of several short courses of antibiotics in the past) or 
had multiple extra-urinary lesions. Tuberculous disease had been present for more than 
seven years in all of these 11 patients. 

Apart from these truly chronic cases, the response to conservative drug therapy has 
been so satisfactory that surgery is never considered unless some complication occurs. 
We have not yet failed to sterilize the urine from a kidney unless there has been some 
serious degree of obstruction to drainage resulting in an area of caseation. 


INDICATIONS FOR SURGERY 
Provided that the urine can be rendered tutercle free with drugs, the only indications 
for surgery would appear to be (a) to correct obstruction and promote drainage, and (b) to 
excise closed caseous areas. Tuberculosis heals by fibrosis, and this fibrosis, if occurring 
in certain situations, leads to obstruction which is not in the patient’s best interests. 
Obstruction at the neck of a calyx will lead to a pyocalyx and has been considered the 
chief indication for a partial nephrectomy. However, many of these closed-off calyces 





will eventually open up and drain into the calycine system. When this occurs we do not 

consider that surgery is necessary provided that the urine is tubercle free. Histological 

examination of such calyces after removal will show considerable evidence of healing. 
moored Obstruction at the pelvi-ureteric junction is the most serious problem of all. During the 
o> mee course of treatment one has watched the “healing process” close off the pelvis slowly and 

; inexorably although the urine may have been rendered sterile. 
Obstruction at this site has been the chief indication for nephrectomy in our experience. 

400 mg. Obstruction at the uretero-vesical orifice calls for re-implantation of the ureter early, not 
when the kidney is already showing serious back pressure changes. It is vital, however, 
roblem. to be sure that ureteric dilatation is not due to reflux rather than a stricture. Inability to 
creasing pass a ureteric catheter tells us nothing, but a micturating cystogram may be of great help. 
increase Re-:mplantation of the ureter is contra-indicated if the bladder is showing signs of con- 

tracture. An ileocystoplasty is a much more rational procedure in such cases. 
tubercle Drug penetration in obstructed lesions ——We have noted on several occasions that 
en from stre tomycin, isoniazid or PAS may not be detected in the contents of the completely closed- 
bed for off pyonephrosis after removal, although the concentration of these drugs in the urine 
wes the from the other kidney has been high. Also in these sealed-off kidneys one may frequently 

fin’ active tubercle bacilli in the contents of the cavities in spite of prolonged treatment. 
tibiviic It » ould appear that once the pelvi-ureteric junction, or even the neck of a calyx, becomes 
eros, corpletely sealed off, the physiology is altered in that, even if excretion and reabsorption 
of rest. of | 1id continues in the glomeruli and tubules, the amount of drug excreted into the cavities 
itil two bec. :mes very small. Coupled with the reduction of vascularity, as shown by the deposition 
hird set of .alcium, it is not surprising that blood-borne drugs are less effective in the presence 
always of .>struction and caseation. 

| \e assertion that a closed and possibly calcified non-functioning kidney was a source of 

ine for danzer and should be removed (Hanley, 1952) still holds good in spite of the use of anti- 
3 drugs tuberculous drugs. 
>, CO! ( ulcification developing during the course of treatment.—Scattered areas of calcification 
nent are n0wW appearing in several of our drug-treated and quiescent kidneys. This indicates 
Dite « tha’ multiple areas of ulceration have become walled off by fibrous tissue and that calcium 
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has been deposited in the resultant avascular tissue. It is hoped that these areas were 
sterilized by drugs before they became walled off—in which case we can hopefully accept 
the calcification as “‘evidence of healing”. At the moment, I believe that while calcification 
which occurs before drug treatment is started may harbour living tubercle bacilli, and may 
therefore be dangerous, the calcification which develops during treatment may be sterile 
and safe. Only time will provide the correct answer. 


Postural drainage.—A special problem arises when a patient has a bone or joint lesion 
combined with a renal lesion. 

Immobilization of a patient by any type of apparatus which prevents his turning over in 
bed has a profound effect upon urinary drainage, even in young people. We have found 
that secondary urinary infection develops rapidly in these patients and they tend to have 
a deposit of mucus and phosphate in the base of the bladder. 

The daily turning of a patient in a spinal frame is a great problem in these days of nursing 
shortage but it is a vital necessity in some cases. This problem was brought to our notice 
by the occurrence of a dirty urine and hematuria following the turning of several patients 
who had been lying on their backs for some weeks undisturbed. 

We now try to turn them daily until the dirty urine and bleeding subsides, after which 
the strain on the staff can be eased. 

Urinary obstruction and hypertension.—Finally we must refer to an alarming problem 
which has only just become evident to us (Table III). 36 of our 104 patients have had, 
or still have, radiological evidence of some obstruction at the pelvi-ureteric junction or at 
the uretero-vesical junction. 17 of these 36 patients are hypertensive. Of these 17, 13 are 
under 35 years of age, and they are all under 45. 

15 of these 17 patients show unmistakable radiological evidence of obstruction to the 
outflow of one or both kidneys. The remaining 2 patients have had the obstructed kidney 
removed but remain hypertensive. 

In this small series, 3 patients are in a state of malignant hypertension. They have had 
bilateral disease for more than five years and have each had a closed pyonephrosis removed. 

Reference to Table III shows that 19 of the patients with urinary obstruction are not 


TABLE III.—HyYPERTENSION RELATED TO URINARY OBSTRUCTION 
(Total series 104 patients) 
36 patients have (or had) obstruction on one or both sides. 
17 of these are hypertensive: 
2 of these are still hypertensive after removal of an obstructed kidney. 
3 are in a malignant state. 


Hypertension= Pressures in excess of 140/95 mm.Hg. 


hypertensive. However, to our certain knowledge, the obstructive element has been 
present for less than a year in half of them, and it could easily be that there has not been 
time as yet for hypertension to develop. We have watched the blood pressure rise in two 
cases over a period of six months. One young man developed a closed pyonephrosis, the 
removal of which restored his blood pressure to normal. The other, a most encouraging 
result, had his pressure reduced by an ileocystoplasty which markedly relieved a serious 
_ ureteric reflux. 

Looking at these figures impartially, there are as many patients with obstruction and a 
normal blood pressure as there are patients who have obstruction and hypertension, but 
all of the hypertensive patients show signs of obstruction. One cannot help suspecting the 
obstructive or fibrotic element. 

In any event, the incidence of hypertension in 17 of our 104 patients is alarmingly high, 
particularly if we remember that 13 of them were under 35 years of age. One can only hope 
that this is a coincidence which will not be repeated in a larger series. However, we 
are to-day undoubtedly preserving kidneys which a few years ago would have been removed 
on sight, and this problem will have to be studied very carefully. 

At the present time we are in favour of nephrectomy for cases with obstruction in the 
presence of hypertension, but are prepared to wait and watch in the absence of hypertension. 
We are certainly most ardent supporters of conservatism, but would hesitate to exchange 
a healed tuberculous kidney for hypertension in a young person. 
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Clinical Section 
President—Sir HENEAGE OGiLviz, K.B.E., D.M., M.Ch., F.R.C.S, 


[March 8, 1957, contd. from July Proceedings, p. 516] 


MEETING HELD AT THE WHITTINGTON HosPITAL, LONDON 


Spontaneous Gastro-jejunostomy.—W. W. Davey, M.D., F.R.C.S., F.R.C.S.I. 

This case is presented because it is the first record of a spontaneous gastro-jejunostomy 
due to a gastric ulcer. 

Past history.—Mrs. E. S., now aged 72, developed gastric symptoms in 1930 when at 
the menopause. There is little doubt that her symptoms were due to a gastric ulcer for 
she was admitted to University College Hospital in 1931 and again in 1933 for six weeks 
on each occasion, and from 1935 till 1939 she was under the care of Lord Horder 
at St. Bartholomew’s Hospital, including six weeks as an in-patient. While in these 
hospitals she had three barium meals, all of which showed a low lesser-curve gastric 
ulcer. Only one fractional test meal was done; this showed free and combined acidity 
within normal limits. In 1941 she was investigated at the Royal Northern Hospital and 
considered to have rheumatoid arthritis. 

Present history.—She first came to the Whittington Hospital in July 1950 and since then 
she has been an in-patient for long periods on six occasions. 

She was first admitted on account of a right femoral vein thrombosis, but while in 
hospital she was found to have the blood picture of a macrocytic anemia, possibly pernicious 
anemia as suggested by blood counts, sternal marrow examination, repeated histamine-fast 
achlorhydria and her response to liver and vitamin Bj». 





Fic. 1.—Barium meal Fic. 2.—Barium meal Fic. 3.—Barium meal 
12.52) showing shortening (26.1.54) showing hour-glass (1.12.54) showing gastro- 
1 scarring of lesser curva- spasm of the stomach with jejunal fistula. 

e in region of angulus. ulcer on the lesser curvature. 


cause of her dyspeptic symptoms and her previous gastric history a barium meal was 
ce ied out: it showed a low lesser-curve gastric ulcer. Barium meal studies were repeated 
at irly frequent intervals because she was known to be achlorhydric; they all revealed 
d: rmity in the region of the angulus suggestive of a gastric ulcer, of which Figs. 1 and 2 
ar examples. Gastroscopy was performed on three occasions and this confirmed the 
“: -pot” like deformity of the lower stomach with pouching out of the greater curve and 
sc ing above the angulus on a shortened lesser curve. During many barium meals the 
ra ologist (Dr. W. Stachurko) had commented on several occasions on the rapid passage 
0! arium into the jejunum but not till December 1, 1954, did he venture to suggest that a 
g: »o-jejunal fistula existed (Fig. 3). 





TOBER 
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RESUME OF INVESTIGATIONS 
Blood: 

27.7.50: Hb 53%, reticulocytes 2%, R.B.C. 2,500,000, P.C.V. 22%. Marked anisocytos . and 
poikilocytosis. There was a reticulocyte response of 7:5% six days after starting vitami: B,». 
(The dosage of vitamin B,2 used was: 4.8.50, 80 mg.; 22.8.50, 80 mg.; 5.9.50, 100 mg. Cy:..men 
every two weeks.) Before vitamin B,2 was given the reticulocytes averaged between 1% and 2 ',. 

23.11.50: Hb 82%, R.B.C. 3,800,000, P.C.V. 37-5°%, on vitamin By» and iron. 

9.2.51: Hb 80%, R.B.C. 4,400,000. Film normal. 

31.12.52: Hb 66%, R.B.C. 4,200,000, P.C.V. 33%. 

25.3.53: Hb 70%, R.B.C. 3,500,000. 

12.11.54: Hb 70%. Group B, Rh-positive. 

Marrow: 

20.9.50: Megaloblastic liver deficiency anemia. 

9.10.50: Normoblastic but hypercellular on vitamin Bj». 

31.3.53: Hypoblastic iron deficiency and early stages of a deficiency of the liver factor. 
Fractional test meals: 

28.7.50: Achlorhydria. 

8.12.52: Achlorhydria with histamine. 

31.12.52: Achlorhydria with histamine. 

26.11.54: Achlorhydria, Kay’s augmented histamine. 

Barium meals: 

25.10.50: Suggests low lesser-curve ulcer. Rapid emptying and irregularity of incisura which 
is suspicious of malignancy. 

21.11.50: No change. 

9.2.51; Well-defined low lesser-curve ulcer. No malignancy. 

2.12.52 and 9.2.53: Scarring of low lesser curve suggesting ulceration. 

1.12.54: Chronic gastric ulcer with early hour-glass deformity. Barium seen to pass from 
stomach into jejunum. 

Gastroscopy: 

6.1.53: Stomach shows classical “tea-pot” deformity with great shortening and scarring of the 
lesser curve. No sign of malignancy. Pylorus not seen. 

4.5.53: No change. 

8.11.54: No change. 


Operation (December 1954).—Following the discovery of a gastro-jejunal fistula surgery 
was considered necessary. Laparotomy revealed a perfectly performed, posterior, retrocolic, 
short-loop gastro-jejunostomy. There was no tumour, no enlarged lymph glands and no 
evidence of active ulceration. The lower stomach was deformed showing shortening of 
the lesser curve and scarring of the anterior wall of the stomach in the region of the angulus. 
The gastro-jejunostomy was dismantled, the jejunum repaired and a Billroth I gastrectomy 
performed (Fig. 4 A and B). 


Follow-up.—Iin the two and a half years since operation she has had no gastric symptoms. 
A barium meal shows a normally functioning Billroth I gastrectomy. Her weight has been 
maintained at slightly below the pre-operative level. She has received no anti-pernicicous- 
anzmia treatment and her blood picture has remained normal apart from a mild microcytic 
anemia which one might expect with chronic rheumatoid arthritis. A test dose of radio- 
active vitamin B,, was normally absorbed and estimations of vitamin B,, in the serum were 
within normal limits. The diagnosis of pernicious anemia cannot therefore be upheld 


RESUME OF INVESTIGATIONS 
Blood: 
18.8.56: Hb 67%, R.B.C. 5,100,000, P.C.V. 36%. Film normal. 
12.12.56: Serum vitamin Biz 350 pug. per ml. (normal 120-900). 
February 1957: Test dose of radioactive vitamin B,2. normally absorbed. 
Kay’s augmented histamine test (26.2.57): Achlorhydria. 
Barium meal (5.9.56): Normal Billroth I gastrectomy. 
Gastroscopy (5.9.56): The entire pouch was seen and considered to be normal. Three biop °s 
were taken from high on the posterior wall using Wood's forceps. 
Gastric biopsy (6.9.56): Inflammatory hyperplasia. 


Morbid anatomy and histology.—The resected specimen is a sleeve of stomach. 1 ¢ 
serosa is smooth and shiny and there is a deficiency on the posterior wall (2-5X1-5 cr ) 
representing the stoma of the spontaneous gastro-jejunostomy (Figs. 5 and 6). 


Microscopy (Dr. S. H. G. Robinson).—‘‘Chronic inflammation and fibrosis of the w | 
of the stomach in the margin of a gastro-jejunal stoma and conspicuous adenomyosis w 
greatly dilated ducts in the remainder of the wall of the stomach.” 

No record of such a fistula can be traced in the literature. C. C. Gardner (1955, Postgr 
med. J., 31, 16) has described one resulting from a gastric neoplasm. 
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Fic. 5.—Operation specimen opened along _ Fic. 6.—Operation specimen 
the greater curvature showing scarring of the viewed from behind showing 
lesser curvature and the gastro-jejunal stoma gastro-jejunal stoma with fringe 
biop ‘es on the posterior wall of the stomach. of jejunum attached to stomach. 
melusion.—The original lesion was a chronic innocent gastric ulcer. Some time 
‘ b ween 1950 and 1954 or perhaps earlier a spontaneous gastro-jeyunostomy developed 
F ae b ause the ulcer became adherent to and finally penetrated a high duodeno-jejunal flexure. 
ee ‘ -astro-jejunostomy alone does not account for macrocytic anemia, there must be some 
« itional factor—in this case severe gastritis with adenomyosis of the stomach. Gastric 
lew | s. zeons are often blamed for causing anemia by their operations; it is a pleasure therefore 
IS W i! his case to have cured one. 
i cknowledgments.—I wish to thank Dr. A. L. Jacobs and Dr. K. C. Robinson, under 
\ 9se medical care this patient has been. 
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Hepato-lenticular Degeneration.—MICHAEL AsHBy, B.M., M.R.C.P. 

Girl, aged 13 years. 

Her condition rapidly deteriorated to the point of grave incapacity. Treatment app: ared 
to arrest the deterioration completely and to bring about a material improveme:t in 
mobility but much less so in speech. 

History.—1953: The condition presented at the age of 13 with slowness of speecl: and 
movement and marked deterioration of school performance. 

August 1953: Signs of Parkinsonism were found and she was started on stramor um. 
The condition slowly progressed. 

February 1954: Right spontaneous pneumothorax. Admitted to hospital. No Kayser- 
Fleischer rings or hepatomegaly were noted. On discharge she was put on Artane, but 
took this somewhat erratically. 

June 1954: Admitted for dental treatment. 

September 1955: Gait now very slow and severe dysarthria. Examination showed 
Kayser-Fleischer rings, and she was readmitted to hospital. 
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Fic. 1.—Chart of radioactive copper excretion showing greatly increased output in 


the urine following administration of oral penicillamine 500 mg. 


Copper metabolism was investigated by Dr. J. N. Cumings of the National Hospit:|, 
Queen Square, and she was subsequently treated with B.A.L. and potassium sulphide. 


Serum copper Oxidase activity 
Normal 70-150 pg./100 ml. 120-180 ul. of oxygen/ml. 
per hour 
Patient, before B.A.L. 59 Nil 
after B.A.L. 43 11-6 
Parents and 4 sisters .. 110-143 123-148 


Considerable improvement in mobility and reduction in spasticity were noted after t! 
three courses of B.A.L. 

The patient was then transferred to the Medical Unit of University College Hospit: 
} ang Dr. J. M. Walshe undertook further studies, including radioactive copper excretic 

ig. 1). 

Greatly improved copper excretion was obtained after oral penicillamine, 500 mg. 

A marked further improvement was obtained in the patient’s mobility, and she agai 
became able to hurry and even to run. Speech, however, has improved very little an 
dysarthria is still very severe. 
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President—KATHARINE G. LLOYD-WILLIAMS, C.B.E., M.D., F.F.A.R.C.S. 


[February 1, 1957] 


Resuscitation of the Burned Child 
By D. W. SHANNON, M.B., Ch.B., F.F.A.R.C.S., D.A. 


Consultant Anesthetist, 
Royal Hospital for Sick Children, Edinburgh 


BURNS are to-day a serious social problem ranking second only to motor vehicle accidents 
as a cause of death, or injury in children. Any minute, any hospital in the country may 
admit a seriously burnt child. As a member of the Surgical Team, the Anzsthetist must 
be prepared, therefore, to assist, or, if necessary, assume responsibility for the immediate 
care of a child in a state of oligemic, or “burn”, shock. 


CLINICAL ASSESSMENT 


When treating the burned child, a clinician has two problems on his hands, (1) the child, 
and (2) the burn. He must firstly protect the child from those inherent weaknesses, which, 
under the circumstances, may endanger his life, and secondly, from the pathology associated 
with the burn. 

There is one point relevant to this discussion which I should like to emphasize, i.e. the 
child’s tremendous thirst for oxygen, a 5-year-old child (the average child) requiring 
5-6 c.c./kg. body-weight/minute compared with 3-9 c.c. in adults. Even at rest, the child’s 
heart and lungs are working half as hard again as those of the adult. He has not, 
therefore, the tremendous respiratory and cardiovascular reserves that the adult has to 
fali back upon in times of stress. 

lhis is the reason why a child’s condition deteriorates rapidly following a serious injury. 
It is the reason why the assessment of such a case is based upon the functional efficiency 
of the respiratory and cardiovascular systems. Because of the rapidity with which the vital 
reserves are depleted, this assessment should be determined from clinical observations: 
the colour of the child, the feel of his pulse, the capillary filling time, the child’s temperature, 
the dryness, or dampness of his skin, the rate and depth of his breathing, and his muscle 
tor. Such observations give an immediate and reliable indication of the efficiency of the 
ch:'d’s vital systems. Special investigations and laboratory findings are delayed and may 
be ‘nisleading. It is against this background that the patho-physiology of a burn must 
be considered. 

»pe (1951) has compared the burn wound to a leech, which sucks water, protein and 
el ‘rolyte from the plasma circulating in its depths. The volume of fluid lost is propor- 
tic al to the extent of body surface burned, and the leakage continues for forty-eight hours, 
th loss being greatest during the first eight of these hours. The result of this fluid loss 
is _» lower the circulating plasma volume, interfere with the hemodynamics of circulation 
a: $0 reduce its efficiency. In deep burns, this efficiency may be still further impaired 
b. ed blood cell destruction. 


e child’s response will depend upon the volume of fluid lost. Following extensive 
bis, which, for my present purpose, I shall take as burns involving more than 10% body 
Su .ce, the child is unable to accommodate the loss. The clinical picture during the hours 
in ediately following injury is one of thirst, pallor, and restlessness. These signs indicate 
a  bilization of his fluid reserves and are a silent demand for fluid. If this demand is 
igi red, the child’s fluid reserves will be drained and his cardiovascular system will no 
lo: er be able to carry out its normal physiological function. The child’s condition will 
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deteriorate rapidly, his blood pressure will fall, his pulse-rate will rise, and he will be »me 
cyanosed, apathetic and later comatose. In such cases, fluid replacement is a matt; of 
the utmost urgency and must be given intravenously. 


The healthy child, with less extensive burns, has reserves which are capable of sustai jing 
him during the early hours when fluid loss is greatest. Fluid replacement is, therefore jess 
urgent and his requirements may be given by mouth. These cases, however, are potent ally 
dangerous because not all children are healthy. Many have a chronic illness (bronci:itis, 
anemia, malnutrition), which has already sapped their reserves. In such cases, the ‘uid 
loss occurring in a 6-10% surface burn may be sufficient to drain those reserves nd 
precipitate oligemic shock. Vomiting is the earliest sign of trouble in these borde:\ine 
cases and an immediate indication to discontinue fluids by mouth and substitute intravenous 
replacement. 


INTRAVENOUS FLUID REPLACEMENT THERAPY 


The literature has emphasized the danger of over-infusing children. This propaganda 
has encouraged clinicians to err on the safe side and give too little rather than too much. 
Yet the effect of under-infusing an extensively burnt child will be even more serious. 

To effect a happy compromise between too much and too little, the nature and volume 
of the fluid and the rate at which it is given must be carefully assessed. Ideally, it should 
be similar to the nature, volume and rate of fluid loss. The assessment is based upon 
certain specific information: 


(1) The time which has elapsed since injury and the treatment that has already been given. 
(2) The weight of the child. 


(3) The depth and extent of the burn, the extent being estimated from a simple diagram 
based on Berkow’s tables (Fig. 1). 









— oor 


FRONT 187 
BACK 18% 


Fic. 1.—** Rule of Nine” for estimating area of burn. 


The nature of the replacement fluid depends upon the depth of the burn. A superfici: 
burn is given reconstituted plasma, a fluid which is similar to the burns exudate. A dee 
burn, however, must be given whole blood in addition to plasma in order to replace the re 
cells destroyed, or damaged, in the depths and at the periphery of the wound. Th 
hemoconcentration, which occurs in the hours immediately following a burn, is not 
contra-indication to the giving of blood. Indeed, its administration at this time is necessa! 
- — and to limit the characteristic anemia, which will later complicate the stage © 

ealing. 


Many formule have been devised to assist the clinician in assessing the volume of flui: 
required to replace that lost into the burn wound during the forty-eight hours immediate): 
following injury. In Edinburgh, the formula used is based upon the extent of the bur 
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anc the child’s weight, 3 c.c. colloid fluid being given/1°% surface area burned/kg. body- 
weizht (e.g. a child weighing 20 kg. with a 20% burn would require 1,200 c.c. fluid). 


The rate at which it is given is indicated by the extent of the burn and the time that has 
elapsed since injury. Following a burn of less than 30%, one-third of the estimated total 
replacement volume is given in the first four to six hours following injury, this period being 
calculated from the time of injury and not from the time of admission to hospital. 
A second one-third is given during the next twelve to sixteen hours, and the final one-third 
during the remainder of the forty-eight-hour period. These figures are a guide to therapy. 
The object in treatment is to get the child out of shock as quickly as possible to protect 
him from the harmful effects of prolonged tissue anoxia. The rate, therefore, will 
ultimately depend upon the clinical response of the child. 


Following more extensive burns, or when intravenous therapy has been delayed, it may 
be necessary to give as much as two-thirds of the total replacement volume in the first 
few hours following injury to prevent early death due to shock, or, if this be averted, 
hepatic and renal failure due to prolonged anoxia. The total volume given, however, 
remains the same; only the rate is altered. 


Following a deep burn, a part of the estimated replacement volume has to be given as 
whole blood. The volume given depends upon the red blood cell loss, which may amount 
to 20-40% of the red blood cell volume, depending upon the extent of the burn, e.g. a child 
with a blood volume of 1,600 c.c. and, therefore, a red blood cell volume of 720 c.c. would, 
following a 30° deep burn, have to be given 140 c.c. of red blood cells, i.e. 300 c.c. of whole 
blood as part of the estimated total fluid replacement volume. 


ASSESSMENT OF PROGRESS 


The efficiency of treatment is assessed by: 

(1) The clinical response of the child, his colour, warmth of skin, lessening of thirst 
and diminishing restlessness. 

(2) The hourly urine output. This is obtained by means of an indwelling catheter and 
is the most important single guide to the patient’s response. 


Throughout the period of oligemic shock, the urine output is reduced through the action 
of anti-diuretic hormone (A.D.H.), which is released as a part of the child’s response to 
injury. A reasonable output, therefore, for a l-year-old would be 8-10 c.c., for a 5-year- 
old 12-15 c.c., and for a 10-year-old 18-20c.c. It is the changes in the hourly output that 
are important, however, rather than the absolute volume. A steady output in the region 
of those figures I have mentioned or a rising output, which becomes stabilized after a 
few hours, indicates a satisfactory response; whereas an output which continues to increase 
from hour to hour or which, after increasing and stabilizing begins to fail, indicates in the 
first instance that too much fluid is being given and in the second too little. 


Following a deep burn, anuria may occur as a result of the hemoglobin released by 
red cell destruction. Normal healthy kidneys are capable of dealing with large quantities 
of hemoglobin. The kidneys of a severely burned child, however, are not functioning 
normally. Renal anoxia, an associate of oligemic shock, together with the increased 
reabsorption of fluid following the release of A.D.H. concentrates hemoglobin in the 
distal tubules and may precipitate lower nephron nephrosis, and a renal shut down. This 
d nger may be anticipated by identifying hemoglobin in a scanty urine, and averted by: 

1) The prompt and effective treatment of oligeemic shock. 

2) The intravenous infusion of mannitol. 

is high molecular substance reverses the effects of A.D.H. and by retaining water lowers 
t 2 concentration of urinary solutes, including hemoglobin, in the tubules. 


METABOLIC FLUID REQUIREMENT 


Fluid replacement therapy takes no account of the metabolic fluid requirements—of the 
© ily loss of water through the lungs, kidneys, skin and bowel. Water must, therefore, be 
¢ ven in addition to blood and plasma. It must be noted that because of the oliguria and 

n destruction associated with a burn there is a reduction in water loss. The water 

ake during the first few days must, therefore, be reduced correspondingly and indeed 

certain cases it may be necessary to reduce the normal metabolic fluid requirements by 

f. These requirements are satisfied by small hourly drinks, which should be given after 

: child has been brought out of shock and the danger of vomiting has passed. Serum 

dium estimations indicate the accuracy of the assessment. Normal serum sodium is 

9 mEq./litre. This level should be maintained. A fall indicates that too much water 

being given and forewarns water intoxication. 
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Following burns of less than 10%, fluid replacement is less urgent and the child’s requ re- 
ments may be satisfied by drinks of half-normal crystalloid, 6 c.c. of sweetened bh ulf- 
normal saline/kg. body-weight/1°% burn being given in small hourly fractions. The m:ta- 
bolic fluid requirement must be added to this volume, less restriction of water being 
necessary in these cases because the effect of A.D.H. is less marked. 


SUPPORTIVE MEASURES 


Though fluid loss is the cause of oligemic shock and fluid replacement, therefore, urgent 
and imperative, it must be remembered that the effect of shock is anoxia and it is tissue 
anoxia, which changes it from a reversible process into an irreversible state. Besides 
restoring the circulating blood volume, every effort should be made to ensure that the other 
systems concerned with tissue oxidation are functioning adequately. 


Serious respiratory embarrassment is readily recognized and commands immedi:te 
attention. Minor incidents may, however, pass unnoticed, yet, if allowed to persist, they 
will exaggerate the anoxia of oligemia and possibly endanger the child’s life. 

The oxygen supply may be interfered with in a variety of ways: 

(1) The respiratory centre may be depressed by the indiscreet use of sedatives, or 
stimulated by anxiety or fear to produce a rapid, shallow breathing, which is exhausting 
and inefficient. 

(2) The respiratory muscles may be damaged, or their action interfered with following 
burns of the chest and abdomen. 

(3) The respiratory passages may be obstructed by: (a) laryngeal and pulmonary oedema 
following the inhalation of noxious gases. (b) Pressure upon the trachea due to 
cedematous fluid accumulating deep to the inelastic eschar of a circumferential burn of 
the neck. (c) Crusting of secretions within the vestibules of the nose. This is a common 
occurrence following burns of the face. It results in mouth breathing with all its harmful 
effects and in the accumulation of thick viscid post-nasal secretions, which ooze down into 
the laryngeal region causing exhausting bouts of coughing, and respiratory embarrassment. 


The child’s weakness is his thirst for oxygen. As long as his supply and its transport is 
restricted, therefore, every effort must be made to cut down as far as possible his tissue 
demands for oxygen. 


Handling should be reduced to a minimum, only essential diagnostic and therapeutic 
measures being permitted. 


Restlessness must be controlled by adequate fluid therapy and the control of pain and 
anxiety by the careful use of opiates. 


Acknowledgment.—| wish to thank Mr. A. D. R. Batchelor and Mr. A. B. Wallace for 
their encouragement and help in the preparation of this paper. 
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Anesthesia for Burned Children 
By Harry MIDDLETON, F.F.A. R.C.S. 
Consultant Anesthetist, Welsh Regional Burns Unit, St. Lawrence Hospital, Chepstow 


[HE present tendency to admit burns chiefly to special centres has resulted in burne.! 
children becoming the province of a relatively small number of anesthetists. This pay 
is based on experiences with 500 burned children admitted consecutively to the Wei: 
Kegional Burns Unit, Chepstow, of whom 21 died. 199 of these children required : 
surgery, but the remaining 301 underwent 502 procedures under general anesthesi 
10% suffered from infectious diseases on or after admission, and many had other complic: 
tions such as are found in overcrowded and poor living conditions which themselv: 
increase the risk of being burned (Tempest, 1956). 


Adequate resuscitation is essential; for this, the chart of Lund and Browder (194 
simplifies the assessment of the burn, and a guide to the chances of death in each case ma 
be obtained from the probit analysis of Bull and Fisher (1954). 


Personal contact with these children is the first essential for success. They arrive i: 
hospital having suffered the most terrifying experience of their lives, they may be gravel) 
ill, and they are going to be submitted to the ordeal of resuscitation and in many cases tc 
multiple operations. Everyone in the unit must be a friend—the anesthetist among them 
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It i. therefore preferable that the latter’s visits should be frequent and made in his theatre 
cloining. The anesthetist is going to be glad of all the co-operation he can get, and 
familiarity may obviate the need for heavy sedation which he will be unwise to use. 


freathing exercises are instituted by the physiotherapists from the day of admission, and 
the use of a detergent aerosol to loosen mucus has been found of value. Some chest 
complications, however, are very intractable though they must not be allowed to delay 
operation once the time is ripe for surgery. A very few are undoubtedly due to the inhalation 
of smoke and hot gases and these patients must be checked for carbon monoxide poisoning, 
but Wakeley in 1941 and Wyatt and Khoo in 1950 described the presence of fat embolus 
in fatal burns and it is very probable that some of the cases which we describe as “‘chesty” 
pre- or post-operatively are suffering from this condition. This problem is undergoing 
investigation at the moment. It is possible that if fat embolus is implicated, one of the 
intravenous emulsifying agents may be found to be of use. The anesthetist, then, is faced 
with complications which in most other branches of surgery would cause him to advise 
postponement, but this should be avoided in the treatment of a burn. Even though the 
patient’s condition may appear critical, any delay will lead to deterioration and the 
ansthetist’s acceptance of the risk may be life-saving. 


As it is seldom practicable to weigh a severely burned child, the pre-anzsthetic sedatives 
must be chosen on a basis of assumed weight, with due allowance for toxemia, pyrexia 
and depressed renal function. (The urinary chlorides should be estimated frequently by 
the Fantus test (Prendiville, 1954).) 


| prefer to give papaveretum by intramuscular injection about an hour before operation, 
in the dosage recommended by Anderson (1951); the infants have pentobarbitone sodium 
by mouth up to 0-7 grain per stone (7 mg. per kg.). 

Atropine complicates the regulation of temperature and therefore the dose should be 
minimal. 


The severely burned child is largely deprived of her most important heat-regulating 
organ—the skin, by loss as burn and by loss as donor site. She is first of all rendered 
hypothermic by exposure under anesthesia and by cold transfusions and then rendered 
potentially hyperpyrexial by bulky dressings which prevent normal heat loss. In hot 
weather, especiaily when humidity is high, these children must be supervised most carefully. 
An indwelling rectal thermometer with a remote dial will be found useful. 


The premedication ordered at the initial pre-operative examination may be the first of 
many and moreover it will err, if at all, on the safe side. In the course of the last six years 
I have developed a cumulative anesthetic record system. This has proved of great value, 
not only in burns, but also in all the other multiple anesthetics of pediatric and plastic 
surgery. 

The object of this system is to ensure that experience of an individual response to pre- 
medication, anesthesia and recovery is carried forward for the benefit of future procedures 
afier making allowance for discrepancies due to mistiming of the premedication or to 
altered age or circumstances. 


The choice of the anesthetic to be used in the surgery of the severe burn should be 
governed principally by experience in the use of an agent rather than by the agent itself. 
E‘wards and his associates (1956) in their report on a thousand anesthetic deaths note the 
sc ious implications of departure from accepted practice and I would suggest that the severely 
b: rned child is not a subject for the use of unfamiliar drugs or techniques. 

n this series we have used a variety of drugs and methods, but the majority of infants, 
a | the more severely burned of the older children, have been induced with cyclopropane 
a | oxygen and maintained with methyl n-propyl ether, oxygen and nitrous oxide. Most 
© the remaining children have had thiopentone, gallamine and nitrous oxide. 

have followed Hewer’s (1955) plan and have had the anesthetic room ceiling decorated 
« han attractive washable wallpaper with coloured tropical fish. This provides excellent 
d ersion for the child who is not asleep. 

yclopropane has a vapour density of 21 compared with 14-3 for air. It may therefore 
b “poured” over the child’s face from a tube concealed within the hand and the child 
v | have no suspicion that it is being anesthetized (Middleton and Picken, 1954). 

\ mask is substituted as soon as consciousness is lost and oxygen is added to the cyclo- 
Pp pane. 

\nesthesia deepens very rapidly and usually in a very few breaths the jaw will relax and 
ibation is performed immediately. I cannot recommend that those who are not 
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accustomed to the intubation of children should practise this technique of intuba on 
under cyclopropane, as the relaxation wears off in a few seconds and leaves no tim: to 
spare. I advocate intubation most strongly and of the 502 anesthetics given to ti.ese 
children 497 have been by the endotracheal route. Admittedly complications can oc ur, 
but they are far outweighed by the advantage of absolute control. With Prendivi! : | 
reported 4 cases (Prendiville and Middleton, 1954), none of them fatal, of a condi ion 
similar to acute laryngo-tracheo-bronchitis occurring in burned children and Rook (1°53) 
reported three similar. There were no other serious sequelz and only an occasional transient 
stridor. 

Some burns around the neck and shoulders produce a surprising degree of cedema of the 
glottis which may embarrass the airway and on occasion we have had to intubate these 
children for the performance of elective tracheotomy. 

Methyl n-propyl ether with oxygen and with nitrous oxide to make up an adequate fiow 
rate is introduced as soon as intubation has been performed and is my choice for the miin- 
tenance of anesthesia, in all infants, and in children who are severely burned. I use 
a home-made version of the Cardiff connector described by Picken (1950) for the infants, 
and a Magill or Westminster assembly for the others. 


Anesthesia is kept very light indeed and methyl n-propyl ether has the advantage of 
flexibility, enabling anesthesia to be deepened very quickly if need be. Rapid recovery is 
the rule, and is particularly desirable because a child requires between 60 and 100 ml. 
of fluid by mouth every waking hour. Pre-operative starvation, and the recovery period, 
must be cut to a minimum to avoid dehydration. 


It is essential that the transfusion be set up as soon as the anesthesia has been settled 
and surgery must not start until the drip is going well. Under anesthesia, veins will appear 
which were invisible before and it should be a matter of anesthetic morality not to take an 
easy vein if a difficult one will do. The external jugular vein is easily needled with a Guest 
cannula by turning the head to one side and by stretching the vein between the back of the 
forefinger and the thumb. A breath of strong diethyl ether at the critical moment will 
cause straining which will dilate the vein and facilitate the procedure. Once the cannula 
is in, it is sutured in position. 

The rate of transfusion should always be kept level with the blood loss, which can be 
estimated with reasonable accuracy by the use of standard swabs. After use these are 
counterbalanced by clean swabs from the same batch and the weight in grams used 
to balance gives the blood loss directly in millilitres. 


When replacing lost blood, it must be remembered that a standard bottle of 540 ml. 
of blood contains 120 ml. of anticoagulant and that deterioration takes place at the rate of 
1% per day for the first ten days and more rapidly thereafter. A bottle of blood near 
expiry therefore has a value of only about 300 ml. and the amount of useless fluid in a late 
dated bottle must be taken into consideration to avoid overloading. 


If at any time it appears that blood loss is overtaking replacement and that shock muy 
occur, the operation must be stopped and the child rested by covering up the wound and 
by lowering the head of the table. The operation must not re-start until the child is again 
in reasonably good condition. 


The curettage of granulating surfaces to produce a good base for the reception of a skin 
graft is a procedure which seems to produce shock out of all proportion to the area involve:l. 
it is important to anticipate this, to rest the child from the operation at the earliest sign of 
trouble and to have adequate blood available for rapid transfusion if need be. 


I have used elective hypotension on a few children having burns excised, using a di; 
1 in 1,000 or 1 in 500 trimetaphan (Middleton and Kunz, 1956). This has produced 
substantial reduction in hemorrhage and has shortened the operating time. The child: 
have been notably unshocked. This technique causes a big saving to the blood transfusi 
service and avoids replacement by citrated blood. The acid citrate dextrose used to st 
blood is metabolized rapidly by the liver and is unlikely to influence clotting in quantit 
which do not produce cardiac arrest, but the transfusion of large quantities of stored blo« 
may delay clotting due to a deficiency of platelets (Stefanini, 1954). The citration 
blood also causes a deviation to the left of the oxygen dissociation curve which lasts { 
several hours (Valtis and Kennedy, 1954). Transfusion of such blood may cause ; 
appreciable diminution of the child’s oxygen-carrying capacity and may influence us 
give a high oxygen percentage during anesthesia and in the immediate post-operative perio 

Perhaps the worst part of the operation in any surgical treatment of burns is the applicatic 
of dressings. The burned patient, even without anesthesia, is singularly susceptible | 
blood pressure response to changes in posture and even the most careful application « 
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dressings may cause collapse after an uneventful operation. Treatment is the adoption 
of ‘he head-low position and if necessary an infusion of I-noradrenaline. 

| find that, in practice, the severely burned are best transferred to bed in the theatre 
before withdrawal of the anesthetic. 1 then set up an oxygen tent but continue to administer 
oxygen through the anesthetic circuit until the tent oxygen concentration is high enough. 

An oxygen tent, newly erected, increases its oxygen content at a rate of roughly 1% per 
minute at a five litre per minute flow, so it is important not to be lulled into a false sense 
of security by its presence. A concentration of 50% should be obtained before the supply 
delivered directly to the child is disconnected. 

in order to hasten the increase, a secondary oxygen supply is introduced into the tent 
(Middleton, 1955), as it is not possible to introduce a high flow through the normal inlet, 
in most tents in use in this country. 

All our patients undergoing surgery return to recovery wards in which oxygen and 
suction are piped to each bed. We have had six and a half years’ experience of these 
wards and we are convinced that they are essential for really efficient management of 
post-operative patients. 

21 deaths occurred in this consecutive series of 500 children. Many of these had no 
hope of survival and others did not undergo surgery before they died. Of concern to the 
anesthetist are the 6 who died following surgery: 


|. Christine, aged 7, arrived moribund with a 60% full-thickness burn. She was resuscitated, but 
by the ninth day she was so toxic that it was decided to excise dead tissue. 39% of the body surface 
was removed in stages over two hours and twenty-five minutes using 150 mg. of thiopentone with 
nitrous oxide, oxygen, gallamine and pethidine. She was awake and talking at the end of the 
operation, but she died forty-five hours later from toxemia and septicemia. 


ll. Carol, aged 4/12, sustained full-thickness burns of most of her face. She developed enteritis, 
but was successfully anesthetized on two occasions for tarsorrhaphy and grafting. She died on 
the twenty-third day, five days after her last operation as a result of enteritis. 


Ill. Yvonne, aged 6, had 70° full-thickness burns. On the fifteenth day the burns on the 
anterior half of her body were excised. Induction was by cyclopropane and maintenance by 
methyl n-propyl ether, oxygen and nitrous oxide. Two days later she developed ileus and died 


on the third post-operative day. 

iV. Christine, aged 5, had 55°% burns, 48% full-thickness. She was in very poor condition, 
but her sloughs were stripped on the nineteenth day under a similar anesthetic to the last case. 
She remained toxic and died forty-eight hours later. 

V. Sheila, aged 8, had a 54% burn, most of it of full-thickness and circumferential of the chest. 
She survived four operations with the same anesthetic sequence, cyclopropane, methyl n-propyl 
ether, oxygen and nitrous oxide within the first sixty-one days, but on the seventy-first day she 
succumbed to a sudden respiratory infection. 

VI. Iris, aged 6, had 45% burns, almost all of them of full-thickness. She had a stripping of 
sloughs and application of electric dermatome grafts on the twentieth day, anesthesia being as 
in Case V. She was in good condition post-operatively, but died with multiple pulmonary infarcts 
three days later. 


These 6 deaths, occurring as they did after 502 operations in 301 children, do not give 
tl impression that surgery or anesthesia in itself causes any increase in the mortality of 
beens in children—probably the reverse; and in none of these patients could death be 
a’ ributed to anesthesia. The implication is, in fact, that the anesthetist undertaking the 
ce of a burned child is faced with a patient whose life may be in jeopardy, but by failing 
ti undertake a hazardous anesthetic he may turn a likely mortality into a certainty. 


he essentials of anesthesia for burned children may be summarized as follows: 


1) The personal approach. 

2) The acceptance of the very bad risk. 

3) The careful choice of premedication. 

4) The use of a thoroughly familiar anesthetic sequence. 

5) The complete control of resuscitation during operation. 

6) The prolongation of anesthetic care into the recovery period. 


Ay thanks are due to Mr. Emlyn Lewis and to Mr. Leonard Schofield under whose care these 
dren had been admitted, and to the several anesthetists, notably Dr. John Greatrex and Dr. Jean 
rton who have given those anesthetics in this series which I have not given myself. 
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Mr. Emlyn Lewis regarded the anesthetist as the physiologist of the Burns Surgical Team, and 
stressed the importance of close liaison between the surgeon and the anesthetist in the treatment 
of the burned patient. 

He stressed the magnitude of the problem in view of the massive excisions of full-thickness burns; 
the importance of blood replacement during such excisions and, also, the value of hypotensive 
drugs during such excisions. 

He also expressed the opinion that, within the not too distant future, surgeons would be carrying 
out excision of massive full-thickness burns within the first few hours of infliction. 

He emphasized that it was not the custom at Chepstow to give repeated anesthetics for dressing 
purposes and, in fact, he strongly deprecated such procedures. 


Dr. Patrick Shackleton was interested in Mr. Emlyn Lewis’ suggestion that it might be of advantage 
to tackle these children within the first hours after they had been burned. He had worked for some 
years in a burns unit and had the feeling that there was a brief period within the first few hours 
of the accident when it might be possible to do surgical excision or other procedures before the 
onset of hemo-concentration and shock. He asked whether there was a safe, if short, interval 
where surgical intervention would be practicable. 


Mr. Douglas Jackson: Since the concept of early excision of extensive burns has been raised, 
I think it is worth mentioning our experience with it. 

For the last ten years at the Birmingham Burns Unit it has been our practice to excise and gra/t 
small deep burns, such as those produced by molten metal, on the day of injury (Ross, 1950: 
London, 1953). Since 1954, however, we have extended this to a trial of early excision and grafting 
in burns large enough to require intravenous colloid resuscitation. The largest area excised and 
grafted in this way has been 25°% of the body surface, and this has been done in patients with burns 
up to 55% total area, excluding erythema. About 25 cases have now been treated in this way. 

The operation is planned to close the wound or at least make it smaller at the earliest moment, 
and if possible before it has become contaminated, with the aim of lowering mortality, shortening 
healing time and lessening infection and discomfort. 

The operation is a big one, but not technically difficult. It has been carried out in selected cass 
about six to eight hours after injury as it has usually taken us this time to resuscitate the patie t 
and be sure that the blood volume is restored. An amount of blood is lost which is possibly a lit''e 
greater than that following delayed grafting at two to three weeks if granulations are removed: t 
may amount to I-1 blood volumes of blood in a child. Swab weighing and controlled blow! 
replacement are required during operation, and pre- and post-operative red cell volume estimatio 5 
are necessary with burns of more than 20-30°% total area to make the procedure safe. The 2 
investigations have been done by Dr. E. Topley using radioactive phosphorus or chromiu » 
techniques. With burns of more than 40% total area, post- operative blood volume estimations a > 
particularly necessary since an amount up to 50% of the patient’s red cells may be destroyed in t! : 
body during the first forty-eight hours after burning without visible evidence and in addition to t' 
operation loss measured by swab weighing. 

It is early days still to assess results but the procedure is certainly possible, and it appears to | 
safe provided that swab weighing and red cell volume estimations are used. It should be emphasiz« 
that this is not an operation upon a shocked patient but on a resuscitated one with a normal bloc 
volume, during what is usually regarded as the “shock period” of the first forty-eight hours aft: 
burning. 
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BOOK REVIEWS 


Text-Book of Orthopedic Medicine. Vol. 1. Diagnosis of Soft Tissue Lesions. By 
James Cyriax, M.D.Cantab., M.R.C.P.Lond. 3rd edit. (Pp. xiv + 711; illustrated. 
45s.) London: Cassell & Co. Ltd. 1957. 

li is Dr. Cyriax’s thesis that orthodox methods of diagnosis in painful conditions of the 
locomotor system are slovenly and unsatisfactory. As a corollary of this, many of the 
treatments which are commonly prescribed are illogical or harmful. It is his laudable 
objective to remedy this state of affairs by teaching clinical methods of examination which 
are simple, logical and accurate and which require very few adventitious aids—such as 
X-rays—to be effective. 

Although there appear to be extremely few changes in this edition as compared to the 
last, the fact that this book has required three editions within ten years suggests that the 
need for new thought on these problems is widely accepted, and in critically evaluating 
Dr. Cyriax’s provocative contributions one must be quite clear whether one is applying 
empirical or strictly scientific criteria. 

As judged empirically there is much to be said for the use of “shock tactics” and dogmatic 
statements as a method of impressing points upon the reader, especially if the teaching 
is aimed at postgraduate students who already have a basic knowledge of the subjects 
under discussion. _ It is less certain if it is a legitimate approach in training undergraduates. 

For example it is a refreshing challenge to one’s accepted beliefs to be told on page 81 
that osteo-arthritis of the knee-joint is a symptomless condition except in very advanced 
cases, and that when symptoms do occur they are caused by the impaction of cartilaginous 
loose bodies within the joint. However, one must challenge the statement on the same page 
that osteo-arthritis is a purely degenerative process, since it is well recognized that an 
inflammatory infiltration of the synovial membrane is usually found if osteo-arthritic 
joints are biopsied in the acute or subacute stages. On page 365 one is arrested by the 
bald statement that the conception of a “postural backache” is a figment of the clinician’s 
imagination and again on page 488 that the treatment of backache by postural exercises is 
actually harmful to the patient. 

For each part of the skeleton a comprehensive and systematic method of clinical 
examination is described, and although it is difficult to accept all the interpretations which 
the author suggests (for example that there are 6 distinguishable varieties of subdeltoid 
bursitis, p. 248—or three separate types of tennis elbow, p. 278) this is probably the most 
important message in Dr. Cyriax’s teachings. A systematized approach is undoubtedly 
useful in examining problem cases, it also trains the clinician’s powers of observation to 
examine cases routinely according to a set pattern. 

It is not possible to comment on the unorthodox approaches to treatment which are 
recommended since, except in broad outline, these are relegated to a separate volume. 
It seems rather a pity to separate two such interwoven themes. It would seem preferable, 
if two volumes were necessary, to divide them on a topographical basis rather than to leave 
th: reader frustrated by the desire to learn how to cure the patient he has learned to diagnose 
se accurately! A list of references at the end of each chapter quoting the authority for 
some of the more startling statements is another improvement which might well be 
in -orporated into future editions. 

This book is well presented and thoroughly stimulating. As such it should certainly 
b studied by those who are interested in this group of common yet ill-understood con- 
d-ions. As for the validity of Dr. Cyriax’s concepts one is forced to reserve judgment 
u til the results of properly controlled clinical trials are available to prove beyond 
¢ pute that his methods are a significant improvement over those which he so abhors. 


A = ~y of the Commoner Skin Diseases. By Henry C. G. Semon, M.A., D.M.Oxon., 
R.C.P.Lond. Colour photography originally directed by the late Arnold Moritz, 

BA M.B., B.C.Cantab. Revised with the collaboration of Harold T. H. Wilson, 
M. A. M. D.Cantab., M.R.C.P., D.T.M. 5th edit. (Pp. viii + 375; 153 colour 

plates. 105s.) Bristol: John Wright & Sons Ltd. 1957. 

rhe fact that this atlas has had five editions is a sure sign of its value. It contains 131 

p .tes illustrating the “commoner” skin disorders and 22 plates of “some less common” 
¢ rmatoses. Accompanying each plate is a fairly brief text usually describing the disease 
i ustrated and its diagnosis and treatment but sometimes giving a brief account of the 
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patient photographed. The value of the plates is variable; most of them are excel’ :nt 
but some are rather too crimson. They are mostly well chosen, though in one, the diagn: sis 
given, varicose ulcer, seems improbable. It is a pity that dermatologists should use he 
ridiculous name varicose eczema. Apart from this the text has been brought up to ¢ te 
satisfactorily. The book is very well produced and has a good index. The value of an 
atlas of clinical dermatology is a matter of opinion but this is a good one. It can be 
warmly recommended for those who find such a work useful. Considering the cost of good 
colour photography the price is most reasonable. 


Textbook of Physiology and Biochemistry. By George H. Bell, B.Sc., M.D.Gla:z., 
F.R.F.P.S.G., F.R.S.E., J. Norman Davidson, M.D., D.Sc.Edin., F.R.F.P.S.‘;., 
F.R.LC., F.R.S.E., and Harold Scarborough, M.B., Ph.D.Edin., F.R.C.P.&., 
M.R.C.P. 3rd edit. (Pp. xii + 1068; illustrated. 60s.) Edinburgh and London: 
E. & S. Livingstone Ltd. 1956. 

This textbook has now attained the dignity of a third edition within seven years, an 
indication of its usefulness. The authors apologize unnecessarily for the slight expansion 
since the last edition—the amount of information supplied could hardly be shortened further. 
The medical student who masters its contents will be well armed for his future clinical 
studies. Despite the tripartite authorship there is a considerable unity of structure, the 
text is well abreast of present-day physiological and biochemical thinking, the gaps in our 
knowledge are indicated clearly and adequate references are given to enable the student 
to get rapidly au fait with such detail as he may require and by far the greater number of the 
references are in English which is fully justified in a textbook of this type. Sufficient of 
the history of the subject is included for the modern advances to be seen in their proper 
perspective. There has been no sparing of illustrations, a number of which are in colour. 
The diagrams are clear and to the point. Many of the figures are from classical papers, 
a useful feature. The combination of biochemistry and physiology in one volume has 
much to recommend it from the student’s angle and has been very successful although on 
occasion this has necessitated a certain degree of over-simplification but this is perhaps 
a criticism in detail. The format is clear—the proof reading has been excellent and the 
result is a very satisfactory, readable modern introduction to what can still be described 
as the “Institutes of Medicine” and which will also be useful to the postgraduate needing a 
rapid survey of the present beliefs and practices in these subjects. It is to be hoped that 
the authors will not flinch from their voluntary martyrdom and continue to keep it up to 
date and within controllable limits. 


Hypotensive Drugs. Proceedings of a Symposium on Hypotensive Drugs and the Control 
of Vascular Tone in Hypertension, held in London on April 5 and 6, 1956, at the 
Wellcome Foundation. Edited by M. Harington, M.B., M.R.C.P. (Pp. x + 222: 
illustrated. 50s.) London and New York: Pergamon Press. 1956. 

This symposium held at the instigation of the Biological Council brought together a very 
representative group of chemists and biochemists, pharmacologists and clinicians, to 
discuss certain aspects of a common problem, hypertension. 

Starting with a series of papers on the chemistry and biochemistry of drugs lowering tlic 
blood pressure, it ranged through to their pharmacology and clinical application an‘! 
concluded with a discussion on the control of vascular tone in hypertension. Such con- 
bined discussions lead to a clearer picture of the real status of the pharmacology and therapy 
of the disease. The earlier papers indicated the wide range of substances available an! 
showed up the wide diversity of their biochemical modes of action both centrally an 
peripherally. Structure and activity relations showed up clearly within various serie 
In the general discussions on the pharmacology of these drugs, considerable attention wi 
devoted to Reserpine, the f-haloalkylamines, the veratrum alkaloids and tolerance t 
ganglion blocking substance. All the more important types of drug used were discusse 
including some of the most recent whose clinical status is still under discussion. Th: 
amount of pharmacological information now available is surprisingly large but the difficultie 
of its direct application were clearly demonstrated when the clinical and pathologica 
aspects came under discussion. Until clearer ideas of the pathology or pathologies o 
the hypertensive state are available the therapeutic attack has to be to a certain exten 
empirical, but it is yielding results and these results were well dealt with by the subsequen 
speakers. The symposium, international as it was in character, performed a useful functio: 
in that it made those interested better acquainted with the lines of thought underlying th« 
efforts of the various disciplines and gave them a greater appreciation of the difficulties 
involved and the editor is to be congratulated on the rapidity with which the whole has 
reached publication to give an up-to-date summary of how matters stand. 
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Operative Surgery. Editors: Charles Rob, M.C., M.Chir., F.R.C.S., and Rodney Smith, 
M.S., F.R.C.S. In 8 volumes and index. (Volume 3 Rectum and Anus. Thorax; 
illustrated. £5 10s. per vol., Index £2.) London: Butterworth & Co. Publishers Ltd. 1957. 


We have already given a warm welcome to Volumes | and 2 of this work (Proceedings, 1957, 
50, 114). The subjects of the present volume form an interesting contrast in that the first part 
dea!s with well-standardized operations on the rectum and anus, and the second with the str- 
gery of the thorax, including such recently developed operations as the closure of atrial septal 
defects. In the section on the surgery of the rectum and anus, it will be a source of pleasure 
and confidence to readers that the St. Mark’s school is so strongly represented in Lloyd- 
Davies, Goligher, and Lockhart-Mummery. There is little calling for critical comment, 
but perhaps proctoscopy is too banal a procedure for inclusion in a work of this kind, and 
we would have been personally happier if exteriorization rather than excision of pilonidal 
sinus had been described. The excision operation is responsible for much unnecessary 
morbidity in the form of prolonged and uncertain healing. In the section on fistula-in- 
ano, we welcome the use of the much more logical term of ischio-rectal fistula instead of 
ano-rectal fistula. In the treatment of rectal prolapse we wonder whether the editorial 
policy of getting the contributor to describe fully merely the operation he thinks the best 
is not an undue simplification of a very difficult problem. 

In the section on the thorax, we are glad to see among the contributors the names of 
such British pioneers as Holmes Sellors and Franklin. We are sorry, however, not to see 
Sir Russell Brock’s name, though in compensation his junior colleagues of the Guy’s 
school are well represented. It is interesting to see how quickly operations have become 
standardized which only a few years ago were breath-taking advances. The operation of 
mitral valvotomy so admirably described by Belcher is an outstanding example. A similar 
criticism to that made above on the treatment of prolapse of the rectum might perhaps 
also be made about the chapter on the treatment of reflux cesophagitis. ‘We wonder, too, 
whether the section on methods of obtaining ideal conditions for open heart surgery is not 
as yet a little too premature for dogmatic description in an operative surgery textbook. These 
are, however, relatively minor criticisms, and the main impression left by this third volume 
is that it has fully satisfied the high expectations aroused by the first two volumes. 


Lymphatics, Lymph and Lymphoid Tissue. By Joseph Mendel Yoffey, D.Sc., M.D.Manch., 
F.R.C.S.Eng., and Frederick Colin Courtice, M.A., D.Phil.Oxon., D.Sc.Sydney, 
F.R.A.C.S.Hon. 2nd edition. (Pp. vii + 510; illustrated. 60s. 0d.) London: Edward 
Arnold (Publishers) Ltd. 1956. 

This very readable book covers a wide field of physiological and experimental medicine, 
a field which is largely neglected in the average student’s education. The examination 
of many of the beliefs which appear in the average textbook on the functions of the 
lymphatics and lymph nodes shows that in many cases experimental evidence of their 
incorrectness has been available for several decades without apparently penetrating very 
far into the main body of opinion. 

Some of the problems discussed in this book are complicated by the variation between 
species and what is true for the cat is not necessarily true for the human lymph system. 
Tie arrangement follows the orderly system of an initial general survey of the anatomy and 
geography of the lymphatic system. The next chapter is on the formation of lymph and 
this inevitably entails consideration of the extracellular body fluid and its distribution 
ir the body. The first real step forward in the understanding of the production of lymph 
f. lowed Starling’s paper in 1896 and his original concepts have stood the test of time. 
©ne point which is well brought out is the universal presence of protein in the fluid filtered 
| rough the capillaries and experiments are quoted showing how the quantity of this protein 
the normal dog may vary from 200 mg. to nearly 800 mg. per 100 ml. in varying states 
activity. Using the modern electrophoretic techniques, it is shown that this protein 
responds closely to the plasma proteins. When the volume of the extracellular fluid 
considered, it becomes obvious that a very large protein pool exists outside the vascular 
tem and, in fact, the amount of protein in the pool is usually greater than the amount 
the blood. The return of the protein to the circulation occurs via the various lymph 
cts which drain into the vascular system, of which the thoracic duct is best known. 
ictically the whole of the protein circulating in the vascular system filters through the 
villaries and returns through lymph ducts about once every day. The factors affecting 
- rate of filtration of lymph through the capillaries are discussed, and in particular, 
ygen lack. 
in the next chapter, the lymphatic systems of the body, alimentary tract, liver, skin, kidney, 
b nes, &c., and the manner of their function in disease is described. The following chapter 
¢ als with the rate of flow, the pressure, and the composition of lymph, and useful tables 

: given of the quantities of the various electrolytes and non-electrolytes found in lymph. 
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Chapter V discusses the biological significance of lymphoid tissue and its efficiency < id 
it Opens with an important section on the effect of irradiation on the lymph tissues of 1e 
body. Interesting experiments on the relationship between the amount of lymphoid tis: 1e 
and bacterial infection are given and it is shown that an animal brought up in a complet ly 
aseptic way had only approximately a quarter of the amount of lymphoid tissue prese it, 
however such animals were, without exception, malnourished and usually died. The ex ct 
position of the lymphoid tissue in the defence mechanism is discussed at some length a:id 
considerable doubt is thrown on many theories. In particular, it has been shown that ie 
*‘barrier’’ theory is only partially true. It is certain that production of lymphocytes is cue 
of the main functions of lymphoid tissue. 

The following chapter is a study of the lymphocyte itself, its development and its function 
and here there is considerable conflict of opinion, particularly as regards the relationship 
between the small and the large lymphocytes, plasma cells and monocytes, &c. In tie 
final chapter, practical considerations concerning the relationship between the lymphacic 
system and disease, such as oedema, inflammation and malignancy are considered. 

In this book the literature has been well and thoroughly reviewed. It is, however, more 
than a mere compendium of other people’s research work. Both authors have contributed 
much themselves and they are not afraid to give their own opinions clearly, even if these 
are in Opposition to some accepted ideas. The book is well produced with good illustrations 
and only a few misprints. 


Cancer of the Lung—Pathology, Diagnosis and Treatment. By Milton B. Rosenblait, 
M.D., and James R. Lisa, M.D. (Pp. xiii + 330; illustrated. 120s. Od.) New 
York: Oxford University Press. London: Cumberlege. 1956. 

This monograph, to which ten authors have contributed, is based upon a study of material 
derived from the wards of the New York City Hospital and from private practice. It has 
as its central theme the early diagnosis of carcinoma of bronchus at a stage at which surgical 
treatment can offer reasonable hope of cure. The necessity for earlier diagnosis is illustrated 
by the fact that in only 5°% of the patients was operation undertaken before the growth had 
spread beyond the lung of origin to the regional lymph nodes, or metastasized more 
distantly. With this aim in view the chapters concerned with physical examination and 
modes of presentation of the disease contain considerable detail and are fully illustrated 
by case reports and X-ray photographs. Onset with neuropathy is an unexpected omission, 
but this is the only major criticism of this aspect of the subject. Bronchoscopy, cytological 
examination of the sputum, and the adenoma are all accorded separate chapters. 

In other respects, however, the book falls short of the stature of a monograph, Such 
predisposing factors as smoking and atmospheric pollution are dismissed more cursorily 
than their current importance warrants. Medical and surgical palliative treatment, together 
with the “psychotherapy” of the cancer patient, have all been included with radiotherapy 
and suffer relative neglect. The bibliography bears no precise relationship to the text. 


Biological Aspects of the Transmission of Disease. Edited by C. Horton-Smith (Pp. viii 
184. 21s.) Published for the Institute of Biology. Edinburgh and London: Oliver 
and Boyd. 1957. 


In this age of increasing specialization in the many different aspects of biological researc! 
it is gratifying to see an attempt made to gather together some of the experts in their particula 
fields and, to quote the editor of this book, “*. . . to break down . . . the specialist barrier 
that have hitherto hindered the dissemination of knowledge and exchanges of view. . .” 

The book is a collection of papers presented at a recent symposium of the Institute c 
Biology on the transmission of disease. It includes 22 of the major papers read and thes 
cover such widely different fields as mycology, bacteriology, protozoology, helmintholog 
and virology, in respect of human, animal and plant disease. 

In spite of the apparent sectional nature of the book there is, nevertheless, an overa! 
continuity which is derived from the accent that has been placed on the modes of trans 
mission of pathogenic organisms in general rather than on the organisms themselves. Thus 
the great importance of the soil as a reservoir for pathogenic organisms among the bacteria 
parasitic Protozoa (e.g. coccidia), helminths (e.g. hookworms), &c., is increasingly apparen 
with each paper read. At the same time one is reassured by the vast range of biologica 
and non-biological factors which govern the dispersal, survival and transmission of these 
organisms: the growing need of much work on such factors is continually stressed. 

The book is a mine of information and will doubtless stimulate many readers to take 
advantage of the large list of references to more advanced reading matter. There is ar 
interesting chapter devoted to the questions raised at the termination of the symposium 
Unfortunately the rather monumental task of correlating the mass of problems and obser- 
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vat: ns discussed by the speakers has not been attempted: the reader is presumably left 
to |:is own conclusions which, on the first reading, will probably be that he knows very 
litth about a great deal. 


Textbook of Medicine. Editors: Sir John Conybeare, K.B.E., M.C., D.M.Oxon., F.R.C.P., 
and W. N. Mann, M.D.Lond., F.R.C.P. 12th edit. (Pp. xvi+861; illustrated. 42s.) 
Edinburgh and London: E. & S. Livingstone Ltd. 1957. 


This medium-sized textbook, now in its twelfth edition, is remarkably successful, and is 
exccllent value at its very moderate price. The whole has been revised, much has been 
rewritten, and students and general practitioners will find here succinct and readable descrip- 
tions which cover the wide field of medicine. The index is not up to this high standard. 
Whenever a student hears, on a ward round or in a lecture, an unfamiliar phrase, e.g. promin 
dressings (page 101), anchovy sauce sputum (page 144), axonotmesis (page 696), he ought to 
be able, on coming home, to look it up in the index of his textbook and so learn more about 
it. This index is not only incomplete; it is inaccurate, e.g. Queckenstedt’s test is not 
mentioned on page 693, and the sedimentation rate is not mentioned on page 271. It is to 
be hoped that before the next edition the index will be expanded and most carefully correlated 
with the text. Incidentally, the authors might look again at the alleged hexameter on page 
611. Try as he will your reviewer is quite unable to scan it. 


Pulmonary Complications of Abdominal Surgery. By Anthony R. Anscombe, M.S.Lond., 
F.R.C.S.Eng. (Pp. x + 121; illustrated. 20s. Od.) London: Lloyd-Luke (Medical 
Books) Ltd. 1957. 


in this present small volume the author has recorded the work which gained him the 
Moynihan Prize of the Association of Surgeons, and the M.S. degree. One of the 
characteristics of present-day clinical research, in both its main subdivisions of physic and 
surgery, is the use of the tools of biochemistry and physiology. In the past, the physician 
has made greater use of these tools than the surgeon, the latter having been perhaps too 
exclusively preoccupied with the morbid anatomical. But the balance is being rapidly 
redressed, and in the volume under review a surgeon has attempted to throw light on the 
chest complications of operations by quantitative physiological investigations of the 
mechanical effects of operation on lung function. 

After a brief historical introduction in which the modern era is rightly noted as beginning 
with William Pasteur’s classical article of 1908 on massive collapse of the lung, the author 
describes his own investigations. He has used modern spirometric methods, and relied 
chiefly on determinations of the vital capacity and the maximum expiratory and inspiratory 
rates. Charts are given of the effects on these measurements of a wide variety of factors 
such as various types of abdominal incision, peritonitis, pain, drugs, dressings, distension 
and posture. 

The degree to which the findings can be applied to post-operative chest complications 
depends on the degree to which the investigations can be regarded as an index of pulmonary 
function, and the author rightly recognizes that they are incomplete and imperfect indices. 
But some of the discussion is unduly simplified. Thus, he tends to equate hypoxia with 
hypoventilation when there may be many other factors in its causation. The author deserves 
credit for his energy and initiative, and the work can be accepted as a useful introduction 
to the problem, but it might perhaps have been better contracted into an article in a surgical 
journal rather than expanded into a monograph. 


I--xtran and Its Use in Colloidal Infusion Solutions. Anders Grénwall, M.D. (Pp. 156; 
illustrated. 20s.) Stockholm: Almgvist and Wiksell. New York: Academic Press 
Inc. Oxford: Blackwell Scientific Publications. 1957. 


This monograph, by one of the group which introduced dextran into medicine, is a com- 
shensive study of the principles involved in its use as a plasma volume expander and the 
earch aspects involved in its clinical use and manufacture. The last war re-emphasized 
> need for a solution capable of replacing blood. On the Allied side this was largely solved 
the use of the blood-bank and freeze-dried plasma. On the German side high molecular 
‘lymers such as Periston (polyvinylpyrrolidone) were used. This latter to a certain extent 
‘ ffers the disadvantage of the older Bayliss gum saline by remaining unmetabolized in the 
dy too long. While the Allied method was the more logical and more satisfactory, under 
saster conditions such a type of treatment would be very difficult to keep going. Dextran 

s the advantage of not requiring exacting conditions of storage and it can be stock-piled if 
cessary. It comes intermediate between the non-metabolized polymers and the blood and 
rum preparations in being completely metabolized, and further is free from the danger of 
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carrying any latent virus infection. The first chapter discusses in detail the advantages a 1d 
disadvantages of the various types of replacement solution so far employed and makes 1e 
point that blood per se is not always necessary in cases of shock. It gives a rational bz jis 
on which the best choice of solution may be determined. The succeeding seven chapt ‘rs 
deal with the chemistry of the dextrans undegraded and degraded, the adaption of molecu:ar 
size towards the desired therapeutic effect, the fate of dextran given intravenously, ihe 
serology, the therapeutic effect and clinical studies of the use of dextran solutions. In 
addition, there is a postscript dealing with the most recent references at the time of going to 
press, a mute comment on the ever-accelerating rate of research. The main medical uses 
of dextran in the last decade are more than adequately covered, the whole field is thorouglily 
dealt with, the settled facts indicated, difficulties are not minimized, the gaps in our knowledge 
are shown and the reader is given ample evidence on which to base his own opinions. 

The Swedish Dextran Team have every reason to be satisfied with the work initiated. The 
translation is adequate and the print and general format very satisfactory and the price for 
such a specialized publication is very reasonable. 


The Principles of Therapeutics. By J. Harold Burn, M.A., M.D., F.R.S. (Pp. ix+278; 
illustrated. 27s. 6d.) Oxford: Blackwell Scientific Publications. 1957. 


This book consists of the lectures given by Professor Burn to Oxford medical students. 
Apparently this is their only formal instruction in therapeutics. However, the lectures are 
a useful bridge from the laboratory to the clinic. The information given is condensed but 
clear, and will repay careful reading. As befits its title, therapeutic dosages are seldom 
mentioned. These are best learned when actually dealing with the diseases. The senseless 
rote of lists of doses that plagued the medical student of earlier generations did not add to 
the interest of pharmacology or materia medica as it then was called. The author’s enthusiasm 
is infectious and he demonstrates in an interesting fashion the facts which form the basis of 
present-day drug therapy. Working during the most active and successful period of the 
development of pharmacology, he has been able to indicate in broad outline the rapid increase 
in the efficiency of drug therapy, the transition from therapeutic nihilism to an almost calm 
expectancy that few problems are too difficult given time and application. In a short work 
of this nature a great deal of selection of items of study is to be expected and a degree of 
individual preference inevitable. This is perhaps the case in the field of the local hormones 
which Professor Burn has studied and enriched over many years. Pharmacologically. 
however, this is justifiable as it is an essential feature of so much of drug activity. The 
principles of biological standardization are described sufficiently, and the last lecture is on 
biological variation and clinical trials. The tone of the book is essentially practical—the 
author’s views on the use of hypnotics are very down-to-earth—it is interesting to 
find the virtues of the open air invoked as an adjuvant to the treatment of insomnia. He also 
stresses very early in the course the necessity of good clinical understanding to inspire 
confidence in the patient. Altogether the book will serve as a useful substructure for rationa! 
therapeutics and will hold the interest of the student wherever he may be. The gener:l 
layout of the book is good and the price, for these days, reasonable. An interesting book, 
not only for undergraduates. 


Mathematics and Statistics for Use in Pharmacy, Biology and Chemistry. By L. Saunde: 
and R. Fleming. (Pp. x+ 257; illustrated. 27s. 6d.) London: The Pharmaceutic:'! 
Press. 1957. 


This monograph has been published by direction of the Council of the Pharmaceutic: 
Society of Great Britain “to meet the need of those who practise and study pharmacy for 
book which is comprehensive but which will not require for its study an unduly high propo: 
tion of their time”. The first half of the volume is devoted to a rapid survey of various aspect 
of mathematics at a standard that corresponds roughly to the advanced level of the Gener: 
Certificate of Education. Many of these chapters are short, and although they are clear! 
expressed, it seems doubtful—in spite of the authors’ assurances—whether many reader 
will derive much benefit from them unless they have had a good grounding in the subjec 
beforehand. The second part is devoted to statistical concepts and to their employment i: 
various aspects of biological and biochemical assay. 

The book contains many examples that are largely illustrative of problems that arise i 
medical and pharmaceutical work, and these, together with the set questions and answers a 
the end of each chapter, will prove of much help to the serious reader anxious to grounc 
himself thoroughly in the principles discussed. But in general the standard of the text is 
pitched high, and it may be doubted how useful the book will be to anyone who does not 
combine the advantages of a good school background in mathematics with a taste for the 
subject itself. 











tages aid 
nakes +e 
nal bz sis 
| Chapt rs 
molecu ar 
usly, ihe 
ions. In 
going to 
lical uses 
orouglily 
nowled ze 


price for 


ix+278; 


students. 
tures are 
nsed but 
- seldom 
senseless 
t add to 
husiasm 
basis of 
d of the 
increase 
st calm 
rt work 
egree of 
rmones 
gically, 
y. The 
re is on 
‘al—the 
ting to 
He also 
inspire 
‘ational 
gener::! 
s book, 


under 
eutice 


eutic: 
y for 
ropoi 
speci 
ener: 
clear! 
eader 
ubjec 
ent i 


rise il 
ers a 
rounc 
ext is 
Ss no! 
yr the 














Advertisements Ixxxiii 





4;/. 
TAX FREE 


Equal to £7.16.7 PER CENT GROSS 


Guaranteed for a fixed investment 5 years period. 


BUILDING SOCIETY 





or © / usual investment, equal to £6.19.2 
rd per cent gross where the standard 
© rate of 8/6 is payable. 


MAXIMUM SECURITY 


% Easy withdrawals. 
% Income tax borne by the Society. 
* Any amount accepted up to £5,000 


* No depreciation. 


Over 26 years of progressive expansion 
ASSETS NOW EXCEED £5,500,000 


Full particulars from the Secretary: 


STATE BUILDING SOCIETY 
88 State House, 26 Upper Brook Street, Park Lane 
London, W.1. Tel. MAYfair 8161 





Ixxxiv 


PRESENTATIONS 

Tablets — 10, 25 and 100 mgm. 
Syrup — containing 25 mgm. per 
3.6 c.c. (approx. | teaspoonful). 
Solutions for Injection — 1% 
solution in 5 c.c. ampoules, 
2.5% solution in 1 c.c. and 2 c.c. 
ampoules. 

Suppositories — containing 100 


mgm. base. 


MANUFACTURED BY 


MAY & BAKER LTD 








Advertisements 


MA 93 


In all directions... 


Since the introduction of chlorpromazine, clinical 
studies have continued to reveal many new aspects of 
treatment with this drug. The therapeutic applications 
of ‘Largactil’ extend in many directions, and its use in 
general medicine has become well established. 
Included in the indications for which ‘Largactil’ is 01 
value in general practice are: the control of intractable 
nausea and vomiting; the enhancement of the action of analgesics anJ 
hypnotics in the relief of intractable pain; the relief of pruritus; the 
alleviation of anxiety and tension states; the home management « 
behaviour disorders in children; in the management of senility, p: 


ticularly confusional states; and in the treatment of psychoneurosc 


| 














{)) LK 7 


Se Lareacti 
a SAPD trade mark brond 


CHLORPROMAZINE HYDROCHLORIDE 











An M&B brand Medical Prod 


WMMMMHMM@@@@@@@@@@q@=@@@@7X@q@7@q]]7T@MM|M|™''1,, 1518.8." 8s: lg ZTTEGTTMHHMM@@@WH@H@@qMMMMét_“ 


PHARMACEUTICAL SPECIALITIES (MAY & BAKER) LTD - 


DAGENHAM ~- ENGLANI 








MA 93 


ns... 


€, clinical 
aspects of 
plications 
| its use in 
d. 

ctil’ is oi 

tractable 
esics anJ 

itus; the 

‘ment «| 


lity, pa 


iCurOse 


——— 





al Produ 


LANI 








TT Proceedings of the Royal Society of Medicine va 9 


Section of Neurology 
President—D. W. C. NORTHFIELD, M.S., F.R.C.S. 


[February 7, 1957] 


DISCUSSION ON THE CHANGING VALUES IN 
ELECTROENCEPHALOGRAPHY 


Dr. Denis Hill (Institute of Psychiatry, Maudsley Hospital, London): 

The title of this discussion suggests that there have been some significant and radical 
changes in the theory or practice of electroencephalography. This, I think, has not yet 
occurred, but I believe we are now in a position to take another look at our subject and to 
make an attempt at re-appraisal of its techniques and of its usefulness. The history of 
electroencephalography indicates that in its clinical application it has been necessary 
always to use an empirical approach. We still have no fundamental knowledge of how the 
EEG phenomena are produced by neurones, and we have little knowledge of how these 
phenomena are altered by disease processes. We still do not know with any certainty 
what physiological functions, if any, these spontaneous electrical rhythms reflect. 
Interpretation of the EEG record for meaningful clinical purposes has rested therefore 
upon a basis of approximate correlations. There is little or no physiological logic or mean- 
ingfulness in this process, which has been empirical at the lowest level—i.e. a process of 
correlating EEG patterns with clinical facts without, as a consequence, the development of 
any theory which can be tested by experiment to account for the associations which have 
appeared. The lack of a general theory of cerebral functions to take account at once of 
both the normal and the abnormal EEG is still the greatest defect in the subject. The 
patterns of electro-cortical activity seen in the experimental animal subjected to lesions 
in, and stimulation of, different subcortical areas bear striking resemblances in many 
instances to the abnormal patterns encountered in the human EEG. It has proved very 
tempting to interpret the phenomena of the abnormal human EEG in terms of the results 
obtained on the experimental animal. The recognition of the influence which subcortical 
systems have upon the patterns of the cortical EEG has been the oustanding advance in 
knowledge of the last ten years. 

Nevertheless we must admit that the empirical approach to the subject has failed, since 
by this method the accuracy of diagnosis—the capacity to answer the clinical problem— 
has not significantly increased. Rather the reverse has occurred, since with increasing 
knowledge and experience, the apparent correlations have become less certain. In this 
respect we can compare the situation of clinical electroencephalography with other empirical 
techniques in medicine which have proved successful. Generally speaking, most of the 
measurements of chemical or physiological variables and the single observations of an 
anatomical or of a structural nature which we can make on man have reasonably hard 
and fast and therefore predictable associations. It is upon such things that the validity of 
oratory techniques rests in clinical medicine. The empirical approach to electro- 
*ncephalography has failed by comparison. The early work relating simple EEG 
servations to obvious clinical events has not proved a solid foundation upon which 

‘ther measurements could be made which, in turn, increased knowledge of cerebral 

iction or led to greater accuracy in topographic diagnosis or understanding of disease 

cess. I would say that, as a result of a single EEG examination and without any 
tical information it is rarely possible to predict what is likely to be wrong with a patient. 

e most useful knowledge the electroencephalographer can possess is clinical information 

out the patient; indeed, the electroencephalographer must interpret his data in the light 

the clinical symptoms. Complete ignorance of the clinical state or an inability to under- 
* nd the clinical problem which the patient presents, leads to the wildest errors, even in 
t » hands of the most experienced physiologists. 

some of the difficulties which have arisen may have been due to common errors of 
t nking such as: 

1) First there has been preoccupation with areas of the brain as if they were autonomous 
ts when, in fact, every area is part of a system or systems, disturbance in any part of 
ich may disturb the functions of the area under observation. 

2) As a corollary of this there has been the idea that the disturbance caused by a lesion 

necessarily at the site of the lesion. 

3) Thirdly there has been the erroneous idea that there exist electrophysiological or 

ectropathological”’ entities having constant clinical associations and a common causation. 

example of this is the idea that bilaterally synchronous spike and wave activity is a func- 
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tional entity with epilepsy as the clinical association and a constitutional or genetic causa‘ on, 

(4) Then there is the common error of treating the data recorded on the moving p. per 
as if it was a “thing”, when in fact what are recorded are only changes of excitab lity 
during the period of time under observation. From this another error follows, that t ere 
is “‘an amount of abnormality”. We commonly say, for example, that “‘there is a : on- 
siderable amount of 2-3 c/s activity in the right frontal areas”, or there is a “large amount 
of bilaterally synchronous spike and wave activity’, suggesting that the greater the “‘amoi nt” 
of abnormality, the more pathogenic the lesion, or the more certain it is that a lesion ex sts, 
or, by implication, the more serious the prognosis. 

In place, therefore, of a spatial anatomical concept of local areas of the cerebral co: tex 
as autonomous units, the electrical functions of which reflect the state of health or discase 
in them, there is a functional non-spatial and physiological concept of neuronal systems, 
involving cortico-cortical, intracortical, and subcortical-cortical connexions. Every «area 
of the cortex is involved in all such systems, and the character of the spontaneous electrical 
activity in any cortical area may be affected by excitability changes in any part of any of 
the systems in which it is involved, and of which it forms a part. The EEG pattern is 
therefore sensitive to a large number of different physico-chemical changes but also to 
structural lesions of all kinds and in many anatomical sites remote from the area under 
observation. The functional or clinical correlates of changed excitability in these neuronal 
systems are not with motor behaviour or sensory experience, i.e. not in altered functions 
as detected by the methods of classical neurology. Rather it seems that the probable dis- 
tinctive correlates will prove to be with adaptive psychological functions at a high level, 
such as learning abilities or conditioning processes. If this proves true we cannot therefore 
expect to find, and in fact we do not find, hard and fast correlations between EEG phenomena 
and sensorimotor functions of the C.N.S. In this respect there is a clear contrast with the 
data of morbid anatomy. Very numerous different clinico-pathological entities may 
result in the same EEG pattern, and many types of EEG pattern can occur in one disease. 

I would like to illustrate this theme by reference to three commonly encountered abnormal 
phenomena of the EEG. The first of these is concerned with the alpha rhythm and can be 
described as—changes of amplitude and occurrence of the alpha rhythm, lateralized to one 
hemisphere or confined to one area of the head. 

Selective loss of the alpha rhythm on one side of the head is encountered in gross 
hemiatrophy and is seen, for example, in patients with infantile hemiplegia. In these 
cases it is assumed that the cortex producing alpha waves is absent. One can, in fact, map 
out maximal areas of atrophy with some precision by this means and recording the EEG 
under barbiturate narcosis facilitates the process since the fast rhythm which then develops 
in normal cortex is absent in atrophic areas. But if many records are taken in such cases 
it will be seen that the amount of rhythm in the damaged cortex varies from time to time. 
It is never safe to assume atrophic cortex on the basis of a depressed or absent alpha rhythm 
in one record. Indeed absent rhythm may mean that a mass of inert tissue, such as a 
hematoma or meningioma, intervenes between the recording electrodes and the brain. 
But there are often equally important and more commonly encountered cases than this. 
Reduction or absence of the alpha rhythm may follow a cerebral thrombosis, a contusional 
blow, a focal epileptic seizure, a surgical procedure and sometimes when there is a space- 
occupying lesion, either intracerebral or extracerebral, anterior in the head on the same 
side. In all these cases the actual cortex from which the alpha rhythm is absent is itse!f 
normal from the structural point of view. As Williams and Reynell (1945) were the first 
to point out in the case of traumatic contusion, the site of disease or injury is general'y 
anterior to the areas of depressed alpha rhythm. In these instances we are obvious'y 
observing the changed excitability in cortico-cortical systems. 

A similar but sudden reduction of alpha rhythm is often witnessed when an epilep: 
focus starts to fire on the surface of the cortex. This active “suppression” of norn 
rhythm often precedes the discharge phenomena of the epileptic seizure and no doubt t! e 
same cortico-cortical neuronal systems are involved. 


The focal abnormality.—The second commonly encountered phenomenon of the EE : 
is the focus of abnormal activity, and here I shall discuss only the slow wave focus and t 
focus of spike potentials. The slow wave focus is regarded as evidence of abnormal cortic 
function in the neighbourhood of the electrode from which it is recorded. Walter (193 
was the first to point out the difference between the focus of slow waves having irregu/. 
form (i.e. varying frequency, amplitude and harmonic content) which is strongly suggesti 
of local structural disease, and the regular sinusoidal type of slow wave focus not necessari 
found in association with organic disease but often found in epileptics. The organic ty; 
irregular wave form focus is indeed one of the few distinctive, valuable and predictis 
signs in the EEG, being associated very frequently with structural lesions in the neighboui 
hood. But again the phenomenon can occur in the absence of such structural disease an 
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it is ;:0st unwise to predict this on the evidence of a single EEG, particularly if the patient 
suffers from epileptic seizures. A focus of this type of abnormal activity can persist for 
some days after the seizure in the area from which a focal seizure has started. Serial EEGs 
spaced over some days are necessary to establish the constancy of the finding. In both 
types of case, the postictal focus and the tumour focus, depression of the alpha rhythm 
may be evident as well on the same hemisphere. 


In the sinusoidal regular rhythmic slow wave foci, reported first in epileptics, the situation 
is more complex. These foci occur in normal cortex distant from structural lesions, and 
for this reason I think the term “‘physiological foci’ is justifiable. They occur in a very 
large number of disease processes, as well as in epilepsy and in many cases in which there is 
no known cerebral disease. In the latter these foci are often found in the posterior temporal 
areas. Yet in other cases where known local lesions of the brain exist, the physiological 
focus may be also in the posterior temporal areas, when the lesion is elsewhere, perhaps in 
the other hemisphere. Indeed the physiological focus is always at a distance from the 
lesion if one is present, e.g. frontal in an occipital lesion, parietal in a frontal lesion, posterior 
temporal with a lesion in the homologous areas of the opposite hemisphere. Here again 
one must assume the altered excitability in cortico-cortical neuronal systems. These 
“physiological foci” are often very sensitive to arousal stimuli, more so than the alpha 
rhythm, and in this respect contrast with the slow waves in the neighbourhood of lesions. 


The spike focus.—The repeated random appearance of spike potentials from one area of 
the head has not itself any clinical correlations. Brazier (1955) has suggested that these 
spikes have the same origin as strychnine spikes, namely, that they represent the synchronized 
discharges of the apical dendrites of large cortical cells, without necessarily any discharge 
of the cells themselves. The focal spike discharge has been generally accepted as the best 
evidence we have of a local epileptogenic lesion, be it scar, atrophic gyrus, neoplasm, or 
vascular anomaly. The spike foci are encountered, it is realized, in the marginal cortex 
adjacent to the diseased area; the spikes therefore are thought to have localizing value and 
indeed a wide clinical experience with the EEG gives good support for this view. Electro- 
corticographic studies have confirmed that the spikes are found in normal cortex around 
the lesion and moreover that such spikes are often at a considerable physical distance from 
the lesion. Indeed in many cases of infantile hemiplegia and in some of temporal lobe 
epilepsy in which focal macroscopic lesions are later found, spike foci have been obtained 
not only on the atrophic cortex and in the anterior temporal areas near to the lesions, but 
also on the opposite hemisphere. Moreover the firing of the spike discharges on the normal 
hemisphere is not in any way triggered by those on the diseased side, but is quite independent 
of them; nor are the spikes on the normal hemisphere necessarily in areas homologous to 
those on the diseased side from which spikes can be recorded. If one takes a series of 
EEG records over a few weeks in a cerebral hemiatrophy case or in a temporal lobe epileptic, 
one is likely to be confused by the fact that the sites of spike foci are not constant, nor is the 
intensity of their firing constant, from one occasion to another. The ubiquitous but 
inconstant character of spike foci is baffling to the electroencephalographer who from this 
da‘. alone is hard put to it to determine which spike focus, out of a possible 4 or 5, is the 
important one with localizing value. To put the matter in another way, if the patient has 
epi 'eptic seizures, from which area or areas do the seizures start? Which are the functionally 
operative area or areas and which are the unimportant ones? There can be no doubt that 
thi. is the proper question, for in hemiatrophy cases in which spikes are found on both 
hemispheres, they disappear from the normal hemisphere after hemispherectomy of the 
atr phic side. The answer to this question at present is, I think, that from spike foci alone 
th: electroencephalographer cannot make a decision; he needs other data. This data 
m:» be available in the EEG record—for example, a constantly reduced alpha rhythm 
in ‘n atrophic area seen over a period of days or in repeaied examinations; or may be 
cl. ical—the constant aura or focal character of the seizure pattern; or may come from 
ra iology, or from the physical signs. But considered in isolation the single EEG examina- 
ti : may be frankly misleading. In fact, in those cases in which the presenting symptoms 
a: epileptic seizures having a focal character, what elucidation can the single EEG provide? 
It nay show that epileptic spike discharges can certainly be recorded from the expected 
a: 1. This is satisfactory because on clinical grounds it was suspected, but if one is already 
c ‘ident on clinical grounds that focal epilepsy is occurring, it is merely irritating and 
s ves nothing if the EEG is normal. However, an epileptic discharge may be recorded 
n only in the suspected area but also in one or more other areas as well. The decision 
© which is the operative epileptogenic area, the choice between spike foci, can only be 
m de on a concordance between EEG and clinical evidence—the aura—focal character 
of he fit. In yet other cases it is necessary to activate the brain with a convulsant and to 
w ch the focal abnormalities in order to determine from which of them the seizure starts. 


- 
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Intravenous metrazol, Megimide, chlorpromazine and other drugs are currently used for 
this purpose. 

Subcortical type epileptic activity—The third commonly encountered abnormality in 
the EEG is subcortical type epileptic activity. This phenomenon, the _bilater.Ily 
synchronous episodes of spikes, spike and waves in different associations, has a num er 
of forms. In its 3 c/s spike and wave form it was formerly regarded as the best E'!:G 
evidence of idiopathic epilepsy. Occasionally, however, this can develop after br.in 
damage causing epilepsy and a cortical spike focus may also be present. 

In the less characteristic forms of fast and slow spike and wave complexes, the siib- 
cortical type discharges are found in association with a very large number of diffuse patio- 
logical processes and the clinical associations are equally varied and do not necessarily 
include epilepsy (Hill, 1956). It seems very probable that these discharges reflect chanzed 
excitability in subcortical-cortical systems and in themselves have no pathological or diagnos- 
tic significance. They are observed in the EEGs of patients with many and varied neurolog:cal 
disorders, in epileptics, in catatonic schizophrenics, and in behaviour problem patients; 
there is no single symptom or grouping of symptoms that can be related to the phenomenon, 

The EEGs of the two following patients illustrate disturbances in cortico-cortical and 
subcortical-cortical systems brought about in one patient by a meningioma—itself not 
localizable directly by the EEG, and in the other patient by a vascular disorder, a carotid 
artery thrombosis, whose effect might be expected to disturb the functions of one hemisphere 
predominantly. 

Case I.—This woman aged 59, under the care of Mr. Murray Falconer, was found to have a 
large tentorial meningioma growing from the dura in the region of the anterior part of the right 
lateral sinus. The tumour had bulged up and invaginated the inferior part of the temporal lobe 
at the temporo-occipital junction. For seven years she had suffered from temporal lobe seizures 
with tinnitus and flashing red lights as an aura. On one occasion she had had an olfactory hallu- 
cination. There were no signs or symptoms of raised intracranial pressure. The EEGs showed: 
(1) An alpha rhythm which was /Jarger on the right side; (2) rhythmic 2-3 c/s activity in the right 
frontal areas; (3) a focus of low voltage 6 c/s activity in the right central areas in the transverse 
electrode line; (4) very poor photic responses in the right parietal areas compared with those on the 
left; (5) gross reduction of barbiturate-induced fast rhythm in all areas, including the sphenoidal 
area, on the right side. After removal of the meningioma, reduction of the alpha rhythm was seen 
on the right side. 

Case I1.—This man of 47, under the care of Dr. Denis Leigh, was found to have partial occlusion 
of the right internal carotid artery from an atheromatous plaque. He had suffered three smull 
“strokes” causing left-sided weakness, from which he recovered rapidly on the first two occasio: 
The third occasion resulted in coma and during recovery from this a left-sided Jacksonian {it 
occurred. He showed a left hemiparesis and left-sided astereognosis and autotopagnosia. This 
patient subsequently had an operation for removal of the atheromatous plaque and artery repair 
carried out by Professor C. G. Rob at St. Mary’s Hospital. A series of EEGs showed the following 
characters: 

(1) A reduction in the alpha amplitude on the right side together with poor responses to photic 
stimulation on this side (Fig. 1). 

(2) Focus of rhythmic high voltage 2 c/s activity in the right frontal areas and low voltage 6 © s 
activity in the right temporal areas (Figs. 2 and 3). 

(3) Bursts of subcortical type epileptic activity, i.e. bilateral, mainly frontal grouped spikes ard 
slow waves (Fig. 2). 

(4) Under I.V. Pentothal narcosis, barbiturate fast rhythm showed gross reduction throughoit 
all areas on the right side (Fig. 3) 

(5) A focus of “sharp” waves at the right sphenoidal electrode, which persisted under Pentoth:! 
narcosis (Fig. 4). 

Three months after operation the Pentothal pattern and the focus at the right sphenoidal electro 
were still evident. 

Discussion.—Any general statement about the diagnostic value of the EEG must inclu 
the recognition that the single routine EEG has a very limited value. At most it c 
provide an indication that something is wrong and perhaps roughly where it is wrong, b 
precisely what is wrong it cannot predict. In many patients the single routine EEG 
normal, but if repeated studies are made in which the brain is subjected to activatii 
measures and to a changed physio-chemical milieu, new information often becomes availab 
which can throw light on the disturbed cerebral functions of the patient. For lack « 
a general theory we can again only use this information in an empirical way. It seen 
likely therefore that the use of the EEG as a single standardized test will be superseded | 
time by a series of detailed special investigations, planned in advance to answer certa! 
quite specific questions about the cerebral functioning of the patient. Clinical diagnosis 
in terms of the anatomico-pathological concepts of disease, is, | suggest, at one remov 
from the data of the EEG. Hitherto we have not known precisely what questions to ask 
If we knew them we might find that the answers to them are of an importance equal t 
those we get from other sources and by other methods. 
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Fic. 1.—Above: Reduction in the alpha rhythm on the right side in channels 5 and 7 compared 


with the alpha rhythm on the left side in channels 6 and 8. 
photic stimulation seen on the right side in channe 
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2.—A burst of subcortical type epileptic activity: spikes and slow waves seen in the frontal 
areas maximally (channels 1-4) but also in all areas as spike discharges. 
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any sort of answer. The isolation of the EEG laboratory and the lack of communication 
of ideas between clinicians and EEG workers in this country contrasts most vividly with the 
position in other countries. On the other hand there has been our failure to interest 
neurophysiologists in our problems. This again contrasts to our disfavour with other 
countries where we witness clinicians, physiologists and clinical EEG workers actively in 
communication and working together on clinical problems. Clinical electroencephalography 
may not yet have much importance in the whole field of the brain sciences. Yet in a sense 
the health and vitality of this small subject in any place, is a good indicator of one thing— 
the extent to which neurological thinking is based upon neurophysiological ideas and 
knowledge. 
ACKNOWLEDGMENTS 

| wish to thank Mr. Murray Falconer, Mr. Peter Schurr and Dr. Denis Leigh for their collaboration 
and for permission to report upon their cases. I am indebted particularly to Mr. Falconer for his 
interest and help in the planning of the EEG investigations and to Dr. W. A. Kennedy for his 
valuable assistance in carrying them out. 

REFERENCES 


BRAZIER, M. A. B. (1955) Epilepsia, 4, 9. 

Hitt, D. (1956) J. ment. Sci., 102, 264. 

Wa ter, W. G. (1938) J. Neurol. Psychiat., 1, 359. 
WiLuiaMs, D., and REYNELL, J. (1945) Brain, 68, 123. 


Dr. Gerald Parsons-Smith (West End Hospital for Neurology and West London Hospital): 

An entirely fresh dimension in neurology has been opened up by the use of serial EEG 
records instead of placing reliance upon single tracings. Records taken at regular intervals 
have proved of prognostic value in cases of head injury, epilepsy and in cerebral infections. 
They have a diagnostic value in differentiating between an improving vascular episode and 
a worsening neoplastic process. They have disclosed new facts; thus Cobb and Hill 
(1950) described the development of unique and diagnostic changes in subacute progressive 
encephalitis, whilst Gibbs and Gibbs (1947) found in other forms of encephalitis that children, 
unlike adults, develop 3 c/s spike and wave complexes in the course of the illness. In 
cerebral lipidosis, Cobb et al. (1952) found a remarkable diagnostic and persistent EEG 
pattern in children, but which does not occur in adults. 

Although the EEG can be expected to give exact localization in about 70% of the gliomata 
and lateralization in 90%, it should not be employed to demarcate the anatomical limits 
of a cerebral tumour since this can be achieved so accurately by various radiological methods. 
Its value lies in the selection of cases for investigation and once they have been diagnosed 
to reinforce the clinical evidence of their progress. Indeed, in the course of such cases, 
the EEG tracings may show deterioration well before there is any clinical evidence of this. 
Differential tumour pathology is impossible on EEG grounds alone except when there are 
multiple focal abnormalities such as are seen with metastatic deposits. If the clinical and 
radiological appearances of the tumour suggest that it is a meningioma a persistently normal 
E®G indicates that it is avascular whilst it can be inferred from a severe focal abnormality 
that the tumour has developed a fringe of blood vessels from the internal carotid tree and 
w ll be extremely vascular at operation. 
in epilepsy the pattern of the migration of foci in children was found after study of serial 
-ordings. The work by Gibbs et al. (1954) throws most light on these changes. During 
: first year of life, generalized continuous epileptic discharges are frequently encountered 
a pattern which they term hypsarrhythmia. This appears to be the most malignant 
{rm of epilepsy. Afterwards until about the age of 5, the picture is commonly one of 
i pure epileptic complexes, mixtures of slow spikes and slow waves. From then until 

yut the age of 12 generalized 3 c/s spike and wave discharges occurring in bursts are 

nmon and indicate a relatively benign form of epilepsy. Although these epileptic 
tures are more or less specific for their age groups, they do not tend to be transformed 

m one to another with increasing age. During adolescence, generalized seizure activity 

>omes rare and anterior temporal discharges are more likely to be encountered. Focal 

lepsy is seen, however, in young children when the occipital lobes are generally involved. 
these cases are kept under observation, the epilepsy will either clear up completely or the 

i will move forwards into the mid-temporal area. Around adolescence these, too, 

ar up or migrate into the anterior parts of the temporal lobes. They later migrate to 

‘per structures. In a series of children nearly half (48%) with occipital foci had become 


I 
t 


ite normal by the age of 9, whilst similar improvement later was found in those with 
d-temporal lobe epilepsy, 50% having become normal by the age of 15. 

Epileptic spike and wave activity is now known to occur in a number of different 
‘chemical disturbances, though there may well be an underlying linkage between them 
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These rhythms have followed the prescription of one of the hydrazides which can induc: a 
temporary epileptic state in animals and have been used to produce therapeutic convulsi: is. 
The most effective is thiocarbohydrazide, an oral dose of from 100 to 200 mg., produc ng 
a spontaneous seizure after one to three hours. EEG studies indicate that the seizures 
originate subcortically and 3 c/s spike and wave bursts have been recorded (Pfeiffer e7 4/., 
1956). The epileptic response to these hydrazides is thought to be due to acute pyrido» ine 
(vitamin B,) deficiency, the most convincing reason being that when given by mouth it «cts 
as a complete antidote to the temporary epileptic state. 

Following experimental work on animals on synthetic diet and particularly Swank «nd 
Jasper’s (1942) finding that epileptic paroxysms occurred in the EEGs of pigeons o: a 
thiamine-deficient diet, Fox and Tulledge (1946) treated eight schoolboys of 14 and 15 
years of age suffering from epilepsy with pyridoxine without the slightest change in the 
incidence of their fits. A similar clinical experiment was carried out by Livingston e7 al. 
(1955) who were not able to control epileptic seizures in any one of 31 patients treated with 
this substance. All these patients were over 6 months of age. 

Experience with infants under the age of 6 months is, however, quite different. An 
outbreak of convulsive seizures occurred all over the U.S.A. and was reported by Coursin 
(1954) and Molony and Parmelee (1954). The common factor to these infants was the 
very pure dried milk preparation which was shown to be deficient in vitamin B,. 54 of 
Coursin’s cases responded immediately to treatment with pyridoxine as did Bickford’s 
case (1954) whose EEG had shown hypsarrhythmia. Williams’ case (1954) was controlled 
with this substance, but the fits recurred whenever it was deprived of it. 2-3 c/s spike 
and wave epileptic discharges occurred in the infant studied by Hunt er al. (1954) and 
these were abolished in the EEG fifteen minutes after the prescription of 6 mg. of pyridoxine. 
The infant’s mother, in this latter case, had been given large doses of pyridoxine during 
pregnancy to control hyperemesis and it seems possible that in susceptible cases the foetus 
develops an active enzyme system which is capable of accelerating the breakdown of 
pyridoxine. Following delivery, this metabolic anomaly could be manifested as a state of 
pyridoxine dependency in the infant. 

It is interesting to compare this work with the changes described by Walton et al. (1954) 
in pernicious anemia and vitamin Bj, deficiency. 

A high incidence of seizure activity of the petit mal type has been described in cases of 
phenylpyruvic oligophrenia, the 3 c/s spike and wave activity appearing particularly in sleep. 
The clinical picture of intellectual defect, muscular hypertonicity and occasional fits results 
from an inability to oxidize phenylalanine to tyrosine—and has been considered to be due 
to phenylalanine poisoning. The urine contains phenylpyruvic acid, phenylalanine and 
phenylacetic acid. No consistent pathological findings have been reported though in one 
case described by Corsellis (1953) one occipital lobe was demyelinated. Clinical improve- 
ment has been reported from several centres with phenylalanine-free diet but symptoms 
returned when a normal diet was substituted. In two of three typically fair-haired children so 
treated by Woolf et a/. (1955) the petit mal ceased as did the spike and wave activity, the 
EEG becoming normal in one. 

A new inborn error of metabolism has recently been described by Baron ef al. (1956) 
and termed “H” disease. A defect in tryptophane metabolism to nicotinic acid has been 
postulated as the cause. They describe a family many of whom had a unique amin. - 
aciduria. 


Two of the children affected were subjected to serial EEG studies. The elder, a boy of 12, wos 
mentally backward and developed in 1951 a pellagra-like illness with ataxia. He was admitted '» 
the Middlesex Hospital under Dr. Edward Hart because these symptoms had not responded | > 
vitamin-B therapy which had benefited his elder sister fourteen years earlier when she was simila: 
affected. Clinical examination disclosed a variable cerebellar syndrome together with son 
pyramidal involvement. The urine contained a variable amount of amino-nitrogen, from 600 ™ 
to 1,130 mg. per twenty-four hours, the normal figure being 41 mg. Paper chromatography disclos: | 
a gross amino-aciduria. The urine contained at least twelve amino acids including analit 
phenylalanine and tryptophane. A pyruvate-metabolism test was normal. 

The disease was in an active phase during the period of EEG study. He was not drow: 

A feature of the tracings was the appearance of migrating 3 c/s focal abnormalities appearing 0\ 
one or other of the temporal lobes. Thus, on 8.6.51 (Fig. 1) a severe 3 c/s abnormality was prese 
in the left temporal lobe with a phase reversal. On 2.7.51 the dominant frequency was at 3 c/s a! 
this occurred in all areas. A similar record was obtained three days later, but on 9.7.51 (Fig. 
a 4 c/s focal abnormality was seen over the posterior part of the right temporal lobe, again with 
phase reversal. Three days later, this focal change disappeared. On 16.7.51 (Fig. 3) the 3 
focal change had reappeared over the left temporal lobe whilst three days later (Fig. 4) the foc: 
had reappeared over the right temporal lobe. In the following month, there was a phase revers: 
over the right temporal lobe. In January 1952 the records were quite normal. 

No further EEG examinations have been recorded, but he later developed violent outbursts 
temper and developed choreiform movements. The symptoms continued to vary and one relaps 
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Fic. 3.—3 c/s focal abnormality over left 


temporal lobe. part of right temporal lobe. 


1955 was improved with chlortetracycline and nicotinamide. One of the patient’s younger 
‘thers also suffered from the amino-aciduria and rash, and was of low intelligence. His EEGs 
e similar to those of his brother, and in one a severe 3 c/s focal abnormality with a phase reversal 
found over the right temporal lobe. His condition later deteriorated. In 3 other siblings 
mal EEGs were obtained. In 2 of these, the urine was quite normal, but the third, aged 6, showed 
characteristic amino-aciduria though nothing clinically was amiss. 


eversible EEG changes dependent upon a disorder of protein metabolism are encountered 
portal systemic encephalopathy. This condition is generally subsequent upon cirrhosis of 
© liver and the subsequent development of a portal collateral circulation. As a result, 


ic nitrogenous material from protein breakdown in the gut avoids deamination, is 
lected into the systemic circulation and adversely affects the brain, producing a picture 
mixed pyramidal and extra-pyramidal disease which sometimes superficially resembles 
rkinson’s disease. The patients exhibit a flapping tremor together with changes in 
rsonality, confusional attacks, epileptic fits and sometimes even progress to psychotic 
ites including mania and paranoia. 
rogen intake and coma may ensue. 


These symptoms are always aggravated by increased 
(Sherlock ef al., 1956.) 


Fic. 4.—Focal abnormality over posterior 
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EEG studies have been carried out on 75 patients under the care of Drs. S. Sher ock, 
W. H. J. Summerskill and A. M. Dawson. 


The results have been striking. The EEG tracings were placed into Grades 1 1» §, 
whilst the clinical condition was assessed in one of four grades. In the EEG, Graces | 
and 2 consisted of mild non-specific changes. In Grade 3, an alpha rhythm still appe: red, 
but was disturbed by long runs of 5-6 c/s waves, whilst in Grade 4 no normal act vity 
was seen, the dominant frequency being at 5-6 c/s in all areas. In Grade 5, this 5-0 c/s 
activity was disturbed by frontally-preponderant bursts of 2 c/s rhythms. The clinical 
grades were Grade 1, in which the changes were very mild, and Grade 2 when the flapping 
tremor was seen and there were early mental changes. In Grade 3, there was gross mental 
disorder with disorientation, whilst the patients in Grade 4 were stuporous. A close 
correlation was shown between the clinical state and the severity of the EEG abnormalities, 
The degree of the EEG abnormality was correlated with the level of ammonium concentra- 
tion in the arterial blood, the peripheral vein blood and the C.S.F. Although the findings 
in most cases were striking, some discrepancies occurred which are being studied. 

It has proved possible to reverse the EEG abnormalities by employing the specific treat- 
ment devised by Sherlock and her co-workers. If protein and nitrogen-containing drugs 
are completely withdrawn, whilst purges and chlortetracycline are given by mouth to 
diminish the small gut flora which act on the breakdown of protein and so assist in reducing 
the absorption of toxic nitrogen products, a quite normal EEG tracing may be produced 
coincidentally with the patient’s clinical improvement. 
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Dr. J. A. V. Bates (Neurological Research Unit (M.R.C.), National Hospital, Que” 
Square, London): 


A single EEG will occasionally localize intracerebral disease when no clues to the localiz. - 
tion are provided by thorough clinical examination and X-ray study. Usually this is known 
retrospect when the disease has progressed to give other signs of its presence. But the 
cases emphasize the need to make the electrical evidence of intracerebral disease as firm an 
unequivocal as a quadrantic field defect, a yellow C.S.F., or a shift of the ventricular systen 
Alongside these cases of successful prediction by the EEG one could place many failures 
for there are a number of pitfalls in the interpretation of abnormal electrical pattern 
obtained from a single routine scalp record. For example, it is now clear that localize 
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eleci:ical abnormality may arise from histologically and functionally normal cortex which is 
bein’. influenced only by nervous conduction from a remote area—in other words, that false 
joca'\zing signs occur in the EEG just as they do in clinical neurology; that a record normal 
to-d..y may be abnormal to-morrow or with one type of abnormality to-day there may be a 
diffe: ent type to-morrow; that an abnormality in a resting record may disappear during a fit, 
or a ternatively during a fit may shift to a distant area; that clinical improvement is not 
necessarily related to electrical improvement and vice versa; and that as experience increases, 
inspection of an EEG record makes one less and less definite about inferring the state of 
consciousness of the patient, for considerable changes may occur in the level of consciousness 
with no corresponding changes in the scalp record and vice versa. 


I think it is fair to say that the general trend of work on the exposed brain with large and 
small electrodes is to increase our wonder that the scalp record is of any use under any 
circumstances at all, for this work repeatedly reminds us of the highly localized nature of 
many types of electrical change and we must conclude that much electrical activity of clinical 
significance finds no representation at all in the scalp record. Nevertheless it is possible 
sometimes not only to obtain a localization of electrical abnormality on the scalp, but to get 
from the EEG presumptive evidence of local disease strong enough to justify a craniotomy 
when the patient is sufficiently disabled. This is illustrated by the following two cases. 


Case I.—As a boy of 11 the patient was taken to hospital because for one month he had been having 
frequent short spells in which he lost consciousness but did not fall. An EEG showed a left temporal 
slow wave but there was nothing clinically to support the idea of local disease, X-rays were negative 
and the boy was given Tridione. This petit mal type of attack without any warning became more 
frequent and an occasional grand mal attack was added. He became surly and violent at times, 
drugs were changed, schooling became impossible, and he was sent to a colony. In the colony his 
behaviour was deplorable, his fits frequent and he was discharged at the age of 15 to a most unsatis- 
factory home. He first came to Mr. I. McCaul at the Whittington Hospital at the age of 19. He 
was a miserable specimen, sour and aggressive in between his fits, quite unemployable, in trouble with 
police and neighbours. He had no lateralizing aura to his fits, but he had a feeling that the ceiling 
was descending on him before he lost consciousness. He had no physical signs and A.E.G. and 
angiography were normal. In the EEG there was a well-localized left temporal sharp and slow wave 
abnormality, but a bilateral abnormality was frequently present also. We decided not to operate 
on his left temporal lobe because the EEG localization was not supported by any clinical or radio- 
logical evidence, and in view of his general personality and bilateral EEG disturbance we thought him 
a bad bet. His response to this decision was to attempt suicide by swallowing a large collection of 
tablets. His life was saved by a lucky chance, but he told us on recovery that he would do it again 
and not fail if he could not have the operation. Faced with this unusual predicament his left temporal 
lobe was explored with electrocorticography under local anesthetic. The cortex looked normal but 
beneath the electrical focus a cyst 1 cm. in diameter surrounded by extensive gliosis was found and 
removed. Since the operation two years ago he has been entirely free from fits, though he has had an 
occasional “feeling” which does not develop further. There has been a striking change for the better 
in is general morale and behaviour and he is now at work for the first time in his life. 


Case II.—A boy of 14 came under the care of Dr. Denis Williams. He was a normal child in a good 
home until at the age of 7 he had a series of major attacks. Anticonvulsants were given but the attacks 
continued without any localizing features and there was a sudden onset of severe aggressive behaviour 
associated with his attacks. He was investigated a year later. There was nothing to find clinically 
or on lumbar encephalography, but a single routine EEG reported on by Dr. W. Cobb showed a left 
frontotemporal slow spike and wave. This was suggestive of an acquired lesion but there was nothing 
to support it, operation was deferred and the boy was lost sight of. He, in fact, went from bad to 
worse, a colony could not keep him because of his severe behaviour disturbance and at the age of 

12 he was sent to an adult mental institution. Here he developed a left foot-drop and now, aged 
was sent again to the National Hospital. Here he would have outbursts of extreme, aggressive 
iviour terminating in a grand mal attack. The reason for his foot-drop was a mystery, but there 
nothing to suggest an intracerebral lesion; a lumbar encephalogram was again normal. The most 
picuous feature of his very abnormal resting EEG was frequent bilateral outbursts of complex 
irregular spike and wave episodes. They were most prominent in the frontal leads and showed 
ght difference on the two sides of the head—the spikes were sharper and greater in amplitude on 
right side and the slow components occasionally more marked on the left. It was suggested 
there might be a left frontal lesion giving rise to secondary bilateral synchrony, but a left carotid 
riogram was reported on as normal. In spite of this further EEG explorations were done, for 
rnificant piece of past history was now discovered, namely that after one series of attacks several 
‘s before he had had a dysphasia and right-sided weakness of a few hours’ duration. In the 
1er EEG tests there were several recordings from additional scalp electrodes, while intravenous 
yiturates were given, and finally extradural electrodes were placed over each frontal lobe through 
ital burr holes. These additional tests greatly strengthened the electrical evidence for a left 
‘tal lesion and when a flap was turned by Mr. W. McKissock a large lesion was at once 
arent. The operation notes read “the surface of the cortex shows an oval area of old 
norrhage, 5 cm. in diameter, greenish-yellow in colour and to me exactly the sort of lesion that 
© © sees from intracranial hemorrhage due to a cortical angioma. The area of abnormal tissue 
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extended down to the base of the anterior fossa and on to the undersurface of the fronta! obe 
extending as far backward as | cm. short of the lesser wing of the sphenoid’’. The electrical abn »rm- 
ality was even more widespread on electrocorticography and an extensive amputation of th. left 
frontal lobe was performed. The pathologist reported that “sectioning was difficult owin: to 
calcification but the specimen contained a cyst and locules of altered blood bounded by dense « hite 
connective tissue suggestive of an angiomatous malformation”. The boy has been entirely free .rom 
fits since the day of operation over two and a half years ago and attends a normal school a id is 
a socially satisfactory person. 


Discussion.—These two cases bring out a number of significant points. First that in ‘heir 
fully-developed state both cases satisfy all the criteria on which “idiopathic epilepsy” is 
diagnosed: no localizing features in the character of the fit, no physical signs, special X-rays 
normal, generalized bilateral EEG disturbances; and they remind us that grand mai and 
a type of minor attack without lateralizing aura are common symptoms of local disease in 
a cerebral hemisphere. This point needs stressing because there is a tendency to look on 
fits of these types as evidence of a primary disorder of a “‘centrencephalic”’ system and ipso 
facto untreatable save by drugs. No EEG record should, in my opinion, ever be used to 
support a diagnosis of “idiopathic” or “essential” or “‘centrencephalic” epilepsy. Tiiese 
terms are, at the moment, required to cover cur ignorance, and I would suggest that the | EG 
is being over-interpreted if it is used to make these terms scientifically respectable. 


A second and more fundamental point which these cases illustrate is well known to 
electroencephalographers, namely the questionable value of a single routine scalp record. If 
it gives some supporting evidence, however weak, to a clinical impression, it may be appreci- 
ated, but if a localization is suggested for which there is no other support, the single routine 
scalp record will be ignored (and in my opinion rightly) because the evidence it provides is 
insufficiently definite. 

It would seem that cases like the above two in which this occurs should be admitted 
to hospital for a thorough investigation of cerebral function with a series of electrical tests 
appropriate to the case planned by a clinician with special training in EEG methods and 
with neurosurgical assistance at hand. He will have a number of questions to consider: 
Shall medication be withdrawn? Shall a fit be provoked with an intravenous drug during 
a recording? Shall intravenous barbiturates be used? Shall sphenoidal electrodes be used, 
or shall electrodes be inserted through burr holes in the scalp? Is electrocorticography 
necessary? And so on. 

As the variety of procedures and tests is multiplied and evidence of cerebral damige 
becomes consistent throughout different types of test, the EEG evidence has a chance of 
acquiring the necessary firmness, and only then will action be taken on it. There are good 
grounds for suspecting that the single routine EEG as at present conceived is strangling ‘he 
proper development of the art. For the few trained people are occupied in the provis:on 
of a large volume of reports, many of which must be too indefinite to be helpful to the 
clinician, and, at worst, may be definitely misleading to him. 











4) 


e frontal obe 
rical abr orm- 
on of the left 
ult owin: to 
y dense « hite 
rely free .rom 
school 2 id js 


that in ‘heir 
epilepsy” is 
ecial X-rays 
nd mal and 
I disease in 
to look on 
Mm and ipso 
be used to 
Sy. Thiese 
at the LEG 


ve 


known to 
record. If 
ye appreci- 
gle routine 
rovides is 


' admitted 
trical tests 
thods and 
consider: 
ug during 
S be used, 
cography 


| damage 
‘hance of 
are good 
gling the 
rOVis!on 
ul to the 








Proceedings of the Royal Society of Medicune “Pr 


Sec. onal 
pagc 29 


Section of Comparative Medicine 
President—DouGLAs MCCLEAN, M.B., M.R.C.S. 


[May 15, 1957] 


DISCUSSION : RECENT ADVANCES IN THE USE OF TISSUE CULTURE 
METHODS IN VIRUS RESEARCH 


Dr. F. Kingsley Sanders: 
Virus Titration in Cell Suspension Cultures 

The behaviour of viruses within their host cells can best be studied under conditions 
where a known number of uniformly susceptible cells is exposed simultaneously to a known 
number of infectious virus particles, and the resulting yields of new virus accurately 
measured. ‘This is most easily done when both cells and virus can be kept continuously in 
suspension, and is, in fact, standard practice in work with bacteriophages. Cell suspension 
cultures, however, have been little used in animal virology so far. Sanders (1953) described 
the multiplication of mouse encephalomyelitis virus in suspensions of mouse ascites tumour 
cells; later, Pereira (1954), and Dulbecco and Vogt (1954), studied the multiplication of 
fowl plague and Western equine encephalomyelitis virus in suspensions of cells prepared by 
the trypsinization of chick embryos. In all 3 cases the cell suspensions were used only as 
a primary growth system for the virus. Estimates of virus content were made separately 
by other techniques such as hemagglutination titrations, infectivity end-point estimations 
in tube cultures, or by plaque counting on monolayer tissue cultures. 

The present paper describes a technique whereby the progress of infection in a cell 
suspension culture can be followed directly, and includes a method for estimating directly 
the quantity of virus present in such a culture. 

Theoretical considerations—If a suspension of free, separate, cells at a concentration of 
C cells/ml. is mixed with a virus suspension and adsorbs V virus particles/ml. from that 
suspension, the average multiplicity of infection m, is given by the expression: 


m= x ae Pe DL Pe ere (1) 
whence 
eg i ER rere (2) 


loreover, the proportion of cells infected by 0, 1, 2, .... virus particles will be given by 
te successive terms of the Poisson series. The first term of this series is: 


fo Beet ee er ere (3) 

vus, if we can determine P (O)—i.e. the proportion of uninfected cells in such a suspension, 
can be read off directly from a table of exponential functions. Then, if the total concen- 
ition of susceptible cells is also known, the virus content can be determined from the 
pression (2) above. C may be found by directly counting the number of cells present per 
|. of suspension. To determine m it is necessary to find some way of distinguishing 
fected and uninfected cells in the suspension. 
A method of titration based upon these principles has been used to study the multi- 
ication of encephalomyocarditis (EMC) virus, in suspensions of mouse ascites tumour cells 
“rebs 2 carcinoma). A description of this method is presented in the hope that a similar 
chnique may be useful to other workers, in particular those who are investigating systems 
which the multiplication and the release of virus may not be accompanied by any clear 
topathic effect. Ascites tumours consist of a large population (1-2 x 10® cells/ml. of 
udate) of separate similar cells floating free in fluid in the mouse peritoneum and can easily 

recovered, washed and suspended in suitable media. Hoskins and Sanders (1957) have 
»wn that such cells, maintained as a sheet of cells adherent to the wall of the culture vessel, 
= able to support multiplication of encephalomyocarditis (EMC) virus with high virus 
elds, and the production of cytopathic change. 
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Cell suspension cultures.—Mice with well-developed ascites are killed, and the tumour cell 
containing exudate aspirated from the peritoneal cavity, and the cells washed free of as itic 
fluid by centrifuging with phosphate buffered saline (PBS, Dulbecco and Vogt, 1‘ 54), 
Such cells can be maintained in suspension by the methods described by Earle et al. (1 '55) 
in a simple mixture of saline and glucose. The culture vessels used are 150 ml. Pyrex, lat- 
bottomed boiling flasks containing 10 ml. cell suspension. The cells are maintaine. in 
suspension by shaking on a Brunswick type shaker at a rotation speed of 1 r.p.s. at 37 C. 
When such cultures are set up at a concentration of up to 3 x 10’ cells/ml. of culture | uid 
there is no significant loss of cells during seventy-two hours of incubation; on the other h:nd, 
no significant cell multiplication occurs during this time. 


Detection of infected cells.—In the past, a number of in vitro methods have been use: to 
distinguish between “‘viable”’ and “‘non-viable” cells in a given preparation of tumour cells, 
Among these is the method suggested by Schrek (1936), who showed that when a tumour 
cell suspension is treated with 0-05 °% aqueous eosin under controlled conditions, differential 
staining occurs, which is correlated with cell viability; only “‘dead’’ or injured cells are 
presumed to stain. 

When freshly washed suspensions of Krebs-2 carcinoma cells are treated in this way less 
than 5 % of the cells take up the stain (Hoskins ef a/., 1956). This is so both for cells freshly 
removed from mice with ascites, and for cells which have been maintained in agitated fiuid 
cultures for up to thirty-six hours. However, when cultures infected twenty-four hours 
previously with a large amount of EMC virus were similarly tested, over 95% of the cells 
stained with eosin. It was therefore suspected that the cell staining of infected cultures 
might be correlated with the growth and release of virus from infected cells. Fig. 1 shows 
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infected cells. the primary culture. 


the percentage of cells taking up eosin in samples withdrawn from a suspension of tumor 
cells, at intervals after the addition of EMC virus in high multiplicity. It will be seen th it 
there is a very close correspondence in time between the appearance of cell staining, and t 
virus content of the supernatant fluid of the culture. The figure also shows that the ti 
before the release of new virus begins is of the order of eight hours, and that release 
virus is virtually complete by fourteen hours. When suspensions of cells are infect: ! 
at lower multiplicities, a smaller total number of the cells becomes stained. It is th 
suggested that the staining reaction with eosin can be used to mark which cells in a giv: 
suspension have become infected. In each case a total cell count, together with a different: 
cell count of the cells remaining unstained by eosin (i.e. uninfected cells) provides all t! 
information necessary to calculate the amount of virus adsorbed by the cells according to t! 
principles given above. The basis of the test is to infect a suspension of cells with viru 
and after a time sufficient for one cycle of multiplication to take place (i.e. ten to fourtee 
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hours), to stain the cells with eosin, and count both the total number of cells and the 
proportion which remains unstained. From these figures the virus content of the suspension 
cai: be calculated. Fig. 2 shows the curve of virus release, when the virus content of the 
diflerent suspensions is measured by this method, correlated with the results of hem- 
agelutination titrations of the same material, and with the appearance of eosin staining in the 
primary culture. It is seen that there is a very close agreement between the values obtained 
and the hemagglutinin development curve. Such a method of titration has an accuracy 
close to that given by plaque counts, and about ten times the accuracy of end-point titrations 
in either tissue cultures or mice. For example: of two typical virus preparations, consisting 
of the supernatant fluid from infected suspension cultures, the first (K 9) has a titre of 1-02 + 
0-08 « 10° cell-killing units/ml. (SE of the mean of 12 observations), the second (K 8) 
contained 1-83 +0-08 x 10° cell-killing units/ml. (SE of mean of 11 observations). 


in practice the time at which samples from the cultures are stained is critical. In 
experiments with multiplicities of less than 1-0, in which the course of the growth cycle 
was followed by means of the eosin staining reaction, clear evidence of a “second step” in 
the growth curve was found as early as fifteen hours after inoculation. To be certain that 
the proportion of stained cells found relates to only one cycle of growth, at least two succes- 
sive samples should be counted between twelve and fourteen hours after inoculation; both 
should show roughly the same proportion of staining. Alternatively, sufficient encephalo- 
myocarditis (EMC) antiserum to prevent the second cycle can be added to the culture one 
hour after infection. In this case it is advisable to use antiserum which has been adsorbed 
with cells to remove Krebs cell agglutination, otherwise clumping of cells in the culture may 
distort the results of the counts. 

As a test of the validity of the method for measuring virus concentration a number of 
experiments were made in which virus and cells were mixed at different multiplicities and 
the proportion of unstained cells counted at eleven to fourteen hours after inoculation. 
The results are shown in Fig. 3. 
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Fic. 3.—Comparison of virus titres obtained by the “‘cell-killing’’ method with 
those obtained in mice; explanation in text. 


In the first experiment (shown by open circles in Fig. 3), a set of virus-cell mixtures 
vere made in which twofold dilutions of virus were added to twofold dilutions of cells, the 
lilutions being chosen in each case to give an approximate multiplicity of 1-0 on the basis 
f the infectivity for mice of the virus suspension used. In the second experiment (shown by 
he black circles in Fig. 3) a constant cell concentration of 1 x 10’ cells/ml. was infected 
vith virus diluted so as to give multiplicities varying between 1 and 0-3. The amount of 
irus added, calculated from the known titres in mice of the virus suspension used, was then 
lotted against the apparent titre measured according to the principles described. The 
traight line is the calculated regression line for the whole data. This had a slope of 0-98 
vhich was found not to differ significantly from the value of 1, which would be expected 
n theoretical grounds. It can, therefore, be concluded that the method, as used, provides 
. valid way of estimating the virus content of a suspension. 


The method used at present for the performance of these titrations is as follows: 
Unknown virus suspensions are first titrated in vitro for their hemagglutinin content. Once 
his is known the infective virus content of the suspension may be roughly estimated as 
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HA units/ml. x 10°. On this basis a cell suspension and virus suspension are prepared at 
such dilutions that when mixed they will give a theoretical multiplicity of between 0-1 anc 1. 
The reason for the choice of this range is that at a multiplicity of one the suspension may »e 
expected to contain about 37 % of uninfected cells. At a higher multiplicity a smaller propwr- 
tion of uninfected cells may be obscured by the presence of a small number of cells which < re 
naturally resistant for some reason or other, i.e. although infected by virus they do not rele«se 
new virus and thus do not stain. The preliminary hemagglutinin titration is used merely is 
a guide to the correct virus and cell dilutions to choose for the actual titration itself. 

At the lower end of the scale the method is not yet suitable for the measurement of smull 
quantities of virus. The cells do not survive well at a concentration of less than 10°/ml. 
and the proportion of stained cells at multiplicities of infection at below 0-1 are too small for 
accuracy in counting. Dilute normal uninfected tumour cell suspensions incubated for te 
same time as infected cultures may contain up to 10% of stained cells. Cells like this, which cie 
a “normal” death, are likely to distort the results of cell staining titrations carried out with 
multiplicities of less than 0-1. Thus, the method as a whole cannot be expected to give 
reliable results when virus concentrations in the culture itself are less than 105/ml. 


Comparison between the results of the cell-suspension and plaque titration methods.-- 
A plaque method of titration for the system EMC virus/Krebs-2 carcinoma cells has recently 
become available and will be reported elsewhere. Fig. 4 shows the type of plaques obtained 





Fic. 4.—Plaques given by EMC virus (K 2 strain) on a layer of Krebs-2 carcinoma 
cells, stained with Neutral Red. 


with this virus and the Krebs-2 carcinoma cells. When selected virus suspensions are 
titrated simultaneously by both methods the results obtained do not always closely 
correspond. Any differences observed can, however, be related to the nature of the virus 
suspension itself and not to the errors of the methods. For example, “fresh” virus—i.e 
virus harvested and titrated immediately upon its release from infected cells—or ‘“‘intra- 
cellular” virus—i.e. virus released artificially from infected cells by shaking with glass 
beads at the peak of the multiplication cycle—give the same virus content whether measured 
by plaque titration or by eosin staining in cell suspension cultures. However, virus which 
has been frozen and thawed in the absence of protective protein, or heated for more than 
one hour at 37° C. shows a much lower infectivity titre by plaque count than by the staining 
method. Similarly, fresh virus released from cells at very high multiplicities of infection als« 
has a lower virus content when measured by the plaque method than by cell staining. In 
this connexion it must be remembered that a plaque forming particle represents a virus uni! 
which is able to infect cells and multiply within them to form new virus which can then 
initiate further cycles of infection in other cells; and this process must go on long enough 
to produce a visible plaque. The cell staining procedure, on the other hand, measures 
virus which is able to adsorb to cells and initiate changes within them so that the infected 
cells are killed after a time equivalent to one growth cycle; no virus able to infect other cells 
need be released. It is obvious, therefore, that the cell staining and plaque methods of titration 
do not necessarily measure the same virus property. For this reason we now express the 
content of virus suspensions titrated by the cell staining method in cell-killing particles 
(CKPs) per ml., to distinguish this property from the plaque-forming particle (PFP) content 
of such suspensions. There is preliminary evidence that the CKP can appear as a degraded 
form of the PFP, and also that infection of cells at very high multiplicities can perhaps 
produce progeny virus where a great excess of CKPs are present. Generally speaking, the 
hemagglutinin content of EMC virus suspensions follows its CKP and not its PFP content. 


Further applications.—As with other titration methods the method can also be used to 
measure the antibody content of sera. In this way, incubated serum virus mixtures can 
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be added to a larger volume of cell suspension and the number of uninfected cells estimated. 
Wi:h appropriate experimental design the rate constant of neutralization (K) can be measured 
with fair accuracy. 


General principles —In order that similar methods can be applied to other cell virus 
systems the following conditions must be fulfilled: 

(1) The cells used should be separate, identical, and capable of surviving in free suspension 
for the period of observation necessary without significant mortality. 

(2) A high and constant proportion of the infecting virus present must rapidly adsorb 
to the cells and subsequently undergo “multiplication”. 

(3) A method must be available for distinguishing unequivocally between infected and 
uninfected cells, for measurement of the proportion of uninfected cells must be carried out 
after an interval sufficient for one growth cycle, and no more. 
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Mr. R. F. Sellers: 
Some Observations on the Plaque Technique 


Since Dulbecco (1952) introduced the plaque technique, it has been successfully applied 
to a number of viruses (see Isaacs, 1957). Two methods are used. In one a cell monolayer 
grown on glass is infected with virus and covered with an agar or plasma overlay (Dulbecco, 
1952; Noyes, 1953); in the other a suspension of cells is infected with virus, melted agar 
added, and the mixture poured on to a preset agar plate (Cooper, 1955). In both methods 
after a period of incubation the necrotic areas caused by the virus (the plaques) are brought 
into prominence by an intravital dye. The plaques can then be counted, measured or 
isolated as a pure virus clone. 

In 1955 I found that the virus of foot-and-mouth disease multiplied on pig and calf 
kidney-cell monolayers and that plaques could be produced on pig kidney-cell monolayers 
(Sellers, 1955). Since then we have used these monolayers extensively. Cell Suspensions 
obtained by trypsinization from the kidney cortex are grown in glass containers in a medium 
consisting of Earle’s saline, lactalbumin hydrolysate 0-5%, yeast extract 0-01% and 
7-5-10% ox serum. The cultures are incubated at 37° C. in an atmosphere of 4% CO, in 
humidified air. After six days’ growth the monolayers formed are transferred to Petri 
dishes using a minimum cell concentration of 4 x 10° cells/ml. and incubated under the 
conditions described before. Complete monolayers are formed in two days, and are then 
infected with a suitable virus dilution and after an adsorption period of 30 minutes covered 
with an agar overlay. The agar overlay consists of 1-2 ml. 3% Difco washed agar in distilled 
water, 0-1 ml. neutral red in distilled water, 1-3 ml. twofold Earle’s saline, 0-2 ml. ox serum 
and 0-9 ml. of Earle’s saline, lactalbumin hydrolysate, yeast extract solution. The plaques 
may be seen and counted from two days onwards. 

t is an essential requirement of the technique that the virus should destroy the cells, but 
several factors affect the cytopathic action, the virus yield and the number and morphology 
© the plaques formed. A monolayer culture normally susceptible to virus action may 
b come resistant due to changed culture conditions. This resistance may be due to the 
presence or overgrowth of the susceptible cells by a resistant cell population or to a 
p ysiological change in the susceptible cells. In a study of the action of the virus of foot- 
2 d-mouth disease on calf kidney-cell monolayers, my colleagues Mrs. Burt and Miss 
( mming (Burt, Cumming and Sellers, 1957) have found that by continued culture and 
i ection in the presence of ox serum the cytopathic action of the virus on the epithelial 

e cells is masked by the overgrowth of a resistant fibroblastic type of cell. By reduction 
© the ox serum concentration and addition of pig serum, the rate of growth of the fibro- 
' stic cells appears to be hindered, and in many instances plaques can be produced, which 
rough smaller give a similar titre to those obtained on pig kidney-cell monolayers. 

‘sslén and Dinter (1956) have found a similar effect on calf kidney cells, when they used 
ine amniotic fluid in the medium. My colleague Pay (1957) describes two types of cells 
‘ountered in monolayer cultures of adult cattle tongue epithelium, both of which produce 
is but only one shows the cytopathic changes. Resistant fibroblastic-type cells are 
sent to a certain extent in pig kidney cultures, but here culture conditions affect the 
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physiological state of the cells (Sellers, 1957). _When the monolayers are grown in a medi. n, 
where Hank’s saline is substituted for Earle’s, among strains of the virus of foot-and-mo th 
disease forming large plaques the plaques are smaller and fewer and the cytopathic ef ct 
is reduced. When Earle’s saline is used and excess carbon dioxide allowed to act on he 
cells for a short time, there may be a reduction of thirtyfold or more in the number of 
plaques formed on a plate, the plaques are smaller and in the case of strains forming sn ill 
plaques may be absent altogether. Presumably it is the effect of pH on the cell metabo]: m 
which causes this; a high bicarbonate content buffered by a regular concentration of cart )n 
dioxide being preferable. Gifford et al. (1956) found a decreased virus yield of polio vi: us 
from HeLa cells due to an increase in acidity, and Barron and Karzon (1957) describe« a 
PH effect on the cytopathogenicity of orphan viruses on monkey kidney tissue cultu: 
Sabin (1956) found a delayed cytopathogenic action and reduced yield of non-neuropat! o- 
genic strains of poliomyelitis virus in monkey kidney cultures under acid conditions. 

Another factor affecting the culture is the state of the kidney from which the original cell 
suspensions are obtained. Under similar conditions we have noticed that cells from sone 
kidneys grow faster and better than from others, and my colleague Sharpe (1957, personal 
communication) has recently demonstrated a difference in size and number of plaques 
formed by the virus of foot-and-mouth disease on monolayer cultures obtained from different 
pig kidneys. Dulbecco and Vogt (1954) found that slow growing testis cultures were less 
sensitive than the fast growing ones for the formation of plaques with poliomyelitis virus 

An essential requirement is that the monolayer be complete, and we have found that 
transferred monolayers are more satisfactory in this respect. A cell inoculum of minimum 
concentration of 4 ~ 10° cells/ml. is essential. In incomplete monolayers some of the virus 
may come into contact with glass and the rate of spread from the cell initially affected is 
reduced; in the complete monolayer cells closely packed survive better under the agar overlay. 

The composition of the overlay has been found to affect the type and size of plaque. 
Dulbecco and Vogt (1955) have described a virus line, which produces large plaques under 
an overlay containing either embryo extract or monkey serum, whereas the wild type 
produces large plaques under the monkey serum overlay but small plaques under the embryo 
extract cverlay. They have also found that certain mutants (d type) take longer to appear 
under an acid overlay than under a normal overlay, and that these mutants are non-patho- 
genic for the nervous system of monkeys (Dulbecco, 1957; Sabin, 1956). Rappaport (1956) 
has found that the number of plaques is increased when an amino-acid mixture is substituted 
for calf serum in a calf serum-Earle’s saline overlay; and Dubes (1956) has found that 
plaque development is retarded when cystine is omitted from Eagle’s maintenance medium 
in the overlay. Hsiung and Melnick (1957) have also described the effect of the overlay 
composition on the appearance of plaques. So far we have not investigated the effects of 
overlay of different composition on the formation of plaques by the virus of foot-and-mouth 
disease, and our overlay composition resembles that used in the growth of the cells. For 
the formation of plaques on calf kidney-cell monolayers a reduction of ox serum and addition 
of pig serum is beneficial (Burt, Cumming and Sellers, 1957). 

It is clear that there are optimum culture conditions for each virus-host cell system, and 
departure from the optimum may lead to loss of sensitivity and reproducibility. The need 
for optimum cultural conditions is perhaps more necessary for kidney cultures, where tie 
cells are cultivated in vitro for eight to fourteen days, than in chick embryo monolayer:, 
where a monolayer is formed in twenty-four to forty-eight hours and the virus infection ard 
plaque count completed in another three days. Pure cell lines derived from single ce 
(Puck, Marcus and Ciecura, 1956) which are adapted to in vitro conditions would be m« 
suitable, but optimum conditions for them would still have to be determined. 

Under the culture conditions described before most strains of the virus of foot-and-mou 1 
disease examined show a linear relationship between virus dilution and number of plaqu 
indicating that plaques are initiated from single virus particles. 

Table I shows a good relationship in the case of strain M.11 pig kidney virus. W: 
strain Ven. 1 derived from bovine tongue epithelial tissue cultures the relationship is n: 
good. This strain produces small plaques on pig kidney-cell monolayers and titres of t 
same material in mice are higher. However when trypsinized bovine tongue cell suspensio 
(Cartwright, Pay and Henderson, 1957) are infected with virus, washed free of unadsorb« 
virus and tested on pig kidney-cell monolayers, then the relationship holds good and titr 
in mice are the same. 

In a previous paper (Sellers, 1955) I said that the titres obtained by mouse inoculation ai 
plaque count were in fair agreement. Further comparative titrations have been carric 
out and Tables II, III and IV show the results of such titrations. In some cases the mou 
titre is higher, in some the same and in others lower than that obtained by plaque coun 
Titrations by other methods are included for comparison. 
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TABLE I.—RELATIONSHIP BETWEEN NUMBER OF PLAQUES AND CONCENTRATION OF VIRUS 
Relative 


concentration No. of plaques Expected Observed 
of virus on each plate mean mean 
Strain M.11 .. “ 1 39, 42, 50 38 44 
Pig kidney .. 7 4 12, 18, 18, 19 19 17 
59th pass x a ] 9, 10, 10 9-5 9-7 
Strain Ven. 1 aie 1 20, 30 55 25 
Bovine tongue ws 1/10 7,10 5°5 8-5 
Epithelial culture .. 1/100 0, 0 0 0 
TABLE II.—COMPARISON OF TITRES OBTAINED BY DIFFERENT METHODS OF TITRATION 
P.F.U.(a) Mouse I.U.(+) Cattle 1.U(c) 
M.11 12th cattle pass 6:1 6:0 6-4 
58th pig kidney pass 6:3 7-4 6:2 
190th mouse pass .. 43 6:7 — 


TABLE II].—COMPARISON OF TITRES OBTAINED BY DIFFERENT METHODS OF TITRATION 
Cattle tongue(e) Cattle tongue(/) 


Chick(d) epithelium epithelium 
Mouse embryo Perspex plates monolayers Cattle 
P.F.U. I.U. 1.U. L.U. LU. 1.U. 
Ven. 1 
10th Cattle pass .. 66 77 — - — 6:3 
9%h Chick embryo 5:8 70 5-6 3-3 5-3 


pass 
(a) Plaque forming units (Sellers, 1955). (6) Skinner (1951). (c) Henderson (1949). 
(d) Skinner (1954). (e) Brooksby and Wardle (1954). (f) Pay (1957). 


laBLe [V.—COMPARISON OF TITRES OBTAINED BY DIFFERENT METHODS OF TITRATION 


P.F.U. Mouse I.U. 
KEN/3/57 2nd pig kidney passage 58 5:7 
9th pig kidney passage 6:2 5-9 
KEN/121/56 4th pig kidney passage $-7 4 
5th pig kidney passage 5:3 38 
The numbers in Tables II, III and IV represent the log. titre in infectious units per ml. 


assuming | IDSO = 0-7 1.U. 


Differences between titres perhaps reflect the degree of adaptation to the host of the virus 
train used. Important are the physiological state of the cells (as mentioned before) and 
leriving from this the physiological state of the small or large animal used for titration. 
important too are the degree of adsorption and the extent to which the virus remains at the 
ite of inoculation. When the monolayer plates are overlaid after the adsorption period, 
he fluid containing the unadsorbed virus is mixed with the overlay, and consequently the 
irus is subject to heat inactivation and other adverse conditions. With the virus of foot- 
ind-mouth disease, washing the cells after varying periods of adsorption has shown that 
0° of the final count has been subjected to this influence, so that the actual titre may be 
igher. When a three dimensional system such as the cell suspension method is used, a 
reater efficiency should be obtained, and Cooper (1955) has shown with the virus of vesicular 
tomatitis that in the cell suspension method 30-50°%% more plaques are obtained than by 

1¢ monolayer method. My colleague Miss A. Cumming (1957, personal communication) 

ith the virus of foot-and-mouth disease has found a higher titre using suspensions of calf 
idney cells than with pig or calf kidney-cell monolayers. With strain Ven. 1 mentioned 
efore the better relationship with the cell suspensions may be a result of better adsorption 

n to tongue epithelial cells due to the adaptation of the virus to them and to the fact that 

is a three dimensional system. 

Under the culture conditions described before use has been made of another advantage 

f the plaque technique, namely the isolation of pure virus clones and the use of plaque 

iorphology as a genetic marker. With the virus of foot-and-mouth disease differences in 

laque size and shape have been seen between and within strains. Large, medium and 
nall plaques with well-defined or irregular edges have been observed (Sellers, 1957). In 
ig. | can be seen large and medium plaques obtained with strain KEN/3/57 Type S.A.T.2, 
ind in Fig. 2 smaller and irregular plaques with strain KEN/121/56 Type S.A.T.2. M.11 
ig kidney strain produces large and medium regular plaques on pig kidney-cell monolayers, 
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Fic. 1.—Plaques of the virus of foot-and- Fic. 2.—Plaques of the virus of foot-and- 


mouth disease strain KEN/3/57 on pig kidney mouth disease strain KEN/121/56 on pig kidney 
monolayers forty-eight hours after infection. monolayers forty-eight hours after infection. 


while M.11 cattle strain produces small irregular plaques with an occasional larger one. 
Subculture from single plaques has been carried out with success. 


The plaque technique is essentially a macroscopic study of virus-cell interaction. The 
information that can be obtained from each plate on which there are plaques is extensive. 
There is an accurate estimate of virus titre, a knowledge of plaque morphology, the 
possibility of isolating virus clones and indications of cell metabolism. The effects of 
culture conditions on cytopathogenicity, plaque titre and plaque morphology are important 
from the point of view of detection of infective virus in inactivated vaccines; this and the 
problem of adsorption might be overcome by incubating the virus with high concentrations 
of cells from different hosts and tissues before inoculation of the tissue culture or animal. 
By using different cell strains under different conditions it is possible to use the plaque 
technique as a means of differential diagnosis; by the same methods it may be possible to 
define the conditions necessary for growth, detection and isolation of virus mutants and 
variants non-pathogenic for the animal host; and these could be used as a live vaccine, as 
is being done with polio virus. (Dulbecco, 1957; Sabin, 1956). Conversely by the same 
methods virus strains may be isolated which are highly pathogenic and antigenic and which 
would be suitable for preparation as inactivated vaccines. With the plaque technique 
problems of cell physiology might be studied using a standard virus clone as a plaque 
marker and defining the conditions of the cells which produce variations in plaque size. 
The difference in titre by the different methods of virus assay raises the question of the 
ability of virus to adsorb on to cells, to penetrate cells, to multiply and produce characteristic 
changes in the host cell or organism. Again by varying cell strains and conditions, by 
varying virus types and strains it may be possible to obtain some knowledge of this problem, 
which could be applied at the organism level. 


I should like to thank my colleagues at Pirbright for helpful discussion and the provision 
of unpublished results. I am grateful to Miss P. Tremayne-Smith for able technica! 
assistance. 
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Mr. T. W. F. Pay: 
The Propagation of the Virus of Foot-and-Mouth Disease in Monolayer Cultures 
of Adult Bovine Tongue Epithelium 


A survey of the literature has so far revealed few references to the growth on glass of 
monolayer tissue cultures prepared from trypsin dispersed cell suspensions of normal adult 
stratified squamous epithelium. This has been probably due very largely to the difficulty 
in obtaining a suitable source of such tissue in a sterile condition, and without admixture 
of other structures such as hair, glandular tissue, connective tissue, etc. The adult bovine 
tongue, however, does provide such a source of epithelium, and monolayer cultures can be 
grown from it without difficulty. Attempts to produce cultures of this type were first 
made principally to obtain a system more suitable than cell-suspension cultures of tongue 
epithelium (Cartwright ef al., 1957) for the study of certain aspects of virus multiplication. 
It was soon found, however, that the interpretation of results of “‘growth curve” experiments 
so obtained was complicated by the occurrence of two quite distinct types of cell growth, 
which behaved very differently following infection with foot-and-mouth disease virus. 


Methods of preparation of tissue cultures.—Cattle tongues were obtained fresh from the 
abattoir. After washing, the superficial keratinized layer of the mucosa was removed by 
the traction method described by Frenkel (1947). The deeper layers of the stratum malpighii 
were then collected by slicing off with a sterile razor blade. This tissue was minced with 
scissors and placed into a sterile solution of 0-5% trypsin (Difco 1:250) in a calcium and 
magnesium free modified Tyrode solution (Rinaldini, 1954). It was then incubated at 
37° C. for half to one hour, during which time it was agitated to assist separation of cells. 
The resulting cell suspension was filtered through a coarse mesh stainless steel gauze to 
remove large fragments of undigested tissue, and then allowed to stand for several minutes 
to sediment out the denser clumps of tissue, mainly the basal portions of filiform papillz, 
which had passed through the filter. The decanted supernatant was centrifuged at 1,000 
r.p.m. for 2 to 3 minutes, and the cell deposit resuspended in culture medium without 
washing. Several media have been employed, including bovine amniotic fluid + 10% 
bovine serum (BAF + BS); 0°5% lactalbumin hydrolysate in Tyrode solution + 10% 
bovine serum (LH + T + BS) and Tyrode solution + 10% bovine serum (T + BS). 


Cytology of cultures—Cell suspensions prepared in this way consisted of a mixture of 
single cells and cell clusters of varying sizes. Filtration and sedimentation procedures were 
cirected towards including cell clusters only up to the order of 1 mm. diameter. Histological 
«xamination of sections made from centrifuged deposits of the suspensions showed that the 
‘majority of the clusters were bounded on one or more sides by basal layer cells, and hence 
rrobably were derived from fragments of the epidermal rete ridges. 

When BAF + BS or LH + T + BS were employed as culture media, two distinct types 

f cell growth developed. Within twenty-four hours the cell clumps and single cells had 
ihered to the glass of the culture vessel, and usually after forty-eight hours evidence of 
|| growth was apparent. Around the cell clumps a zone of cells developed which formed 
1 almost intact “‘membrane-like”’ sheet, whereas on those parts of the glass where only 
ngle cells were adherent, a growth of discrete polygonal-shaped cells developed. 
The “membrane” type of cell growth was seen only in association with cell clusters. 
. living cultures, it was characterized by a somewhat refractile continuous sheet of cells 
, which some nuclei could be seen, but cell boundaries were difficult to recognize. Phase 
»ntrast microscopy, or a silver impregnation method of staining revealed the cell boundaries 
nd demonstrated a typical mosaic “pavement-epithelium” type of arrangement (Fig. 1). 
ear to the cell clumps, the cells were often more than one layer deep and overlaid one 
vother in an irregular fashion. So far it has not been possible to passage serially cells of 
is type. 

The “polygonal” type of cell growth consisted of irregular polygonal-shaped cells with 

ng cytoplasmic processes. Morphologically, they resembled HeLa or kidney cells in 

onolayer cultures, and even when cells had become tightly packed together it was always 

»ssible to recognize the discrete nature of the cells (Fig. 2). Cells of this type have been 
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successfully propagated in serial cultures and have been maintained in the original culti re 
vessels for periods of at least six months. 

When the cell suspensions were cultivated in T + BS it was found that only ‘ie 
“‘membrane”’ type of cell sheet developed. The single cells persisted on the glass without 
undergoing division. Table | shows the results of an experiment where duplicate “‘flyi ig 
coverslip”’ preparations were incubated for four days in either LH + T + BS or in T + BS. 
Some were then left in the original media and some from each group, after washing, wc re 
transferred to either LH + T + BS + M/20,000 colchicine or to T + BS + M/20,000 
colchicine, and incubated for a further eighteen hours. The coverslips were then fixed and 
stained. Table I indicates the relative amounts of growth and the mitotic index of each 
type of cell growth found in the various groups. These results suggested that T + !S 
would not support mitosis in either type of cell growth, whereas the addition of 0-5% w v 
lactalbumin hydrolysate was sufficient to stimulate mitosis in either type of cell growth, tiie 
mitotic index for the “‘polygonal” cells being about twice that of the “‘membrane”’ cells. 
After four or five days’ incubation in T + BS the cell sheets of the ““membrane” type were 
almost as extensive as those produced in the more complete growth medium. Hence it 
appeared that this type of growth originated mainly by migration of cells from the original 
cell clusters. 


TABLE I.—COMPARISON OF AMOUNT OF GROWTH AND Mitotic ACTIVITY IN CELLS OF THE 
*““MEMBRANE” AND “POLYGONAL”” TYPES AFTER INCUBATION IN EITHER LH + T +BS or T + BS 


Culture Medium Membrane Cells Polygonal Cells 
Develop around Develop from 
4 days + 18 hours cell clusters only single cells 
Growth Mitosis Growth Mitosis 
LH+T+ BS LH+T+BS + + + 6/1000 + + 4 11/1000 
; -LH + T+ BS+ colchicine — — +++ 60/1000 
LH + T + BS<T + Bs + colchicine pa 4 0/1000 + 4/1000 
T+ BS T+ BS + + 0/1000 - No mitosis 
T-+BS _LH + T + BS +colchicine + + + 22/1000 = 50/1000 
” T + BS + colchicine + +4 0/1000 : No mitosis 


Cytopathogenic effects —Following infection with the virus of foot-and-mouth disease, 
the two types of cell growth responded in quite different ways. Both appeared to support 
the multiplication of virus. In the case of cells of the “membrane” type, this was 
accompanied by cytopathogenic effects leading to cell death; whereas young cultures of the 
“polygonal” type of cell showed little or no evidence of cytopathogenic effects. To make 
interpretation of the time sequence of the various stages of cell degeneration easier, experi- 
ments were made in which cultures were infected with large inocula of seed virus to produce 
initial infection of all susceptible cells. These cultures were then examined either in the 
living state by phase contrast microscopy and cine-photomicrography, or by microscopy of 
fixed and stained coverslip preparations. No significant differences in the nature of the 
cytopathogenic response, other than the time sequence, were observed in cultures infected 
with limiting dilutions of virus. 

As early as three to four hours after infection, the membrane cell sheets began to retrac 
and become fenestrated in appearance, and by four to five hours many cells had begun t: 
produce large cytoplasmic protrusions (Fig. 3). These were usually radially arranged, startin: 
as small hemispherical blebs and proceeding to long club-shaped or filamentous structures 
They were never observed to burst or to become detached from the cell, but they appeare: 
to coalesce gradually until they enveloped the cell. Thus by eighteen hours most of the cell 
took the form of large, clear spherical cells, which would seem to bear some resemblance: 
to the cells showing hydropic degeneration found in the developing vesicle on the tongu 
or foot of an infected animal (Fig. 4). At this stage, the nuclei were completely pyknoti: 
and by usual histological criteria the cells would have been presumed to be dead. However 
it was found that the majority of such cells were still impermeable to eosin, which readil) 
stains dead cells. This is in keeping with the probable continued function of the ce! 
membrane suggested by the swollen nature of the cells. Wesslén and Dinter (1956) hav 
described similar cytopathogenic changes in plasma clot cultures of bovine embryonic 
tongue and skin epithelium infected with the virus of foot-and-mouth disease. Damagin: 
the celis by heat or by exposure to hypotonic solutions produced cytoplasmic protrusions i! 
cells of the ‘“‘membrane” type. However, these protrusions remained hemispherical, usuall: 
numbered only 2 or 3 per cell, and never gave rise to the picture produced by virus infection 

Cultures consisting predominantly of the ““membrane cell” type of growth have beer 
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Fic. 1.—Cell clusters with “membrane” cells 

stained by silver impregnation to demonstrate cell 

boundaries. Three days’ growth in T + BS. x 92. 





Fic. 3.—‘‘Membrane” cell sheet, five hours 
after infection with large inoculum of foot-and- 
mouth disease virus, showing fenestration and 
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Fic. 2.—‘‘Polygonal”’ cells. Five days’ growth 
H+T+BS. x 92. 
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Fic. 4.—‘*Membrane”’ cell sheet, eighteen hours 
after infection with large inoculum of foot-and- 
mouth disease virus, showing almost complete 
destruction of cell sheet and swollen, spherical 





cells with cytoplasmic protrusions. ~ 92. 





cells with pyknotic nuclei. x 92. 


uccessfully used as a titration method, 50% end-points being calculated from numbers of 
‘ultures showing cytopathogenic changes after inoculation with dilutions of virus. Results 
\btained in this way have given close agreement to those obtained from the inoculation of 
inweaned mice or from plaque counts and limiting dilution methods in pig kidney-cell 
10nolayer cultures. 

Recently the observation has been made that a number of strains of foot-and-mouth 
lisease virus that have been serially passaged in mice or in embryonated eggs, and have 
eached a stage of failing to produce vesicular lesions when inoculated into the tongues of 
usceptible cattle, also fail to produce cytopathogenic changes in cultures of tongue 
nithelium containing the susceptible “membrane” cell type growth. One of these strains 
as been shown to multiply in such cultures and to give virus yields comparable to those 
iven by strains pathogenic for cattle. 

Hence, to summarize the present position regarding the cytopathogenicity of strains of 
yot-and-mouth disease virus for tongue epithelial cell cultures, it appears that unadapted 
irus strains multiply in both “‘membrane” and “‘polygonal’’ type cells and produce cyto- 
vathogenic changes in the former only, some attenuated strains multiply in both types of 
ell and fail to produce cytopathogenic effects in either, and some other attenuated strains 
vay fail to multiply at all in tongue epithelial cell cultures. 

The results of a few experiments have so far suggested that the /ndiana C. strain of vesicular 
tomatitis produces cytopathogenic effects in the “membrane” cell type of growth only, 
ut probably multiplies in cells of both types. 

Virus multiplication —It will not be possible here to give any detailed account of the 
‘esults of virus multiplication studies using tongue epithelium monolayer cultures. However, 
ome interesting facts have emerged while carrying out experiments of this kind. 
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In some experiments, cultures, which had been infected with high multiplicities of virus an 
in which all recognizable growth of the “membrane” type of cell had been destroye 
twenty-four hours after infection, continued to produce virus at a gradually decreasing rat 
until by seventy-two or ninety-six hours after infection they had usually become non 
infective. When such cultures, which by then appeared to consist entirely of “polygonal 
cells, were reinfected with large seed virus inocula of either the homologous or the heterolc 
gous type, they once again produced virus in quantities not significantly different from contrc 
cultures infected for the first time, allowance being made for the slightly higher titre 
obtained in cultures containing growth of the ‘“‘“membrane” type. Fig. 5 shows the resul 
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of an experiment in which two cultures 1 and 2 had been infected with the Ven. | strain 
(Type 0 foot-and-mouth disease virus) fourteen days previously, and one culture 3 had 
been infected with the Indiana C. strain (vesicular stomatitis virus) fourteen days previously. 
The cultures were checked for non-infectivity of the media and then they were reinfected with 
a large inoculum of Ven. 1 strain virus together with three duplicate control cultures not pre- 
viously infected. After incubation for one hour, the unutilized seed virus was removed by 
repeated washing including the use of specific immune serum. At six hours the titre of the 
controls was about tenfold higher than the others, but this was associated with cytopathogenic 
changes in the ‘“‘membrane” type cells present in the control cultures. By twenty-four hours, 
the titres of both groups were very similar and the “‘membrane”’ type cell growth had been 
destroyed in the controls. The cultures were then thoroughly washed, fresh media added 
and incubated for a further four hours. The two sets of cultures, which were then more or 
less identical by microscopic examination, gave the same yields of virus by twenty-six hours 
and by forty-eight hours after infection. 

Similar experiments have been made in which cultures shown to have become non- 
infective, have been reinfected on the seventh day after primary infection and have 
subsequently produced as much virus as control cultures. Identical results have also been 
obtained when such cultures have been maintained in growth media containing sufficient 
colchicine to inhibit mitosis and to prevent the production of new cells after the culture had 
become non-infective. Thus it would seem that under some circumstances cultures 
containing the original cell population of “polygonal” type cells can be reinfected as soon 
as three days after the cultures had become non-infective. 

The picture has been made rather more complicated recently, however, by the observation 
that when a group of duplicate primary cultures are infected with virus and handled in an 
identical manner with frequent washing and media changing, some of the cultures may 
become non-infective within seven days or so, whereas others continue to produce virus at 
a constant low level for more than thirty days. 

The factors controlling the loss of infectivity associated with an ability to be reinfected 
found in some cultures, and the production of chronic infection in others, remain to be 
identified. 
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Clinical Section 
President—Sir HENEAGE OGILVIE, K.B.E., D.M., M.Ch., F.R.C.S. 


[May 10, 1957] 


MEETING AT THE ROYAL BERKSHIRE HOSPITAL, READING 


Cardiospasm and Epithelioma of Esophagus Treated by (sophagectomy.—G. L. BOHN, 
F.R.CS. 

Mr. F. B., aged 47. 

Cardiospasm was diagnosed in 1942. Treatment was by mercury bougie, but this has 
not been necessary in recent years. 

In December 1956 he vomited blood and experienced epigastric pain. There was no 
increase in his dysphagia and no loss of weight. 

Investigations.—Barium meal showed a tumour in the cesophagus, cardiospasm and a 
duodenal ulcer. C&sophagoscopy revealed a large epitheliomatous ulcer in the mid- 
cesophagus. Histology: Squamous cell carcinoma. 

Treatment.—February 1957: CEsophagectomy with cesophago-gastric anastomosis. 

He made a satisfactory recovery but in May 1957 had three epileptiform attacks which 
are under investigation but are considered to be probably due to cerebral metastases. 

October 1957: He remains well. The presence of cerebral metastases has not been 
confirmed. 

In the English and American literature there have been reports of 18 cases of carcinoma 
arising in association with cardiospasm and this case underlines the points already brought 
out by previous writers: There is a very long interval between the onset of the cardiospasm 
and the subsequent epithelioma, usually between fifteen and twenty years. The carcinoma, 
when it develops, is initially silent and diagnosis therefore tends to be late, so that in only 
2 of the cases previously recorded was resection possible. The carcinoma is not infrequently 
missed on radiological examination and also on eesophagoscopy. A relationship between 
the two conditions based on chronic irritation sounds feasible but the statistical evidence 
is somewhat conflicting. 


Hypertension Due to Unilateral Renal Lesion.—C. Latto, F.R.C.S. 

Mrs. A. H., aged 38. 

History.—2.2.54: For two years has been complaining of headaches, lassitude, breathless- 
ness on exertion, and slight swelling of her ankles in the evenings. 

Past history.—Scarlet fever at the age of 13 years followed by probable rheumatic fever 
(in bed three months). Three normal pregnancies. 

Family history.—Father well, aged 75. Mother well, aged 66. 

On examination.—Blood pressure 270/150. C.V.S.: Cardiac enlargement, apex beat 
(thrusting) being palpable in 5th space 5 in. from mid-line. Aortic 2nd sound accentuated. 
\pical presystolic triple rhythm. Femoral pulses synchronous with radials. Eyes: 
‘jrade 3 changes in fundi. 

Investigations. —Chest X-ray: Transverse cardiac enlargement and uncoiling of aorta. 
'.C.G.: Left ventricular hypertrophy and gross strain. Urine: Albumin and pus cells 
vith a few Gram-negative bacilli. Blood urea 35 mg./100 c.c. Maximum clearance 

‘st: 44%. I.V.P.: Dye excreted by right kidney which appeared normal. No dye seen 

n left. Retrograde pyelogram: Urine seen coming from left kidney. X-ray shows 
mall, hydronephrotic left kidney. Ureteric catheter specimen: Right normal; left blood- 
tained. 

Treatment and progress.—As the blood pressure was persistently raised in the region of 
70/150 to 240/140 removal of the abnormal left kidney was considered imperative. 

Operation (9.3.54).—Left nephrectomy: small atrophied kidney removed. 

Pathological report—‘The kidney measures 5 x 3 x 1 cm. The cross section is that 

f a hydronephrosis in a small kidney.” 

Post-operative follow-up.—There was an immediate fall in blood pressure to 140/80 with 

gradual rise over the next few days and a subsequent fall to the region of 170/90-105. 

his improvement has now been maintained for three years and she has become and 
emained symptom free. 

2.4.57: Blood pressure 170/100. No shortness of breath. No headaches. Eye fields: 
No hemorrhage or exudates, residual arterial attenuation. 

Discussion.—lf we accept the criteria of a successful result laid down at the meeting of 
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the Section of Urology in 1952 on this subject (Proceedings, 45, 729), that is, a fall 1 
diastolic pressure to 100 mm.Hg or less for at least one year, then this case cannot t > 
included as her diastolic pressure has varied from 90-105 mm.Hg. Nevertheless the fa! , 
from 270/150 to 170/100, has been maintained for three years. This is surely a vei, 
successful result. 

Langley and Platt (1947) could find only 47 successful cases in the literature and at th: 
Section of Urology discussion in 1952 only 59 cases were recorded as having a good resu:: 
after nephrectomy. 

Apart from the surgical treatment of a pheochromocytoma, a cortical adrenal tumou 
and coarctation of the aorta, nephrectomy is one of the very rare cures for the disease. 

Braasch estimated that 15,000,000 people in the U.S.A. suffer from hypertensio: 
and about 30,000 would benefit from nephrectomy. This indicates that we should a! 
keep up the search. 
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Dextro-inversio Cordis.—ALASTAIR ANDERSON, F.R.C.P. 

E. D., male, aged 193. A known case of dextrocardia referred for opinion regarding 
fitness for National Service. He denied any symptoms. 

On examination.—Dextrocardia. Apex beat (heaving) palpable in 6th space right 
anterior axillary line. Insignificant grade 1 basal systolic murmur. Blood pressure 160/80. 
Femoral pulses synchronous with radials. No situs inversus. Moderate “‘crater’’ chest. 

Fluoroscopy.—Dextrocardia. Cardiac enlargement. Left aortic arch and descent. No 
situs inversus. 

Cardiogram.—No “mirror image” dextrocardia. Left ventricular hypertrophy and strain 
pattern in standard and unipolar limbs leads. “Systemic” ventricular leads across chest 
from V 5 R to V 5 with hypertrophy and “‘strain”’ in right chest leads (Fig. 1). 
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extrocardia may be classified as: (a) Mirror image. (5) Dextro-inversio cordis 
(pivotal). (c) Mixed (Fig. 2). 





Fic. 2.—After Maurice Lev, M.D., Dept. Pathology, Mount Sinai Hosp., Miami. 
(1954) Lab. Invest., 3, 71. 


Virror image.-—When “mirror image” dextrocardia is accompanied by situs inversus 
other congenital cardiac abnormalities do not ordinarily occur. When situs inversus is 
not present—isolated “‘mirror image” dextrocardia—other congenital cardiac anomalies 
are almost invariable and commonly of severe degree. 

Dextro-inversio cordis.—Here the position of the chambers is such as would obtain if 
the heart in levocardia was simply rotated in a horizontal plane till the apex lies on the right. 
The morphological left ventricle comes to lie in front and the morphological right ventricle 
lies behind. This type of dextrocardia is not associated with situs inversus. There is 
a left aortic arch, and other congenital cardiac defects are almost invariably present and 
usually gross. 

Mixed.—In “‘mixed” dextrocardia the morphological ventricles are inverted in relation 
to the atria. Thus the atria lie in a pivotal position, but the morphological ventricles in 
a “mirror image”’ position. 

| think that this is the state of affairs in this patient: basically pivotal dextrocardia but 
with inversion of the ventricles so that the anterior and functionally left ventricle is 
morphologically a right ventricle. This may explain the enlargement of this ventricle. 
When a morphological right ventricle has to operate against systemic arterial pressure, as 
for instance in a truncus arteriosus, it enlarges. I suggest it has done so in this case for 
the same reason. 


Multiple Kidney Operations for Cystine Calculi—G. L. BoHN, F.R.C.S. 

Mrs. M. M., aged 39. 

1924 (aged 6): Bilateral nephrolithotomy. 

1928: Left nephrolithotomy. 

1940: Right nephrolithotomy. 

1942: Left nephrolithotomy. 

In 1951 she was found to have large hydronephroses and multiple calculi in both kidneys. 
he urine was heavily infected and the blood urea was raised (50 mg./100 c.c.). 

The treatment was: (1) To clear both kidneys completely. (This required three more 
yerations, bringing the total to eight.) (2) To eliminate infection with the new anti- 
)tics. (3) To maintain an alkaline urine by means of a vegetarian diet. 

Since then the patient has remained well, free of stones and free of urinary infection. 
‘+r blood urea was normal in 1956. 

Until the 1940 operation, the stones were pure cystine; after that they were a mixture of 
stine with calcium phosphate. 


vo Cases of Carcinoma of the Ampulla of Vater Treated by Local Excision. 
F.R.C.S. 

[.—Mr. F. B., aged 65, was first seen in July 1954 with intermittent jaundice since March 
54. He was deeply jaundiced with urine loaded with bile and the stools clay-coloured. 
\ere was a suggestion of a mass in his right hypochondrium. He was obese and appeared 
fit for a major operation. Just prior to admission he had a fairly severe melena for 
\ich he was given two pints of blood. The abdomen was explored on August 5, 1954, 
ien the jaundice was found to be due to a small mobile tumour at the ampulla of Vater. 
1¢ duodenum was incised, the tumour resected locally with diathermy, and the common 
e duct re-anastomosed to the duodenum. Section of the tumour showed it to be an 
enocarcinoma. 

Now, two years and eight months later, he has no symptoms referable to his growth. 
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II.—Mr. T. P., aged 79, was referred in October 1954 by the skin physician, to wh 
he had been sent because of four months’ intense irritation. He was not very jaundic -d 
but biliary obstruction was complete and his stools were clay-coloured. 

The abdomen was explored on November 8, 1954. The common bile duct and pancre. ‘ic 
duct were both obstructed by a soft mobile tumour of the ampulla of Vater. Althoi zh 
initially, in view of his age and general condition, a short circuit alone was contemplai. d, 
after this was done the tumour was again examined and it was seen to be so mobile t vat 
a local excision of it was considered worth while, if only to unblock the pancreatic du- 
It was, therefore, removed with diathermy. Section showed it to be a well-differentia:ed 
carcinoma. 

His recovery was interrupted by the development of prostatic obstruction for which he 
had to have a prostatectomy. He has remained well ever since, and now, two years aid 
six months after the operation, has no symptoms referable to his original complaint, 


Discussion.—In showing these cases of tumours of the ampulla of Vater, I wish to stress 
two things: firstly, the characteristic low malignancy and slow growth of such tumours in 
which they differ so markedly from carcinoma of the head of the pancreas, and secondly, 
that surgery carries with it so small an immediate mortality that a local resection may well 
be worth while if the patient is not fit for a radical operation. 

The growth is generally a papillary adenocarcinoma which grows slowly and metastasizes 
late. It thus differs from carcinoma of the head of the pancreas which with any line of 
treatment has a poor prognosis. Patients with ampullary growths may live for many 
years and Morley (1947) records a patient who apparently had a spontaneous cure, for the 
tumour for which he performed a cholecystenterostomy preparatory to a radical removal 
was found to have disappeared at the second operation, and a near-by gland which was 
removed was filled with spheroidal cell carcinoma. The patient lived for another twenty 
years, dying eventually of a coronary thrombosis. 

The first surgical excision of such a tumour was performed by Halstead (1899) in 1898. 
The approach was through the duodenum and the patient lived for nine months. Many 
subsequent attempts were made to deal with this condition by limited resections, with a 
fairly high mortality, until 1935 when Whipple er al. (1935) devised a radical two-stage 
operation. In 1912 admittedly Kausch performed a radical excision anticipating in some 
respects Whipple’s operation, but the operation was considered too severe by most surgeons. 
The paper by Whipple et a/. (1935) gave a new impetus to radical operations in this region, 
and carcinoma limited to the ampulla was treated from then on in this way, if the condition 
of the patient permitted. The best results are perhaps those of Cattell and Pyrtek (1949) 
who had one death in 20 resections with a 50% three-year survival. In 1954 Moore and 
Younghusband (1954) in this country published a series of 8 cases treated by radical 
excision, one of which died as the result of the operation. At the time of publication it 
was too early to draw conclusions regarding survival. A study of the specimens obtained 
shows that the growth was in 50% of cases limited to the ampulla, which suggests that loca! 
excision might well have produced a cure. 

At this hospital, since 1948, we have had 4 cases of ampullary carcinoma. The first 
patient, a woman aged 63, died three years and three months after a duodeno-pancreatectomy. 
from secondary deposits. The other 3, all men, aged 65, 65, and 79 years are alive. They 
all had a local resection of their tumour two years and nine months, two years and si‘ 
months, and one year ago, respectively. 

The very much better results from surgery for ampullary carcinoma as compared wit! 
carcinoma of the head of the pancreas are probably related as much to the early onset c 
the jaundice, which brings the patient more quickly for treatment, as to the proved lowe 
malignancy of the growth. 
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The following cases were also shown: 
Myositis Ossificans Progressiva.—Mr. C. M. Squire, 
Four Cases Demonstrating Symptoms and Signs of Cardiac Failure in the Newborn Perio 
and Early Infancy.—Dr. J. J. KEMPTON. 
Three Cases of Systemic Lupus Hepatitis —Dr. W. HAUSMANN. 
Neurofibromatosis Elephantiasis Nervorum.—Mr. J. Joyce. 
Craniopharyngioma. Symptoms of Temporal Lobe Irritation.—Dr. J. D. Kipp. 
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Section of Pediatrics 
President—D. V. HupBie, M.D., F.R.C.P. 


[April 26, 1957] 


An Outbreak of Infantile Gastro-enteritis (E. coli O. 128) 
in a Small Hospital Maternity Unit 
By R. M. Mayon-Wuite, M.D., Ph.D., M.R.C.P., D.C.H. 


Introduction.—The outbreak described here occurred in the maternity unit nursery at 
the West Suffolk General Hospital in the summer of 1955. The main features of the out- 
break are indicated by means of an epidemic diagram (Fig. 1) of the type made familiar 
by Rogers and Keogler (1951). 

The outbreak.—The month of June clearly preceded the outbreak. In July there were 
2 cases of gastro-enteritis on the children’s ward; they appeared to be sporadic cases, 
neither was particularly ill. In the following eight weeks 14 infants on the maternity ward 
developed gastro-enteritis, of whom 6 died. 60 other newborn infants at risk escaped 
infection. On August 16 a meeting of the Control of Infection Committee was called, the 
help of the Public Health Laboratory Service was obtained for epidemiological bacteriology, 
and it was decided that all sick infants should be transferred from the maternity unit to 
the children’s ward. A meeting of an enlarged ad hoc infection committee was called 
for the following day. 

On August 18 the maternity ward was closed, all mothers and infants were sent home 
except 2 who were transferred to a private ward temporarily used as an emergency maternity 
ward; 1 of these infants, and 8 of the 15 infants at risk in the maternity ward on August 18 
subsequently developed gastro-enteritis. After cleaning, fumigation and standing empty 
for two weeks, the maternity unit was reopened on September 1; no recrudescence of 
gastro-enteritis occurred. In the meantime emergency maternity admissions were diverted 
to other hospitals in neighbouring towns (15 and 28 miles away). 

Bacteriology.—The O. 128 B.12 strain of E. coli was obtained from all affected infants 
born in hospital and from two adult contacts: a maternity ward staff nurse on August 18, 
ind, at a later date, from the children’s ward Sister. The organism was not found in the 
“tools of any mothers of affected infants. The same organism was also obtained after 

scharge from one of the two children’s ward cases (Case 1), though not from the other. 

Source of infection—Attempts to trace the primary source were unsuccessful. There is 

»viously a possibility that infection was conveyed from the children’s ward to the infant 
-opulation of the maternity unit. Supposing that the infection originated either in Case 1 

Case 2, it is possible (see Fig. 1) to trace successive waves of new cases separated by an 

cubation period of seven to ten days. Thus, if Case 2 in the children’s ward started the 

tbreak on about July 15, this infection might have been transmitted by some means to the 

iternity ward to affect Case 3 about July 24. The third wave is represented by Case 5 

) the maternity ward and Case 4 (at home at that time); the fourth wave is a widespread 

itbreak about August 15-18, when Cases 9, 11, 12, and 13 became ill on the maternity 

ird, and Cases 6, 7, 10, 14 and 15 became ill in their own homes. In the absence of 

.cteriological data, this explanation can neither be confirmed nor denied. It is equally 

issible that Cases 1 and 2 (on the children’s ward) had nothing to do with the outbreak 

the maternity ward. Case 1 may have acquired the O. 128 strain (which was first 
monstrated in his stools three weeks after he had been discharged), by cross infection from 

‘se 3 or Case 5, during the period they were on the children’s ward together. 

There are other possible origins of the outbreak: the maternity ward staff nurse and the 

ther of Case 6. The staff nurse may have acquired the organism from the infants in her 

re. The mother was a maternity ward patient from July 5-19, and July 26 to August 6, her 
her children suffered intermittent diarrhoea for some weeks at this time: the epidemic 
rain of E. coli was not isolated from their stools or from hers. 
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Fic. 1.—This diagram is designed to indicate by time and place the clinical course of each case 
of gastro-enteritis, to trace the movement of the individual infants, and to give an over-all picture of 
the development of the outbreak. 

Individual cases (indicated by case number) are plotted on a horizontal time scale, the three 
separate geographical situations in which an infant might be (the maternity ward, his own home, o1 
the children’s ward) are incicated; different symbols indicate clinical features. 

For example, one may follow Case 4 from birth in the Maternity Unit on July 13, discharged home 
on August 3; becoming ill at home first with vomiting August 7, then with diarrhea and vomiting: 
admitted to children’s ward August 12, and dying there four days later. 

The contemporary healthy infant population of the maternity ward is also indicated on the same 
horizontal scale but half the ordinate scale. 


Conclusions.—The personal conclusions drawn from this experience may be dogmatically 
stated as follows: (1) That infantile gastro-enteritis should be a notifiable disease. (2) That 
for practical purposes the pathogenicity to infants of serologically identifiable strains of 
E. coli should be accepted as a working hypothesis. (3) That the bacteriological investi- 
gation of cases of infantile gastro-enteritis should be entrusted to the Public Health Laboratory 
Service or to bacteriology departments prepared to devote special attention to this work. 
(4) That professorial pediatric departments, the pediatric research units of teaching 
hospitals, and the specialized gastro-enteritis units of large general hospitals, should regard 
the prosecution of controlled therapeutic trials in gastro-enteritis as a primary duty. (5) That 
every general hospital should have a Control of Infection Committee on which the Medical 
Officer of Health should sit or be represented. (6) That these committees should investigate 
and report on each hospital outbreak of infantile gastro-enteritis. 
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Neonatal (Estrogen Excretion and Its Relation to 
Post-natal Weight Loss 
By Bruno GAns, M.D., M.R.C.P., and J. C. THOMPSON, B.Sc., Ph.D. 
Department of Pediatrics and Group Laboratory, Lewisham Hospital 


Tuts work represents a preliminary report on cestrogen excretion during the neonatal 
period and its possible relationship to post-natal weight loss. In this investigation no 
account has been taken of the other known causes of weight loss, such as the weight of 
meconium and vernix, the catabolic effects of a difficult labour, or the insensible water 
losses through skin and lungs. 

The hormone estimations were carried out on the twenty-four-hour urine specimens 
passed, during the first few days of life, by 6 normal male neonates. The urine was collected 
by means of a Paul’s tube strapped to the penis. All 6 infants had an easy birth, and their 
post-natal course was normal. 

The three cestrogens, cestriol, oestrone and cestradiol were estimated by the method of 
Brown (1955). The 17-hydroxycorticosteroids were also determined, using the method of 
Appleby er al. (1955). The findings were essentially similar in all 6 infants. There were 
very large (milligram) amounts of estriol on the first day. The urinary excretion of this 
substance then dropped rapidly during the next two or three days, and reached values of 
| or 2 pg., similar to those found in adult males, on the fifth or sixth day. CEstrone and 
cestradiol were found in amounts of 1-2 pg. during the first and second day, and had 
disappeared by the third day. 

The three cestrogens found in the infants’ urine showed a pattern similar to that found 
in their mothers’ urine during the twenty-four hours before birth. 

The 17-hydroxycorticosteroids showed only slight fluctuations during the first ten to 
twelve days of life, and their levels appeared to be unrelated to the post-natal weight loss. 

Our results show that in all 6 infants the cessation of cestrogen excretion coincides with 
the cessation of post-natal weight loss. They also show that all 6 infants excreted 
decreasing amounts of urine until weight loss and oestrogen excretion had ceased, that is, 
some time between the third and fifth day of life. 

The completed data on 4 infants and 2 mothers are shown in Table I. 

It is well known that the foetus and neonate are hydremic. This hydremia disappears 
during the first few days of life. Thorn and Engel (1938) have shown that in experimental 
inimals cestrogen administration leads to salt and water retention. Thorn ef al. (1938) 
also found that water retention occurs in women during periods when cestrogen production 
is high, and that there is a diuresis and a loss in weight after menstruation and post-natally, 
when the cestrogen level has fallen. Preedy and Aitken (1956) confirmed these findings and 
found that the weight gain after cestrogen administration was associated with an increase 
n extracellular fluid and plasma volume. This water and salt retention was attributed 
»y Sophian (1956) to an effect of the estrogens on the glomerular filtration rate. Thomson 
1944) and Woolf and Norman (1957) have shown that the neonate’s urine becomes steadily 
Nore concentrated during the period of post-natal weight loss. 

It appears, therefore, that the infant’s urine is of low specific gravity at first, that it becomes 
more concentrated during the period when the excess water and the cestrogens are being 
sxcreted, and that this occurs in spite of the increasing intake of fluid during those first 
‘ew days of life. 

We suggest that some, at any rate, of the hydremia of the neonate is due to the water- 
retaining properties of cestrogenic hormones obtained by the infant from its mother before 
sirth. We have shown that these oestrogens are excreted by the infant’s kidney during the 
irst few days of life. It would appear logical, therefore, to attribute some of the post- 
1atal weight loss to the water released from the infant’s body when the maternal cestrogens 
lave been excreted. 

Finally, we would like to suggest a possible reason for the neonate excreting, rather than 
netabolizing or detoxicating, the oestrogens obtained from its mother. Preedy and Aitken 
1956) showed that the water- and salt-retaining properties of cestrogens are particularly 
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marked in diseases associated with circulatory disturbances of the liver. Emery (1952 
found that there is a rapid involution of the left lobe of the liver following birth, and[the 
this involution is due to an alteration of blood flow through that lobe. It seems possibk 
therefore, that the newborn infant cannot destroy its mother’s cestrogens because of th 
hemodynamic changes taking place in its liver. 

TABLE I.—SHOWING THE WEIGHT Loss, TWENTY-FOUR-HOUR URINE VOLUME, CESTROGEN 


AND 17-HYDROXYCORTICOSTEROID EXCRETION IN 4 INFANTS, AND THE HORMONE VALUES 
IN THE URINE OF 2 MOTHERS 


17-hydroxy- 
Weight Urine cortico- 
(% of birth volume C€striol Cstrone (Estradiol steroids 
Case Day weight) (ml.) (ug./day) (ug./day) (ug./day) (mg./day) 
5, 1 100 22 980 0-9 0:3 
2 96:5 10 600 0:3 nil 
3 98-5 20 570 0-6 0-1 
4 98-7 61 20 nil nil 
5 98-5 32 5°5 nil nil 
6 98-5 35 1-3 nil nil 
M. 1 100 50 1,446 2°5 0:5 1-39 
2 96-2 45 1,375 1-9 nil 1-42 
3 94:2 14 185 0-06 nil 0-81 
4 92:7 5 11-2 0-06 nil 0-38 
5 95°8 136 6°6 nil nil 1:77 
6 96:2 197 2:8 nil nil 1-34 
7 94:2 315 10:1 nil nil 1-20 
8 97:7 336 3-2 nil nil 2°15 
9 98-9 235 1:1 nil nil 0-96 
10 98-9 No specimen 
11 100-4 285 1-0 nil nil 1-17 
Mother of M. 1,320 15,340 825 41:3 13-5 
N.1 1 100 24 694 0-28 nil 1-38 
2 94-0 30 556 0-11 nil 1-76 
3 90-4 25 83-3 nil nil 1-47 
4 90-0 19 19-7 nil nil 1-27 
5 91-7 9 49 nil nil 0-57 
6 91-7 34 5:7 nil nil 1-78 
7 92-6 91 1-4 nil nil 0-61 
8 94-4 146 2:7 nil nil 2-02 
9 96:0 136 1:8 nil nil 1-03 
10 96-4 224 2:2 nil nil 1-28 
11 98-3 132 0-9 nil nil 0-48 
12 97-0 100 1-6 nil nil 1-74 
N.2 1 100 40 878 0-6 0-9 0-66 
2 96:2 10 261 0-2 0-1 1-35 
3 93-5 26 359 nil 0-4 1-05 
4 92-5 20 24-3 nil nil 0-57 
5 95-4 26 4-7 nil nil 0-73 
6 96:8 94 2:7 nil nil 0-42 
7 99-1 43 1:1 nil nil 0-54 
8 101-0 138 3-3 nil nil 0-65 
9 101-0 142 2:1 nil nil 0-66 
10 102°5 162 2-4 nil nil 0-65 
11 103-2 162 2-4 nil nil 0-52 
12 103-9 98 0:8 nil nil 0-45 
Mother of N.1 and N.2 900 22,400 400 50 27°8 
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Section of Dermatology 
President—LouIs FORMAN, M.D., F.R.C.P. 


[March 21, 1957, contd. from August Proceedings, p. 610] 


THE following cases were also shown: 

Pock Mark Treated by Surgical Abrasion.—Mr. PATRICK CLARKSON. 

(1) Necrobiosis Lipoidica. (2) Widespread Purpura for Diagnosis.—Dr. P. D. SAMMAN. 

(1) Neurofibromatosis and Malignant Pericytoma. (2) Liver Disease with Pigmentation and 
Diabetes Mellitus.—Dr. OLIvER Scott. 

Hansen’s Disease.—Dr. G. B. MITCHELL-HEGGs, Dr. R. G. CocHRANE and Dr. J. D. EVERALL. 

Pigmentation and Leukodermia (Following Dermabrasion).—Dr. G. B. MitCHELL-HEGGs and 
Dr. J. B. EVERALL. 

Reticulosis.—Dr. D. I. WiLLIAMs and Dr. R. H. MARTEN. 

Multiple Self-healing Epitheliomata (Ferguson-Smith).—Dr. D. E. OAKLEY. 

Bowen’s Disease.—Dr. J.D. EvERALL. (This case was shown by Dr. G. B. MITCHELL-HEGGS 
on January 17, 1957, as Acrodermatitis Continua with Vascular Changes in the Digital 
Arteries and Venous Channels.) 


[April 25, 1957, contd. from October Proceedings, p. 774] 


Histiocytic Reticulosis.—GEOFFREY HopGson, M.B.E., M.D. 

Male, aged 7 years. 

History.—Six months’ history of erythematous papular brownish rash. No history of 
diabetes insipidus. 

Clinical findings.—Small firm movable glands axilla and groins. No splenic or hepatic 
enlargement. 





Fic. 1. Fic. 2. 


Multiple non-pruritic flat-topped light brownish pigmented slightly scaling papules 
mm. to 5 cm. in diameter, in the skin of the face, neck and occipital scalp, back, abdomen, 
highs and antecubital fosse (Figs. 1, 2). 


NOVEMBER 
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Fic. 3. 





Fic. 4. 


Investigations.—X-rays: Areas of bone resorption in skull and right femur (Figs. 3, 4). 
Chest normal. Abdomen normal. 

Blood: Hb 11-8 grams per 100 ml. (80%), W.B.C. 17,600 (polys. 57%, monos. 4%, lymphos. 
28%, eosinos. 11%). Packed cell volume 42%. E.S.R. 15 mm. fall in one hour (Wintrobe); 
corrected by P.C.V. shows doubtful increase. 

Liver function tests: Serum total protein 7-0, albumin 3-8 g./100 ml. (Howe). Thymo! 
turbidity 2 units (normal 0-4). Zinc turbidity (Kunkel) 17 units (normal 2-8). 

Serum lipoids: 4-6 g./100 ml. Plasma cholesterol 180 mg./100 ml. 

Glucose tolerance: Flattened normal curve. Electrophoretic curve normal. 

Biopsy (Dr. Henry Haber).—There is an area under the epidermis which is heavily infiltratec 
by two types of cells. One type consists of large mononuclear cells with a vesicular nucleus 
and abundant cytoplasm of foamy character, and they appear to be forming a syncytia! 
network. The foamy appearance is apparently due to the presence of fat. The second type 
of cells to be found are those of the eosinophil which are present in either scattered or larg: 
groups. The histology is characteristic of Letterer-Siwe disease. 

Course.—Slight continued loss of weight. No alteration in X-ray bone appearances 01 
in skin lesions in the last two months. 


Three Cases of Parapsoriasis en Plaques.—BrIAN F. RussELL, M.D., F.R.C.P. 

I.—H. D., male, aged 50. Market porter. 

History.—First seen in February 1957 with three years’ history of scaly patches on the 
wrists, arms and trunk, persisting and slowly spreading. General health good. 

On examination.—Blotchy erythema of cheeks with scarring of acne. Slightly scaly 
atrophic greyish-pink areas on trunk in cleavage line pattern. Scaly patches on wrists. 
Scabbed papules on legs. No lymphadenopathy, splenomegaly or hepatomegaly. 
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‘nvestigations.—X-ray of chest normal. 

Blood: Hb 100%; W.B.C. 10,800; (polys. 69%, eosinos. 2°, lymphos. 25%, monos. 4%). 
Wassermann reaction negative. 

Skin biopsy from left infra-mammary region: Slight acanthosis, focal lymphocytic infiltra- 
tion in epidermis and moderate lymphocytic infiltration in upper dermis. 


II.—E. M., female, aged 43. Housewife. 

History.—Following an operation in October 1952 for uterine prolapse, she developed 
a pelvic abscess which was treated with streptomycin. Shortly after this she noticed a rash 
on her arms which later spread to the legs. It was not itchy. The lesions slowly extended 
and did not respond to any treatment. On one occasion only she complained of widespread 
pruritus. In 1956 she noticed increasing dryness of the skin generally and also of a sore 
tongue. 

Present state.—Pinkish-yellow oval areas with very slight scaling, mostly on the limbs. 
No lymphadenopathy, splenomegaly or hepatomegaly. 

Investigations.—X-ray of chest normal. 

8.1.53: Biopsy from skin of arm showed slight non-specific infiltration in upper dermis. 

Mantoux reaction 1 : 1,000 positive. 

Blood: Hb 93%; W.B.C. 9,000 (polys. 59%, lymphos. 37%, monos. 4%). 

Treatment.—General ultraviolet irradiation; a course of oral calciferol, and bland local 
applications have been ineffective. 


III.—A. B., male, aged 58. Clerk. 

History.—First seen in November 1952 with a twelve months’ history of dry scaly non- 
itchy patches which began on legs and rapidly became widespread. At that time he had 
plaques of pinkish-yellow slightly scaly skin on arms and legs with atrophic skin on trunk. 
His general health was good. In spite of treatment the lesions became progressively more 
extensive until in 1954 the condition resembled ichthyosis. 

Investigations.—4.11.52: W.B.C. 8,000 (polys. 72%, eosinos. 1%, lymphos. 21%, monos. 
6°%). Wassermann reaction negative. 

24.11.52: Biopsy of skin from upper arm: Patchy slight hyperkeratosis and parakeratosis, 
atrophy of epidermis. Slight edema and non-specific infiltration in upper dermis. 

1.7.54: X-ray of chest normal. 23.9.54: Mantoux reaction 1 : 100 negative. 21.11.55: 
B.C.G. given. 14.2.56: Mantoux reaction 1 : 100 positive. 

Treatment.—This has included a course of ultraviolet irradiation, calciferol, mepacrine, 
vitamin A, thorium-X topically, and bland applications. 


Dr. G. B. Dowling: I think that there may be some doubt about the labelling in the first case. For 
a long while we have, especially at St. John’s Hospital, tried to distinguish cases which might develop 
into a reticulosis, regarding such cases as true parapsoriasis, from those which would never do so, 
and the distinction is often difficult. The benign cases we suppose to be a kind of very refractory 
superficial dermatitis. 


Dr. Russell: For the diagnosis of parapsoriasis en plaques, I have applied the criterion of non-itchy, 
lightly scaly, brownish-pink plaques, of long duration, and refractory to all treatment. 


Dr. J. T. Ingram: I thought all these cases were parapsoriasis en plaques and the second one I thought 
i‘!ustrated Brocq’s leopard-skin pattern of eruption on the trunk. I do not think it is the simple 
ivpe, but I think it is one of the intermediate types which have been described. I do not think there 

any true atrophy, but a semblance of atrophy. 


Psoriasis and Mycosis Fungoides.—K. M. Harvey, M.B. (for BRIAN F. RUSSELL, M.D., 
F.R.C.P.). 

J. S., male, aged 60. 

History.—He has had scaly patches on arms, legs and trunk for fifty years. Diagnosed 
3 psoriasis. Eighteen months ago he developed slightly irritable exudative patches on 
is face and trunk which seemed different from the previous patches. A patch on the 
»domen became more irritable and superficial ulceration developed. Throughout this 
me his general health had been good and there was no loss of weight. 

Treatment up till the time of admission to hospital had consisted of local applications 
nly: there had been no superficial X-ray therapy. 

Family history.—None of psoriasis. 

On examination.—Typical scaly patches of psoriasis on legs, arms and scalp. On the 
‘unk there are numerous infiltrated exudative areas. Two patches on the back show 
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definite infiltration. A large patch on the anterior abdominal wall shows superfici 

ulceration. There are a few discrete non-tender lymph glands in axille and groins. T 

liver and spleen are not palpable. There is a right inguinal hernia. Clinical examinati: : 
otherwise normal. 

Investigations.—Biopsy: Right knee: Hyperkeratosis and acanthosis with regular elong. - 
= and clubbing of rete pegs, heavily infiltrated with lymphocytes forming Pautrier micr_ - 
abscesses. 

Left chest: Hyperkeratosis and upper dermal infiltration by lymphocytes. 

Right hip region: Parakeratosis, regular acanthosis alternating with atrophy. Modera 2 
infiltration especially of plasma cells and eosinophils in upper dermis. 

X-ray of chest normal. 

E.S.R.—39 mm. in one hour (Westergren). 

Hb 76% W.B.C. 11,200 (polys. 55%, eosinos. 10%, lymphos. 30%, monos. 5%). 

Progress and treatment.—Infiltrated lesions on the trunk responded to both X-ray therapy 
and thorium-X painting. The scaly patches on the legs and arms cleared spontaneously. 

Comment.—Clinically this man appears to have had typical patches of psoriasis for fifiy 
years and now also presents with histologically proven mycosis fungoides. It is possible 
that his long-standing skin eruption was premycotic; alternatively, psoriasis and mycosis 
fungoides may be presenting together as two separate diseases. 


—> & -— 


Dr. J. T. Ingram: In Dr. Brian Russell’s case it is a retrospective diagnosis. I have never seen 
psoriasis pass into mycosis fungoides. 


Dr. R. T. Brain: I have never seen mycosis fungoides derive from psoriasis, but I have seen typical 
psoriatic lesions followed by mycosis fungoides. The histology in this case shows that it is not 
psoriasis. 


Mycosis Fungoides Developing on Parapsoriasis en plaques.—BRIAN PoTTER, M.D. (for 
BRIAN F. RusseLL_, M.D., F.R.C.P.). 
M. L., female, aged 50. 


History.—This patient’s eruption has gradually spread over her body since she was 19 
years of age. In 1949 at the age of 42 she was seen by Dr. Ian Martin-Scott, and at that time 
had on the trunk and upper thighs sharply marginated, bluish-pink oval patches. There 
was no infiltration, the epidermis was questionably atrophic and slightly scaly, and faint 
brown pigmentation was apparent. There was no regional adenitis. Clinical diagnosis 
was parapsoriasis en plaques. The eruption has gradually extended since then, no lesions 
having ever disappeared. 

On examination.—The patient, now aged 50, presents on the trunk and extremities a 
generalized erythemato-squamous eruption in irregular 
defined lesions, superficial on the extremities and with 
slight infiltration of the larger areas on the trunk, which 
latter also show some brown pigmentation (Fig. 1). 
There is some irritation from these lesions. The 
clinical impression is now of reticulotic change. There 
is no lymphadenopathy, and neither liver nor spleen is 
palpable. Blood count is entirely normal and the chest 
X-ray is clear. 


Histopathology.—A. biopsy taken in 1949 does not 
show a specific picture. There is a moderate infiltrate 
of inflammatory cells in the upper corium, some of 
which are passing into the epidermis. There are present 
a number of reticulum cells with somewhat large 
irregular nuclei. 

Biopsy taken recently shows a much more marked 
infiltrate, containing cells of several different types, 
nearly all mononuclears, including large numbers of 
reticulum cells, the nuclei of which show variation in 
size, shape and content of chromatin. Passing into 


Fic. 1.—Patchy pigmented erythemato- 
squamous eruption. 
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the epidermis are some mononuclear cells intermediate in size between reticulum cells and 
lyn.phocytes, and in places these are tending to form localized collections within the epidermis 


(Fiz. 2). 





Fic. 2.—Biopsy x 210 taken 9.4.57. 


Histologically this is therefore a reticulosis in which the basic cell type is the reticulum 
cell. Monocytic leukemia and reticulum cell sarcoma can be excluded in view of the 
polymorphism of the infiltrate; Hodgkin’s disease must be considered, but there is no other 
evidence of it. In view of the presence of pleomorphic reticulum cells in a polymorphous 
infiltrate and invasion of the epidermis by atypical mononuclear cells, this case is interpreted 
as mycosis fungoides (Helwig, 1955). 

REFERENCE 
HeLwic, E. B. (1955) Mycosis Fungoides. Proceedings of the XXth Seminar, Amer. Soc. Clin. 
Path., Washington, p. 93. 


Poikilodermia (Jacobi-Lane).—J. S. PEGuM, M.R.C.P. 

R. C., male, aged 55. 

History.—Fourteen years ago a rash appeared on the left side of the groin. Shortly 
afterwards a similar rash appeared in the right groin. Since this time the rash has spread 
gradually over most of the trunk and parts of the legs. The rash irritates occasionally. 
Parts of it have been treated with X-ray therapy. 

In 1956, attended the National Hospital for Nervous Diseases, Queen Square, because he 
could not keep his balance or walk in a straight line, a diagnosis of disseminated sclerosis 
was made. 

On examination.—Face: Slight redness of right upper eyelid. Both axilla, the neck, 
parts of the back, the abdomen, thighs, buttocks, and parts of the legs show diffuse redness, 
scaling, pigmentation and telangiectasia. B.P.140/90. No pathological enlargement of 
lymph glands, liver or spleen. 

Investigations—Hb 89°%, W.B.C. 10,400 (polys. 62%, eosinos. 3%, lymphos 32%, 
onos. 3%). 

Chest X-ray normal. 

Biopsy of skin of abdomen: The horny layer shows hyperkeratosis and in places para- 
ratosis. The prickle-cell layer is in parts hypertrophic and in parts atrophic. Some of 
> cells are hydropic. In places there is infiltrate in the epidermis. The upper dermis 
© ows a band-like infiltrate composed mostly of lymphocytes and monocytes. The 

pillaries are dilated. 

Comment.—Clinically and histologically this appears to be poikilodermia (Jacobi-Lane). 
' nusual is the association with disseminated sclerosis. 

Dr. G. B. Dowling: I would describe this as a classical example of poikilodermia of the Jacobi-Lane 

»e. If the patient has disseminated sclerosis this would presumably be an unconnected condition. 

Dr. J. T. Ingram: Other cases have been reported of poikilodermia following neurological illness 

atz, F., and Hoogstraten, J. (1946) Arch. Derm. Syph., Chicago, 53, 333). 


> — 


' 9ikilodermia Developing Mycosis Fungoides.—E. N. M. JoHNsTON, M.R.C.P. 


H. E. E., male, aged 48. ; 
At the age of 17 he began to develop a faint red, non-irritating rash on the neck, trunk, 


ighs and arms, especially affecting the flexures. 
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He was shown to the Section in 1936 by Dr. G. B. Mitchell-Heggs and Dr. F. W, 
Jacobsohn as a case of poikilodermia of Jacobi with polydactyly (Proceedings, 29, 717). At 
that time the lesions were described as follows: ‘“‘On the sides of the neck there are redd: h- 
brown pigmented and erythematous spots, slightly depressed and surmounted by a s: ile 
within intervening white skin, atrophic in some parts. The appearance resembles retic. ar 
marbling seen in ephelis ab igne. Faintly brown erythemato-squamous lesions were pres nt 
on the trunk.” 

The histology was reported as showing: “Upper third dermis. Dense infiltrate of row nd 
cells in an cedematous reticulum. Histocytes and chromatophores were also present. 17 he 
infiltrate extended into the papillary body and had a moderately sharp lower border.” 

In 1936 he was treated with thorium-X with some improvement but this was not maintain-d. 

He was first seen at St. Thomas’ Hospital in 1951 and was shown to the Section by |r. 
Waddington in February 1951 as a case of poikilodermia-mycosis fungoides. At that time 
he complained that six months previously the lesions had started to itch intensely (twen‘y- 
four years after the onset of the eruption). The areas of poikilodermia were unchanged but, 
in addition, there were now bluish red scaly infiltrated plaques on the left side of the chest 
and abdomen and bilateral inguinal adenopathy. There were no other abnormal clinical 
findings. A chest X-ray and several blood counts were all normal. 

The histology of two biopsy specimens was reported on as follows (Proceedings, 44, 675): 

From infiltrated plaque: “Severe irregular epithelial hyperplasia and infiltration of the 
upper layer of the dermis by inflammatory cells of almost all types. The infiltrate frecly 
invades the epidermis and extends downwards into the dermis along the line of vessels and 
appendages. The appearances are very suggestive of mycosis fungoides.” 

From area of poikilodermia: ‘‘Epithelial depigmentation and slight hyperplasia and 
superficial dermal and epidermal infiltration by inflammatory cells. There is also some 
superficial vascular dilatation and elastic tissue has disappeared from the upper third of 
the dermis. The appearances are compatible with the diagnosis of a premycotic eruption.” 

A considerable amount of radiotherapy to the more infiltrated lesions has been given with 
great benefit. However, further plaques have continued to appear, some infiltrated and 
some being little more than erythema and scaling and these have gradually increased in 
number until the present time. 

Since 1955 raised nodules and ulcerated lesions have appeared from time to time, some 
showing a marked horseshoe configuration. These have been treated with superficial X-rays 
with very good effect. The itching is still extremely troublesome. 


Mycosis Fungoides Treated with Prednisone.—L. ForMAN, M.D., F.R.C.P. 

W. P., male, aged 57. 

History.—Commenced 1952. Erythematous plaques, “‘parapsoriasis”, over the trunk, 
not scaling, not irritable, not infiltrated. Became widespread and patterned enclosing 
normal areas of skin. Subscquently irritation and oozing in some of the plaques. 

Section, taken 1952, at this stage was not sufficiently definite to diagnose mycosis fungoides. 


Treatment (1952-53).—Thorium-X 1,000 e.s.u. per c.c. of spirit was applied to the areas 
resembling parapsoriasis en plaques. The treated areas involuted, but relapsed towards the 
end of 1953, and became almost confluent; the itching more severe, and the section mor 
typical of the erythrodermia of mycosis fungoides. 

1954: X-ray treatment was given and the eruption faded. The whole body surface wa 
irradiated in courses until the beginning of 1956. 

October 1956: There was generalized itching and relapse of the erythrodermia. Prednison: 
30 mg. a day produced a prompt remission of the erythema and scaling, and of the itching 
and continued from November 1956 to January 1957 when the dose had been diminished t« 
15 mg. a day. The eruption relapsed and small nodules have appeared on the shoulder: 
during the past six weeks. The prednisone was again increased to 30 mg. a day and the 
severity of the dermatitis and itching diminished. However, no effect has been produce« 
on the nodules. 

Investigations. —W.B.C. 6,600; normal differential without eosinophilia. 

November 1956: Bone-marrow showed increased plasma cells, eosinophils, megakaryocytes 
and granulocytes showed left shift. This finding is common in mycosis fungoides anc 
similar conditions (Dr. R. L. Waterfield). 

November 1956: Total protein 7-9, albumin 3-3, globulin 4-6 g.°% (moderately increased). 

November 1956: X-ray showed small areas of calcification within the brain and throughout 
the lung; soft tissue of the thigh no evidence of calcification—probably old miliary 
tuberculosis. 

To-day, a typical patterned erythrodermia with nodules of mycosis fungoides is to-be seen. 
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Section of Ophthalmology 


President—R. C. DAVENPORT, F.R.C.S. 


[May 9, 1957] 


Arteriosclerotic Optic Atrophy 


By DonaLp J. Lye, M.D. 
(Cincinnatti) 


INTRODUCTION 


WitH the lengthening of the human span of life and the increase of the aged population 
there is a change in the character and importance of disease. With the control or abolition 
of infections and a variety of heretofore undiagnosed maladies, which used to terminate 
life at an earlier age, the insidious diseases of senescence are coming to the fore. One of 
these is arteriosclerosis. As ophthalmologists we are interested in the sub-class, athero- 
sclerosis, which may very well become the medical public enemy number one. 

Atherosclerosis is not a generalized process but is manifested by local atheromatous lesions. 
There may be some dissemination but the distribution is confined to certain areas where 
there are curves and branching of blood vessels, as at the knee of the internal carotid 
artery, and where the vessels are restricted or fixed, as in the optic foramen. In these places 
the uniform flow of the blood stream is disturbed and eddies occur. These are favoured 
sites for both atherosclerosis and thrombosis. 

Arteriosclerotic, or to be more exact atherosclerotic, optic atrophy is a definite entity. 
It should replace various terms such as pseudo-glaucoma, soft- and low-tension glaucoma. 
It is included in the so-called cavernous type of optic atrophy. 


Symptomatology.—The individual with arteriosclerotic optic atrophy is past middle life. 
There is usually evidence of arteriosclerosis elsewhere in the body. The retinal vessels may 
show involvement, the mentality may be affected and other cerebral changes may be noted. 
However, the chief complaint is of visual loss. 

Ophthalmoscopic examination reveals optic atrophy of so-called primary type with 
pallor of the disc and cupping resulting from axon degeneration without gliosis or fibrosis 
at the papilla. The cup margin frequently shows depression and degeneration, the result 
o! sclerosis of cilio-retinal vessels (a better term might be cilio-papillary vessels) from the 
circle of Zinn (Haller) giving the disc rim the appearance of atrophic shelving (Fig. 1). 

This depressed flange surrounding the deeper cupping is of importance in diagnosis as 
it indicates sclerosis of cilio-retinal vessels as well as the probable involvement of the vessels 
up-stream, the ophthalmic and carotid arteries and their branches, which supply the optic 
nerves and chiasm. This sclerotic rim must be differentiated from the scleral crescent of 
d-velopmental origin, of no clinical significance, and from other circumpapillary 
d:- generative conditions. 

in this discussion we are not interested in the other types of arteriosclerosis although 
\-perplastic arteriosclerosis or arteriolosclerosis may influence the production of 

\eromatous changes. Obliterative arteriosclerosis more closely resembles atheromatous 

eriosclerosis as the intima is chiefly involved in both conditions. However, the 

literative type does not have the degenerative changes as seen in atheromas. Obliterative 
eriosclerosis may be seen in the larger vessels at the papilla. 


Pathology.—Post-mortem examination of the areas of involvement shows sclerosis of 
ger vessels with hypertrophy of the subendothelial layer between the internal and elastic 
nella, diffusely localized or in patchy plaque formation. The elastic tissue is disorganized 
d atheroma develops with lipid, hyaline and calcium deposits. Neovascularization may 
e rise to hemorrhages within the atheroma. These lesions may be seen in the vessels 
the papilla extending to the second bifurcation. The smaller vessels, including the 
io-retinal arteries, show proliferative endarteritis. 
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Fic. 1.—Atherosclerosis with atrophic cupping of papilla, with atrophic rim. 


The chiasm and optic nerves appear to become first affected in the vicinity of the involved 
blood vessels, the degeneration gradually extending in both directions, in a type of cavernous 
optic atrophy (Schnabel’s caverns). 

The cupping of the optic papilla is probably the result of: 

1. Atrophy and shrinking of axons. 
2. Compensatory and pathologic (sclerotic) attenuation of blood vessels. 
3. Recession of weakened lamina from the normal intraocular pressure. 


Vascular anatomy.—Visual acuity and visual field loss in arteriosclerotic optic atrophy is 
produced by denied nourishment and/or destructive pressure on the optic nerves and chiasm. 
Occasionally the optic tract may be involved with delayed ophthalmoscopic evidence of 
optic atrophy. 


I. Denied nourishment through arteriosclerosis may affect: 

A. The optic chiasm and intracranial optic nerves which are supplied by the anterior 
portion of the circle of Willis, including the anterior cerebrals, anterior communicating and 
internal carotids. The posterior cerebrals, middle cerebrals and anterior choroidal vesse!s 
supply the posterior chiasm and optic tracts. 


B. The intra-canalicular and intra-orbital portions of the optic nerves are supplied by the 
ophthalmic artery and its branches, chief of which are: 

; (1) Retinal artery of questionable blood supply to the papilla excepting through sma! 
interstitial branches which anastomose with the cilio-retinal vessels. 

(2) Numerous branches which invade the optic nerve through the septal system to supp! + 
the periphery of the nerve. 

(3) Recurrent central artery, a branch of either the central retinal artery or a separat: 
vessel from the ophthalmic which supplies the axial portion of the optic nerve. 

(4) Short posterior ciliary arteries to the circle of Zinn (Haller) and thence as the cili: 
retinal vessels (cilio-papillary) to supply the optic papilla and surrounding area. 

It might be mentioned here that the ophthalmic artery does not usually supply th: 
intracranial portion of the optic nerve but runs subdurally and gives off no branches unt 
it reaches the optic canal and orbit where it supplies the optic nerve. However, a norm: 
intradural variation of the ophthalmic artery might supply the intracranial portion of th 
optic nerves. 


I should like to mention some experiments Dr. Hunter and I performed in investigation of th 
blood supply to this area. This work was instigated by the occurrence on occasions, fortunate! 
infrequent, when vision was irreparably lost following trapping operation for aneurysm in th 
chiasmal area. It was decided to determine the blood supply to this area. Both animal (macacu 
rhesus) and human material were used. 
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ellow latex was injected through the carotid and basilar arteries into the cerebral vascular tree, 
‘r exsanguination and saline wash, with brain in situ. The vascular pattern was studied under 
dissecting microscope. The procedure was more difficult in the case of human material because, 
ing the short time elapsing between death and injection, post-mortem changes occurred which 
‘rfered with complete vascular filling. 


rom this study we determined that there was a rich supply or network of small nutrient arteries to 


optic chiasm and intracranial optic nerves from the vessels mentioned above. We concluded 


it the neurosurgeon, inadvertently or of necessity, stripped away these fine vessels, thus interfering 


h proper blood supply to the intracranial nerves and chiasm even though there was adequate 
lateral circulation. Extreme caution on the part of the neurosurgeon must be exercised to prevent 
s occurrence. 


Destructive pressure upon the axons may occur in: 


A. The chiasmal area from the large vessels which normally are in contact with the 
iasm and terminating optic nerve (Fig. 2). 





\ sy (si ae SN Sa ; 
Fic. 2.—Atrophy of axons in the optic chiasm caused by pressure and probably denied 
blood supply from sclerotic arteries. 


B. Within the narrow confines of the optic foramen where the ophthalmic artery is in 
ntact with the optic nerve. 


At post-mortem examination an almost constant observation is the grooving of the 


-hiasm by the knee of the internal carotid arteries. Although there is no grooving of the 
otic nerve by the ophthalmic artery in the optic foramen they are in contact in a constricted 
nace which does not allow for expansion. Even in the retina atheromatous changes displace 


© structures. 


DIFFERENTIAL DIAGNOSIS 


Differentiation of arteriosclerotic optic atrophy from other conditions having similar 
nptoms may be determined by history and examination. Roentgenological observation 
of great importance, particularly skull films of the sellar area. In arteriosclerosis 
quently calcium deposits are seen in the knee of the carotid artery and its vicinity. 
umours may produce evidence of their presence by destruction or hyperplastic or other 
inges in the bony contour.) Arteriograms are of great importance. Occasionally 
itriculograms and encephalograms may show cerebral degeneration, ventricular and 
ternal changes. Measurement of retinal arterial pressure, as described by Bailliart 
ty years ago, is now being applied as an aid in determining the patency of the ophthalmic 
1 carotid arteries. Further investigation may prove this test to be of great value in 
gnosing arteriosclerosis as well as other conditions obstructing circulation and affecting 
visual system. 
rhe destruction of the axons in arteriosclerotic optic artery, by either pressure or denied 
od supply, produces visual field loss which may be of some diagnostic importance if the 
on occurs in the carotid-chiasm area (Fig. 3). In this location nasal, binasal and 
‘tudinal field loss, depending on the position of the vessels, may occur. This must be 
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Fic. 3.—Calcium deposits seen in the knee of the internal carotid arteries which have 
produced binasal field loss. 


differentiated from the field loss produced by other lesions most frequently producing 
optic atrophy. They are: 


A. In the chiasmal area: 
(1) Adenoma of the hypophyseal gland. 
(2) Craniopharyngioma. 
(3) Meningioma of the tuberculum sellz. 
(4) Internal hydrocephalus with dilatation of the optic recess. 
(5) Aneurysm in adjacent vessels. 


There is a possibility that traction and pressure from opticochiasmatic arachnoiditis 
might cause mechanical as well as inflammatory damage to the nerve. The most characteristi- 
field loss of hypophyseal adenoma in earlier stages is temporal or bitemporal; witi: 
craniopharyngioma there is no characteristic field loss; nor is there in aneurysn 
Meningioma of the tuberculum sella may produce an altitudinal and temporal loss; intern: 
hydrocephalus a bitemporal loss. 


B. In the optic foramen: 

(1) Constriction of the bony foramen in osteitis deformans or Paget’s disease, leontiasi 
ossea and hyperostosis frontalis interna may produce optic atrophy but the usual cause i 
from vascular involvement producing chorioretinal degeneration. Other types of bom 
constriction are found in the young, such as osteopetrosis (Albers-SchGnberg disease) bu 
are of no significance as they are hereditary congenital developmental anomalies. 

(2) Dilatation of the bony foramen with compression of its contents by invadin 
neoplasms may occur most frequently from meningioma in the aged individual. Dilatatio 
frequently occurring from astrocytoma (glioma) of the optic nerve, neurofibroma an 
retinoblastoma are in a younger age group and are therefore not significant. 

Atherosclerotic involvement within the optic foramen and along the course of the opti: 
nerve usually produces sector field loss which is not characteristic. Arteriosclerosis of thé 
recurrent central vessel may produce central field loss which requires differentiation from 








oducing 


noiditis 
teristic: 
l; witi 
‘urysn 
ntern: 


yntiasi 
ause i 
f bon: 
se) bu 


vadin 
itatio 
ja anc 


> opti: 
of the 
| from 








55 Section of Ophthalmology 941 


rebro-macular degeneration from other causes, and from toxic and inflammatory 
ynditions. 

It is quite possible, and most probable, that mechanical pressure from these various 
ynditions may be exerted, not only upon the optic nerves and chiasm, but also upon the 
essels nourishing these axons and thus interfere with an adequate blood supply, with 
sultant atrophy. 

Determination of the intra-ocular tension is of importance as there is a similarity between 
arteriosclerotic optic atrophy and glaucoma in the appearance of the atrophic and cupped 
yapilla. In order to eliminate the possibility of intermittent periods of ocular hypertension 
not present at the time of examination, facility of outflow should be determined and the 
angle examined with the gonioscope. It does not seem reasonable to assume visual damage 
with optic atrophy has occurred in individuals with normal intra-ocular pressure. 

Vascular occlusion of the ophthalmic artery and/or internal carotid artery from throm- 
bosis must be considered. This condition is usually unilateral and in a younger age group 
than the arteriosclerotic, although atheromatous changes may induce the formation of 
thrombus. A relatively frequent location for thrombus is in the internal carotid artery 
above the bifurcation of the external carotid, up to and including, the ophthalmic artery. 
The symptoms vary according to age, extent of obstruction and locaticn. If the collateral 
circulation through the circle of Willis and orbit is interfered with the condition is quite 
grave. As the internal carotid supplies the frontal, temporal and parietal lobes one may 
expect homonymous hemianopia or quadrantanopia. If the ophthalmic artery is obstructed 
complete ipsilateral blindness occurs unless there is adequate collateral circulation. In 
addition, hemiparesis and hemianesthesia, headache, aphasia and other mental disturbances 
may be present. In this condition angiography is the most valuable aid to diagnosis. 
Ophthalmodynamometry may prove a significant adjunct. 

Differentiation should be made from so-called temporal arteritis, a disease which should 
also include other arteries in various parts of the body. The ophthalmic artery and its 
branches are frequently affected. This condition occurs in elderly people with 
arteriosclerosis. 

In arteritis there is cellular infiltration of the vessel walls with various stages of 
inflammation, frequently terminating in granulation and necrosis. Temporal and orbital 
swelling and tenderness are prominent features. In arteriosclerosis alone the degenerative 
process is less acute and the progress less rapid, without pain or fever, and with less marked 
symptoms of generalized vascular involvement. 

Visual field loss in temporal arteritis is not characteristic. It may resemble any of the 
types found in arteriosclerosis. Ophthalmoscopic examination may reveal more activity 
in the fundus in arteritis, with hemorrhages and exudates in addition to vascular inflam- 
mation, and sclerosis with degeneration and atrophy. Phlebitis, and venous and arterial 
occlusion of the retinal vessels occur with relative frequency. 


a0 
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TREATMENT 

As the etiology of atherosclerosis is not conclusively established treatment is far from 
satisfactory. It is believed that these atheromatous changes are the product of disturbed 
systemic lipid metabolism in which hypercholesterolemia is a prominent feature. 
Treatment must be directed toward prevention. Normal adjustment of blood lipids 
iould be attempted. Control of systemic diseases such as hypertension, nephritis and 
iabetes is imperative. When diagnosed, anticoagulants are advocated (heparin and 
« coumarol), vasodilators are used. Antibiotics may have a place if infection is suspected. 

Prognosis depends, for a great part, on the adequacy of the collateral circulation to the 

rcle of Willis and external carotid anastomoses. 


7 


DIAGNOSIS OF ARTERIOSCLEROSIS 
Diagnosis of arteriosclerotic optic atrophy can be supported by the following observations: 
(1) The condition is found in elderly persons. 
(2) Arteriosclerosis is present which may be suggested by the appearance of the retinal or choroidal 
ssels. Symptoms produced by arteriosclerosis elsewhere in the body may support the diagnosis. 
(3) The optic papilla are pale and cupped and may be rimmed with a shelf of atrophy. 
(4) The most typical visual field losses are nasal or altitudinal from involvement in the chiasmal 
ea. Peripheral segmental loss, rarely concentric constriction or central scotoma, may be found 
th involvement of the optic nerves. These field losses are not characteristic and not necessarily of 
ignostic value. 
(5) Intra-ocular tension is normal. 
(6) Radiological studies reveal shadows in the knee of the internal carotid arteries in the sellar 
ea. Arteriograms may reveal sclerosis of vessels supplying chiasm and optic nerves. Ophthalmo- 
namometry may determine reduced blood supply from vascular occlusion. 
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Section of Endocrinology 
President—T. RusseELL FRASER, M.D., F.R.C.P., D.P.M. 
[May 22, 1957] 


DISCUSSION ON HASHIMOTO’S DISEASE 
Dr. R. W. Luxton (Crumpsall Hospital, and the Christie Hospital and Holt Radium 
Institute, Manchester): 
The Clinical Aspect 

Forty-five years ago, Hashimoto (1912) described the clinical, pathological and histological 
features of 4 patients with a goitre, and named the condition Struma Lymphomatosa. In his 
summary of their clinical aspect, he states that the patients were over 40, in good general 
health and showed no visceral disease. The goitre was discovered incidentally in all cases, 
had developed gradually and was freely movable, but was firm enough to suggest malignancy. 
It produced no severe pressure symptoms and there was no lymphadenopathy. 

My task is to review the clinical picture of Hashimoto’s disease as it is seen to-day. It 
has been described as rare, but it is much commoner than the general physician is apt to 
believe. It is worth consideration in any patient with a goitre and in any patient with 
hypothyroidism, and is the probable diagnosis when hypothyroidism is associated with a 
goitre in middle age, if goitrogens are excluded. Although most often seen in the fourth, 
fifth and sixth decades, cases arise from the 8th to the 80th year. Women predominate; of 
the 41 patients of my own series only 3 were men. 

Clinically, the typical patient has hypothyroidism and a firm goitre, and is well illustrated 
in a woman aged 41, who had gained 3 st. in weight in three years, was constantly cold 
and mentally abnormal (Fig. 1). For one year she had had a goitre which was diffuse, 
firm and lobulated. Her serum cholesterol was 525 mg./100 ml. and her serum flocculation 
tests were abnormal. 

The Goitre 

The goitre is usually recent—having existed a matter of twelve months or so. Some 
patients have had a goitre for several years, however—in my series, for five, eight, nine, 
thirty and thirty-one years. The goitre is usually diffuse, and of small or medium size 
although it can be large. Clinically, it may seem to involve one lobe only, but histologically 
the whole thyroid is commonly affected. The texture of the goitre is characteristically 
firm and the surface smooth and lobulated. The gland is not fixed. As in Hashimoto’s 
original cases, the goitre is often an incidental observation. Some patients have mild 
pressure symptoms (17 in my series)—a feeling of constriction in the neck and sometimes 
dysphagia. Hoarseness of the voice is not uncommon. Very occasionally there is pain and 
tenderness (noted in 2 of my patients). 

There are two important variants of the clinical syndrome as regards the goitre: (1) it may 
be relatively soft, or soft with firmer areas, and (2) the goitre may be absent. 


Fic. 1.—Typical Hashi- 
moto’s disease, showing 
myxcedema and diffuse goitre. 


Fic. 2 is a photograph of a 
woman aged 36 who showed 
clinical myxeedema. She was 
constantly cold, with puffy 
face and hands, a sluggish 
bowel and a sluggish mind. 
Her serum cholesterol was 490 
mg. per 100 ml. and her radio- 
iodine uptake was at myxe- 
dema level. The serum floccu- 
lation tests were negative. In 
theabsence of a goitre and with 
negative flocculation tests, 
primary myxcedema was diag- 
nosed. However, the thyroid 
isthmus was palpable, not 
because it was enlarged but 
because it was firm. The 
serum precipitin test was 
strongly positive. Finally, 
a < = thyroid = 
‘ show istology typical o 
Fic. 1. Fic. 2. Hashimoto’s disease. 
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After subtotal thyroidectomy, it is unusual for a goitre to reappear, but this happene: 
in one of my patients two years after operation. When a hemithyroidectomy is done, th 
remaining lobe not uncommonly enlarges and may cause pressure symptoms, as in 2 of m 
patients. In one such case, the goitre recurred seven years after operation. Recurrenc: 
of goitre may follow cessation of treatment with dried thyroid gland. The regional lymp! 
nodes are not often enlarged clinically. 


Hypothyroidism 

Gross symptoms of myxcedema may be present when the patient first attends, but ofte: 
the patient’s only complaints are the minor symptoms of hypothyroidism—gaining weight 
feeling cold and general slowing down of physical and mental processes. “Rheumatic’ 
pains are common in muscles and joints. I am impressed with the frequency not only o: 
osteoarthritis but also of rheumatoid arthritis in this disease. Mental changes wer 
present in 5 of my patients. Great apprehensiveness is a feature and leads to a refusal 0! 
investigation or photography until after they have regained their morale and good look: 
by treatment with dried thyroid gland. 

Hashimoto made no reference to hypothyroidism in his patients until after operation. 
Although the natural course of the disease leads to hypothyroidism, a small proportion o! 
patients have hyperthyroid signs and symptoms at the onset, and a larger proportion are 
euthyroid when first seen. Of 16 pre-operative patients 9 were hypothyroid, 5 euthyroid 
and 2 hyperthyroid. It would appear that although many thyroid follicles may be damaged, 
the remainder can compensate for long periods. 


Hyperthyroidism 
Hyperthyroidism is well recognized as an early phase. Typical symptoms and signs, 
including eye signs, have been described, and the B.M.R. recorded up to +69%. 


Fic. 3, taken in 1951, shows a woman then aged 42. 
As hyperthyroid symptoms she had lost 1 st. in weight in 
four months and showed sweating, tremor and upper lid 
lag. The B.M.R. was +38%. She had noticed a goitre 
for one month, it was diffuse and moderately firm. The 
spleen was palpable. Serum flocculation tests were abnormal. 
A diagnosis of Graves’ disease was made and methyl 
thiouracil given in average dosage for four months, when 
she showed hypothyroidism and a larger and harder goitre. 
A thyroid biopsy showed advanced Hashimoto’s disease. 
Despite the hyperthyroid onset, after five years’ treatment 
with thyroid grains 3 daily, this patient is now euthyroid 
and the goitre has disappeared. 





Fic. 3. 


Euthyroidism is commoner than hyperthyroidism when the patient is first seen. 

A woman aged 36 was admitted to hospital for abdominal pain which led to a laparotomy. 
A goitre was an incidental observation. The serum flocculation tests were abnormal. She was 
clinically euthyroid and the serum cholesterol was 188 mg. per 100 ml. Histologically, the thyroid 
showed Hashimoto’s disease. 


Visceral Involvement 

Hashimoto recorded that his cases showed no visceral involvement. I believe that 
visceral disturbance may arise in this disease. 

Liver.—In 1947 a woman with myxcedema showed a diffuse goitre and hepatomegaly. 
The spleen was not then palpable. Two years later, after radiotherapy to the goitre, and 
thyroid grains 2 daily, she was euthyroid and without a goitre. Later, the spleen became 
palpable. In 1955 laparotomy revealed a grossly cirrhotic liver and splenomegaly but the 
portal venous pressure was normal, To-day this patient is jaundiced, hypercholesterolemic, 
with liver palms, spider nzvi and ascites. The hepatic histology was very unusual 
(Dr. James Davson): “The picture was that of rather advanced diffuse hepatic cirrhosis. 
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jormal lobules were barely recognizable. The liver cells formed compact nodules of 
lifferent sizes, apparently due to regeneration hyperplasia. The nodules were separated 
'y bands of cellular vascular connective tissue, often wide, the infiltrating cells being mainly 
lasma cells and lymphocytes. An unusual feature was the absence of proliferating bile- 
lucts. The histogenesis of this cirrhosis was not clear. Cholangio-hepatitis and cirrhosis 
leveloping in a fatty liver were unlikely causes. Post-hepatitis cirrhosis was a possibility. 
Chere was no evidence of sarcoidosis, brucellosis, or hemochromatosis.” 

It is worthy of note that plasma cells, connective tissue, lymphocytes and aggregates of 
iymphocytes are present—reminiscent of the histological changes in the thyroid gland in 
Hashimoto’s disease. I am tempted to describe it as ““Hashimotosis of the liver”! Of 
course, one cirrhosis does not establish a complication any more than one swallow estab- 
lishes a summer, but each makes one look for others. 

In 1952, the above case, and others with palpable spleens, led to a study of liver function 
tests in Hashimoto’s disease, especially of plasma proteins by qualitative methods. At 
about the same time, Dr. R. T. Cooke, Pathologist at West Hartlepool, also observed, 
independently, that the serum flocculation tests may be abnormal in Hashimoto’s disease. 
The figures I shall quote are from my own patients, but the general conclusions about the 
tests were reached jointly with Dr. Cooke, when he and I made an analysis of our combined 
cases (Luxton and Cooke, 1956). 

Table I shows results of serum flocculation tests in 39 cases of Hashimoto’s disease in 
relation to treatment. The diagnosis was confirmed histologically in 34 cases. Previous 
treatment by surgery, X-radiation or dried thyroid affects the results of the tests: 


TABLE I.—SERUM FLOCCULATION TESTS IN 39 CASES 


Untreated i me ba ~ iv 16 
Tests abnormal .. = - - 14 
Surgery + X-radiation wa = 5 


Tests abnormal .. - a a 3 
Surgery + X-radiation and thyroid .. ‘a 18 
Tests abnormal .. oe - - 1 

Dr. Cooke and I concluded: 

(1) In untreated patients, the serum flocculation tests are positive sufficiently often to 
make them of diagnostic value. 

(2) In the typical case, the best treatment is thyroid by mouth, as indicated by Crile 
(1954). Thus treated, hypothyroidism disappears, the goitre lessens considerably in size, and 
plasma proteins and flocculation tests return to normal. Many months—up to two and a 
half years—may elapse before the reversion occurs. 

(3) The colloidal gold test is a little more sensitive than the thymol turbidity, but not 
always, and both tests are necessary. 

Spleen.—The spleen was persistently palpable in 6 of my first 24 patients, but in only 
1 of the next 17 patients. 

Kidney.—In myxcedema, a moderate trace of albuminuria, peripheral pitting oedema and 
hypertension occur quite commonly as separate manifestations, without implying renal 
disease. On that account, when these 3 clinical findings coincide in an individual with 
hypothyroidism, the diagnosis of underlying chronic renal disease may be rejected 
prematurely. 

Repeated examination for albuminuria was made in 37 patients with Hashimoto’s disease. 
15 showed an occasional trace of protein; 6 further cases showed persistent albuminuria, 
4 of the 37 patients had evidence of a nephropathy. i present these cases with some reserve 
as I could not investigate them fully but hope to have opportunity for further study. 

In 2 cases a nephrotic syndrome occurred and some details thereof are given in Table II, 


TABLE II 
Urine Total serum Serum 
Pitting albumin protein cholesterol Blood 
cedema (grams/litre) (grams/100 ml.) (mg./100 ml.) pressure Comment 
took 3 5 776 130/80 Casts + 
++ 12 43 880 150/85 rising in Urea clearance 
ten months to 15% 
240/115 


Features common to the two patients are—both were aged 54 years, both had changes of 
rheumatoid arthritis in the hands, both were hypothyroid and in neither case did the renal 
symptoms improve when dried thyroid was given, the serum protein showed decreased 
albumin and increased «,-globulin. Amyloid disease is a possibility but further evidence 
is needed. : 
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Two other patients with nephropathy had persistent albuminuria and hypertension bu 
no cedema or increase in blood urea (Table III). 


TABLE III 
Age Albuminuria Blood pressure Comment 
58 Persistent 190/110 1.V.P. normal 
65 Persistent 225/125 Euthyroid 


So far as I can discover, nephropathy in Hashimoto’s disease is hitherto not recorded. 


Association of Hashimoto’s Disease with Paget’s Disease of Bone 

The patient previously described with hyperthyroidism and Hashimoto’s disease developed 
pain in the back in 1952 and routine X-ray of the pelvis revealed Paget’s disease in the left 
ilium and ischium, naturally regarded as incidental. Three years later two clinical cases 
of Paget’s disease combined with Hashimoto’s disease were seen: 


E. H., female, aged 42. Goitre for three months (Fig. 4). 
Clinically euthyroid. Serum flocculation tests positive. 
Right tibia, bowed, thickened, warm (Fig. 5). Radiology 
of tibia: characteristic of Paget’s disease. Surgical biopsy 
of thyroid: definite but early Hashimoto’s disease. 





Fic. 4. Fic. 5. 


A. Y., female, aged 48. Goitre for three months. Clinically hypothyroid. B.M.R. —15%. 
Serum flocculation tests positive. Surgical biopsy of goitre: struma lymphomatosa. Left tibia 
was thickened, bowed, tender. Changes, clinical and radiological, were present in a metacarpal. 
X-ray appearances had suggested polyostotic fibrous dysplasia in left tibia, one metacarpal and 
right great trochanter. A bone biopsy of left tibia showed cement lines and mosaic pattern typical 
of Paget’s disease. 

During 1956 a limited radiological bone survey was made in 35 patients with Hashimoto’s 
disease by my colleagues Dr. J. Blair Hartley, Dr. J. B. Fawcitt and Dr. J. Cowen. In all, 
7 of the 35 patients showed radiological bone changes of Paget’s disease. Statistical 
analysis shows that the prevalence rate of Paget’s disease in this series of patients with 
struma lymphomatosa is highly significant (Luxton, 1957). If confirmed, it may offer a clue 
to the pathogenesis of Paget’s disease of bone. 


REFERENCES 
Crite, G., Jr. (1954) Ann. R. Coll. Surg., Engl., 14, 158. 
Hasuimorto, H. (1912) Arch. klin. Chir., 97, 219. 
LuxTon, R. W. (1957) Lancet, i, 441. 
——, and Cooke, R. T. (1956) Lancet, ii, 105. 


Dr. Deborah Doniach, Mr. R. Vaughan Hudson and Dr. I. M. Roitt (Middlesex Hospital 
and Courtauld Institute of Biochemistry): 
Diagnostic Aspects of Lymphadenoid Goitre 

In classical cases of Hashimoto’s disease which present with advanced myxcedema and 
a large, firm, symmetrical goitre, a presumptive diagnosis can be made on the clinical 
findings. In practice such cases must be rare since it is estimated in the literature that 
only 20% of lymphadenoid goitres are diagnosed correctly before operation. The demon- 
stration of the auto-immune process has brought together a group of thyroid conditions which 
were formerly kept distinct on histological grounds, such as lymphocytic thyroiditis and 
the various subgroups of chronic non-specific thyroiditis. A great many of these cases 
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aie difficult to differentiate from other non-toxic goitres. More important still, when a 
Hashimoto goitre is very firm it may be almost impossible to distinguish it from carcinoma 
of the thyroid by the physical signs. 

However, with the laboratory methods available to us, it should be possible to make a 
correct diagnosis in the majority of these patients without resorting to surgery. 

As repeatedly pointed out by Crile and his collaborators in recent years and as shown by 
Dr. Luxton’s present results which we can fully support from our own experience, these 
goitres regress to almost normal size on administration of thyroid hormones. We find 
that pressure symptoms usually disappear within two months on this treatment, so that 
it is of great advantage to the patient not to have her thyroid removed. 

The diagnostic value of the older thyroid function tests will be briefly discussed but 
stress will be laid on the laboratory methods arising from recent work, which include the 
electrophoretic separation of serum proteins, the flocculation reactions and the thyro- 
globulin precipitin test. 

Radioiodine and B.M.R. Results 

As may be expected in view of the gradual lymphoid invasion and slowly progressive 
destruction of the thyroid follicles by the auto-immune process, the B.M.R. and twenty-four- 
hour uptake of I**! vary according to the amount of functioning tissue left and its response 
to compensatory T.S.H. stimulation. In early cases both are within normal limits unless the 
patient has an underlying thyrotoxicosis. When the degree of thyroid destruction is such 
that the production of thyroid hormones decreases below normal, the output of T.S.H. 
is presumably increased and at that stage it is common to find an iodine uptake which is 
well above the normal, while the B.M.R. is still normal. Later, the gland is unable to 
make sufficient thyroid hormone in spite of the T.S.H. overstimulation and the B.M.R. 
decreases below normal, though the iodine uptake may remain high until the basal 
metabolism has reached myxcedematous levels. Finally, so little functioning thyroid 
remains that even the iodine uptake is gradually reduced below normal. Thus in patients 
with lymphadenoid goitre one frequently finds a marked discrepancy between the iodine 
uptake and the B.M.R. and the combination of these tests is more useful than each 
separately. The only other untreated thyroid condition in which one sees high iodine 
uptakes with low B.M.R.s is familial goitrous cretinism, where a congenital absence of 
certain thyroid enzymes leads to insufficient thyroid hormone production. 

Some other parameters of iodine metabolism give results which are in keeping with the 
small thyroidal iodine pool to be expected in view of the extensive lymphoid replacement 
in the Hashimoto thyroid: the forty-eight-hour plasma radioactivity is relatively high and 
can be in the thyrotoxic range even in the presence of clinical myxcedema, and the 
biological half-life is short. 

The iodine uptake cannot be increased by injections of T.S.H. since the gland is already 
under full stimulation, and potassium perchlorate produces a discharge of iodine in these 
voitres (Morgans and Trotter, 1957), owing to an interference with organic binding of which 
he mechanism is not yet elucidated. 

From the point of view of differentiating Hashimoto’s disease from carcinoma of the 
thyroid, however, by far the most useful test is the topographic survey of iodine distribution 
ver the goitre area (Fig. 1), since, owing to the diffuse nature of the Hashimoto lesion, 
the isocount picture usually follows the outline of the palpable swelling, with more uptake 
m the larger side, whereas in carcinoma of the thyroid the uptake is nearly always one- 
ided and is absent or much diminished over the tumour. 


tiochemical and Immunological Tests 

The majority of untreated Hashimoto patients have abnormally high gamma globulins 
ind as a consequence show raised values in the thymol and zinc sulphate turbidities and 
he colloidal gold flocculation. These serum protein changes have already been described 
n detail by other authors and ourselves and we propose to confine the present discussion 
» the correlation between the results of these tests and the demonstration of the thyro- 
lobulin antibodies. 

The details of the precipitin technique for thyroid antibodies are described elsewhere 
Doniach and Roitt, 1957) and a diagram of the test is given on page 959 of the present 
ssue (Fig. 1B, Section of Experimental Medicine). In strong sera the precipitin line 
xecomes visible in about sixteen hours, is often double, and thickens within the next week, 
s increasing amounts of antibody and antigen meet and combine to form visible aggregates. 
Nhen the test is done on serial dilutions of serum, the precipitin line is most compact 
it the equivalence zone of the system (see page 959, Fig. 1a, tubes 3 and 4), becoming 
ess dense and wider in increasing dilutions, with a movement of the leading edge of the 
orecipitate towards the serum layer. Positive precipitins were seen in up to 1/128 dilution 
»f the serum in Hashimoto patients. 
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Fic. 1.—Isocount pictures of radioiodine distribution (solid lines) to illustrate the diagnostic valu: 
of topographical surveys in differentiating between lymphadenoid goitre and carcinoma of the 
thyroid. Dotted lines represent extent of palpable swelling. Case J. R. (A), Hashimoto’s disease 
One year goitre, lassitude and lack of interest. I**! uptake 37/24 hr. with symmetrical distribution. 

R. = +1%, E.S.R. = 23 mm. (Wintrobe), gamma globulins 2 g.% (29:7% of total), 
flocculation values raised. Thyroglobulin precipitin test positive, showing double line. Case W. V. (B), 
Carcinoma of thyroid: Two months’ painful neck swelling. Large, firm, apparently diffuse goitre 
I'31 uptake 17%/24 hr., limited to right upper pole of thyroid. B.M.R. = —26%, serum cholestero! 
390 mg. %, E.S.R. = 37 mm. (Wintrobe), gamma globulins 1-3 g.%, flocculation values normal. 





In occasional sera the precipitate appears much more slowly, taking ten to twelve days 
to become visible, with a single precipitin line which is hazy and wide, and whose upper 
and lower edges are both fluffy. This appearance is probably not due to low antibody 
content, for these sera can have high gamma globulin and flocculation values, and look 
quite different from high dilutions of a normally precipitating serum, where the line becomes 
visible in two to four days and has an abrupt lower edge, however weak the antibody. 

Fig. 2 shows the distribution of serum flocculation values in Hashimoto patients and 
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controls,’ All these sera were also tested for thyroglobulin precipitins. The controls were 
cases of non-toxic nodular goitre and thyrotoxicosis most of whom were subsequently 
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v.cified histologically. In the Hashimoto series we included patients operated on up to 
three weeks before the tests since we found a lag of several months in the return of the tests 
tc normal; patients thyroidectomized months or years previously were not included. We 
did not estimate the gamma globulins quantitatively in all these patients since the floccula- 
tion tests appeared to provide a more sensitive measure of the serum protein changes than 
the rather crude method of scanning electrophoretic strips or eluting the dye from them. 
The Hashimoto cases who had normal flocculation tests were mostly patients with small 
goitres or those treated for some years with thyroid extract and the latter generally had 
quite strong precipitins. 

Table I shows the correlation of the serum flocculation tests with the thyroglobulin 


TABLE I.—CORRELATION OF SERUM PROTEIN FLOCCULATION* TESTS AND THYRO- 
GLOBULIN PRECIPITINS IN HASHIMOTO PATIENTS 
No. of +Pptins +Pptins -—Pptins —Pptins 
patients +Floccs -—Floccs +Floccs -—Floccs 
Untreated .. 45 27 5 9 4 
Treated with thyroid 
hormones 37 14 15 5 3 
*Flocculation tests included thymol and zinc sulphate turbidities and colloidal 
gold flocculation. 


precipitins. It can be seen that with the precipitin test alone, we can expect to miss about 
a quarter of the cases though it is on the whole more seasitive and certainly more specific 
than the flocculation tests. Fortunately, in many patients with negative precipitins the 
flocculation tests are positive and should therefore be done in every suspected lymphadenoid 
goitre. Some of the patients who gave negative results by both tests were early cases 
diagnosed only by histology. Most of them gave positive complement-fixation tests against 
thyrotoxic thyroid extracts as did the patients with negative precipitins and raised 
flocculation values. 

Our finding of thyroglobulin precipitins in 4 cases of subacute thyroiditis (see Table II, 
page 960) was not altogether unexpected since thyroglobulin is known to be released from 
follicles damaged by the underlying virus infection in this condition (Eylan et al., 1957). 
2 of the cases had recovered from the acute attack and had become myxcedematous, one 
with persistence of the goitre, the other without thyroid enlargement. The other 2 patients 
were interesting in that the precipitin could be demonstrated three and five weeks after 
the onset of the disease. One patient has been followed up for nine months. Her precipitin 
titre gradually rose from 1/2 to 1/16 at five months, then slowly decreased, reaching 1/4 nine 
months after the acute attack. The flocculation tests were normal at first, rose to fairly 
high values with the rise in antibody titre, then returned to normal as these d 
again. The patient has so far remained euthyroid without substitution therapy. 

The differential diagnosis between subacute thyroiditis and Hashimoto’s disease can be 
difficult on clinical grounds since quite a few Hashimoto patients have painful goitres, 
und some cases of subacute thyroiditis are first seen when their acute symptoms are sub- 
siding. Since in both conditions a high E.S.R. and evidence of thyroid auto-immuniza- 
tion can occur, the clinical diagnosis must be reinforced by the results of B.M.R. and iodine 
‘ests, by adequate follow up and the effect of treatment. In subacute thyroiditis the B.M.R. 

often slightly raised in the presence of a complete suppression of iodine uptake by the 
land, and these tests can be particularly helpful if they can be shown to return to normal 

; the acute stage subsides. In Hashimoto’s disease the B.M.R. is more likely to be low 

‘om the start and the iodine uptake normal or high. The precipitin titre is likely to be 
igher in the established auto-immunization of lymphadenoid goitre, where in subacute 
\yroiditis it appears to be low at first, and may rise on repeated testing. 

In carcinoma of the thyroid the gamma globulins are normal and the precipitin test has 
een negative in the few cases we have tested so far. Nodular colloid goitre is also 
ssociated with normal results on these tests unless the auto-immunization process has 
een grafted on a pre-existing simple goitre; in fact we have seen several patients with a 
istory of goitre since puberty, who in middle life developed pressure symptoms fairly 
ipidly with a change in the size and consistency of the goitre. At operation they proved 
° have extensive lymphadenoid changes superimposed on colloid goitre. Two such 

»atients had a high titre of thyroglobulin precipitins in their serum and raised flocculation 
alues. 
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Dr. A. D. Thomson (Bland-Sutton Institute of Pathology, Middlesex Hospital): 
The Pathology of Hashimoto’s Disease 

Since the publication by Mr. Vaughan Hudson and his colleagues of the possible role 
auto-sensitivity in the pathogenesis of Hashimoto’s disease and the introduction of t 
“precipitin test” (Roitt et a/., 1956) as an aid to the clinical diagnosis of the disease I ha 
had the opportunity of examining many of the thyroid glands with positive “‘precipit 
tests”. The histological features I am about to describe are based mainly on the study » 
this recent thyroidectomy material from the Middlesex Hospital. 

Naked-eye appearances.—The enlarged thyroid gland in a typical case of Hashimotc’s 
disease shows a smooth lobulated capsular surface which on cross section shows a replac.- 
ment of the normal glistening appearance by firm homogeneous white or pink tissue 
traversed by fibrous trabecule (Fig. 1). 
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Fic. 2.—Showing the focal lymphoid tissue Fic. 3.—Showing a _ diffuse cellular 
and the diffuse cellular infiltration between infiltration between the residual thyroid 
the thyroid epithelium. Colloid material is epithelium. Note the absence of colloid 
still present. Thyroid removed in 1943. material and the increased fibrosis. Thyroid 
x 20. remnant removed in 1950 from same patient 


as Fig. 2. x 25. 


Microscopical appearances.—Histologically the features in the well-developed case are 
characteristic. There is a conspicuous lymphoid infiltration with prominent follicle forma- 
tion (Fig. 2). The thyroid epithelial cells are abnormal in their arrangement, their 
cytoplasm is increased in amount and stains intensely with eosin while colloid production 
is impaired resulting in disorganization of the normal thyroid gland structure (Figs. 2 and 6). 
These epithelial changes are degenerative in nature. In addition to the lymphoid tissue 
with a focal distribution there is a diffuse cellular infiltration composed of lymphoctyes 
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Fic. 4.—Showing a colloid goitre with Fic. 5.—Showing a toxic goitre with the 
the cellular changes of Hashimoto’s disease. cellular changes of Hashimoto’s disease. 
< 30. x 35 





Fic. 6.—Showing the epithelial changes Fic. 7.—Showing Hashimoto’s disease in 
of Hashimoto’s disease with a lymphocytic the thyroid gland adjacent to a carcinoma. 
and plasma cell infiltration and many giant x 30. 
cells. xX 75. 


and plasma cells which permeate between the residual thyroid epithelium. In areas this 


filtrate becomes confluent and the plasma cells may exceed the lymphocytes in number. 


1 some parts of the thyroid there is a virtual disappearance of the epithelium and the 
ssue is then composed of lymphocytes and plasma cells buried in fibrous tissue of varying 


llagenization and vascularity. As the disease progresses the cellular infiltrate and the 


broblastic tissue increase at the expense of the epithelial elements but the pathology in all 
\ses remains confined within the capsule of the thyroid gland. 


The changes I have described are found in fully developed examples of Hashimoto’s 


isease and in these cases the “‘precipitin test’’ is positive in a high proportion of patients. 


positive “‘precipitin test’ may, however, be obtained with thyroid glands showing other 
stological features in addition to those already described. 


1) Hashimoto’s disease with colloid goitre——Some patients with a history of a goitre 


tending over many years develop myxcedema and the “‘precipitin test” proves positive. 
lie subsequent histological examination of the thyroidectomy specimen reveals the 


iracteristic features of a simple colloid goitre with the superimposed changes of 
shimoto’s disease (Fig. 4). It appears that the long-standing clinical manifestation of 
enlarged thyroid is due to the colloid goitre and the Hashimoto’s disease is merely 
erimposed on this original pathology. 


2) Hashimoto’s disease with toxic goitre—A few patients have shown the classical signs 
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and symptoms of thyrotoxicosis with a termination in myxcedema. In these cases a 
thyroidectomy performed soon after this transition reveals the histological changes of 
Hashimoto’s disease superimposed on the cellular picture of a toxic goitre (Fig. 5). Some 
examples with this type of pathology have a positive “‘precipitin test’’. 


(3) Giant cell thyroiditis—Two patients with a rapid onset of a painful goitre were 
diagnosed clinically as subacute thyroiditis and histological examination of the thyroidecton y 
specimen shows the histological changes of Hashimoto’s disease with many giant ce:'s 
(Fig. 6) simulating the appearance of a giant cell thyroiditis, These two examples hid 
positive “‘precipitin tests”’. 


(4) Hashimoto’s disease with thyroid carcinoma.—An incidental finding at a recent 
autopsy revealed a swelling in the neck which on histological examination proved to be a 
papillary carcinoma with the changes of Hashimoto’s disease in the adjacent thyroid gland 
(Fig. 7). 

From this account it will be seen that the histological features of Hashimoto’s disease 
may be superimposed on a previously normal thyroid gland, a colloid or a toxic goitre, 
or in the tissues adjacent to a thyroid carcinoma. In addition, when the thyroid enlarge- 
ment is of more rapid onset the histology may show the lymphoid infiltration and the 
epithelial changes of Hashimoto’s disease but containing many giant cells as described 
in giant cell thyroiditis. 

It has been found that with a positive “precipitin test” the essential minimal histological 
changes are: 

(a) Infiltration by lymphoid tissue. 

(b) Diffuse infiltration by lymphocytes and plasma cells. 

(c) Eosinophilic degenerative changes in the epithelium. 

The subsequent progression of the pathology produces the further histological features 
of the fully established Hashimoto’s disease. This progressive nature of the disease process 
can be studied when serial surgical material from the same patient is available. Fig. 2 
shows the appearance of a thyroid gland partially removed in 1943 which on microscopy 
reveals the lymphoid infiltration and the eosinophilic degeneration of the thyroid 
epithelium but there is no increased fibrosis and colloid material is still visible in the thyroid 
vesicles. The thyroid remnant slowly enlarged during the next few years and further 
surgery was performed in 1950. Fig. 3 shows progression of the disease in the same patient 
with disappearance of the colloid, disruption and disorganization of the thyroid structure 
with a profuse lymphoid, lymphocytic and plasma cell infiltration of the gland with 
increased fibrosis. 

Histologically therefore the changes in Hashimoto’s disease are those of a progressive 
pathological process whereby an increasing amount of thyroid tissue becomes disorganized 
and eventually destroyed and this change may occur in a previously normal or in a previously 
pathological thyroid gland. The precise causation of this destructive process remains 
debatable but the recent demonstration by White (1957), using Coons’ technique, of an 
antigen-antibody reaction within the thyroid gland lends support to the view of Roitt 
et al. that auto-sensitization plays a part in the pathogenesis of Hashimoto’s disease. 
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[May 8, 1957] 


DISCUSSION ON AUTO-IMMUNITY AND THYROIDITIS 


Dr. R. G. White (London Hospital): 
An Immunological Investigation of Hashimoto’s Disease 

The demonstration by Roitt et a/. (1956) that a precipitin reaction was given between 
sera of patients with Hashimoto’s disease and a saline extract of normal thyroid, or a 
purified thyroglobulin, has given us the chance to investigate a new auto-immunization 
process, with the possible advantage of a defined antigen, thyroglobulin. 

We of course wish to know whether the serum constituent which precipitates is really 
antibody, whether thyroglobulin is the antigen relevant to the process in the diseased gland, 
whether other antigens besides thyroglobulin are involved and so on. These are some 
4 ny questions that I have investigated at the London Hospital with the help of Professor 

Barwell, Dr. W. F. T. Gammie and Dr. C. R. Robinson. 

‘The curve of inter-reaction between purified thyroglobulin, prepared for me by Dr. 
Ingbar by the method of Derrien et a/. (1948) and the serum of a patient with Hashimoto’s 
disease resembles the classical precipitin curve. When increasing amounts of antigen 
reacted with a constant volume of serum the amount of precipitate rose to a maximum and 
then fell. A test of the supernatant at optimal proportions showed an absence of both 
antigen and antibody. At this point subtraction of the weight of added antigen should 
yield the weight of antibody in the precipitate. This was 5-0 mg. per ml. of serum 
(neglecting the weight of complement)—an impressively high value. In other patients 
the curve of precipitation was more complex, with the formation of two precipitating 
zones, indicating the existence of at least two antibodies in the sera of patients with 
Hashimoto’s disease. 

The complement-fixation test using a saline extract of thyroid as antigen showed that 
complement was fixed by heat-inactivated sera of the patients with Hashimoto’s disease. 
In general the results correlated well with the precipitin test. However, more patients (12) 
showed fixation than gave a precipitin test using an agar diffusion technique (8). All 
except 2 of those giving a positive precipitin result gave a positive complement fixation 
result. The situation is complicated by the existence of two zones in a titration of antigen 
(purified thyroglobulin) using complement fixation, and the correlation between the two 
serological tests requires further experience. 

Ne have now explored the distribution of the antigenic substances in thyroid tissue 
relevant to the precipitin in the sera of Hashimoto patients by the fluorescent antibody 
technique for the localization of antigens in frozen tissue sections. Our chemical manceuvres 
to introduce fluorescein into the antibody of a globulin fraction of serum from a patient 
\ th Hashimoto’s disease will, of course, result in the similar conjugation of fluorescein 

‘h other serum proteins. Such a fluorescein-conjugated globulin applied to a section 

‘rmal thyroid may localize to iso-antigens as well as the relevant auto-antigen. How- 

r the results were sufficiently constant with thyroid glands from a variety of sources 
elittle this doubt. 

ig. 1 shows the distribution of fluorescein (bright areas) indicating the localization of 

t » antigenic substance in a thyroidectomy thyroid (toxic goitre). The antigen which 

localized the Hashimoto antibody is present within the follicles. Some variation 

ts between different follicles in the intensity of the fluorescence of their contents and 

ne are void. Some antigen is also present as round globules within follicular epithelial 

Ve can get over the difficulty of iso-antigens by using our fluorescein conjugate on the 

roid sections of the same patient. Fig. 2 shows the result of such a procedure. 
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Frozen 


Fic. 1.—Fluorescence micrograph. 
section of a thyroidectomy thyroid (toxic goitre) 
treated with a fluorescein conjugate of the serum 
globulin of a patient with Hashimoto’s disease. 
The fluorescence is localized to intra-follicular 
colloid and to discrete areas within the cells of 


the follicular epithelium, x 128. 


Fic. 2.—Fluorescence micrograph. = Frozen 
section of thyroid of a patient with Hashim«io’s 
disease treated with a fluorescein conjugate of 
the patient’s own serum globulin. Two follicles 
are lined by faintly fluorescent epithelial cells, 
Outside the follicles bright irregular fluorescent 
areas are scattered among the cells of the granu- 


lomatous infiltration, some of which show intra- 
cytoplasmic fluorescent areas. x 512. 


The antigen is present within the follicles which are much reduced in size. The antigen 
is also present in the cells of the follicular epithelium, but there is also antigen outside 
these, in and among the cells of the granulomatous infiltration. 

These appearances suggest that in Hashimoto’s disease the antigen of the thyroid colloid 
freely passes from within the follicles, out, and into contact with the cells of the granuloma. 
It is easy, here at least, to see why antibody production should result. It does not follow 
that we have here the mechanism which initiates antibody production, This may well 
be different, but once an immune response against some element of thyroid tissue has been 
produced, damage to the cells may follow and this picture of escape of antigen may result. 
In other words, we may be witnessing how the vicious circle is kept up but not how it is 
initiated. 

Finally, what is the source of the antibody? The histological appearances—the infiltration 
with plasma cells and the development of lymphoid nodules with germinal centres suggest 
that an antibody-producing cellular response is present in the thyroid gland itself. Another 
possible source of antibody is the cervical glands. In the surgical specimens from cases 
of Hashimoto’s disease which I have examined, up to 6 lymph nodes were found closcly 
applied to the specimens, being dissected out with them. These have been examined with 
a modification of the fluorescent antibody technique in order to reveal the presence of 
antibody (Coons et al., 1955). Frozen sections treated in this way and with the necessary 
controls to distinguish antigen from antibody showed the peripheral lymph sinuses of the 
node crowded with large reticulo-endothelial cells with cytoplasmic spherical granu'es 
of antibody. The simplest explanation of this extraordinary finding is that thyroid antigen 
reaches the node via lymphatics and in the presence of the antibody of the lymph forms 
precipitates which are taken up by the sinus lining phagocytes. Also, in the medullary 
cords of the node were colonies of plasma cells and their precursors. Within and surround- 
ing these was fluorescence indicating antibody. 

These illustrations suggest that in Hashimoto’s disease a circle of increasing immu 
cellular response and damage to follicular tissue is receiving prolonged stimulati 
from antigen continuously produced in the thyroid follicles, and we see the disea 
when the process is so far advanced that little follicular tissue is left and the patient 
myxcedematous. Earlier stages of this process must exist, lacking circulating antiboc: 
with thyroids which still consist mainly of follicular tissue. In point of fact we have se 


6 oO 


so“ vw oO 


thyroids, which the pathology department had no hesitation in classifying as diffuse to> 
goitre, in which there were small areas of lymphoid tissue and antigen in and among the:e 
The sera of some of these cases had a low titre of antibody. 


cells. 
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Professor Ernest Witebsky (University of Buffalo School of Medicine): 
Experimental Evidence for the Role of Auto-Immunization in Chronic Thyroiditis 

Ehrlich and Morgenroth (1900) observed the occurrence of immune iso-antibodies against 
red blood cells of different individual goats. By injecting goat A with blood cells of goat B, 
iso-agglutinins appeared which were capable of acting upon the red blood cells of goat B 
and some other goats without acting upon the cells of the antibody-producing goat A. 
Injecting a goat with its own red blood cells never resulted in the production of auto- 
agglutinins. On the basis of these experimental observations, Ehrlich formulated his 
law of horror autotoxicus, implying that auto-antibodies are incompatible with normal 
life. This law seems to be as valid to-day as it was a half-century ago, in spite of certain 
important exceptions. 

The unique properties of thyroglobulin as an organ-specific antigen were first recognized 
about thirty years ago by Hektoen and his co-workers (1927). Being engaged in the study 
of organ specificity of brain and lens tissue, the speaker then became immediately interested 
in the antigenic behaviour of thyroglobulin (Witebsky, 1929). Thyroglobulin was 
obtained by 50°% ammonium sulphate precipitation from crude thyroid extracts of several 
species. Thyroglobulin antisera produced by intravenous injection reacted with the 
thyroglobulin used for immunization, but failed to give complement fixation with the 
crude thyroid extract from which the thyroglobulin was isolated. It was therefore felt 
that during the process of isolation this protein had become denatured. This problem 
has intrigued the speaker ever since, and about six years ago, collaborating with Dr. Noel R. 
Rose and Dr. Sidney Shulman, a practically undenatured thyroglobulin was prepared 
(Witebsky et al., 1955; Rose and Witebsky, 1955; Shulman, 1956). This was accomplished 
by carefully controlling the pH, working in the cold, and using several other precautions. 
Antisera obtained against this purified preparation of thyroglobulin reacted quantitatively 
with the crude thyroid extract from which it was isolated. Conversely, antiserum obtained 
against crude thyroid extract reacted equally well with its isolated thyroglobulin fraction. 





Fic. 1. 


i. 1.—Thyroid gland of normal rabbit fixed in buffered formalin and stained with hematoxylin 
eosin (x 95). 


G. 2.—Rabbit 294: Injected with pooled rabbit thyroid extract (with Freund adjuvants) intra- 

ially on December 28, 1954, and February 22, 1955. Thyroids removed April 11, 1955. The 

ograph shows one of the numerous areas densely infiltrated by lymphocytes and eosinophils. 

follicles in these areas are compressed and contain little colloid. The original follicular pattern 
seen along the borders of the infiltration, although even there some cellular desquamation and 
idation into the colloid can be seen. 
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We subsequently used crude thyroid extracts and isolated thyroglobulin almost inter- 
changeably in all our experiments. 

Crude thyroid extracts, initially containing as much as 60%-80% thyroglobulin, seemed 
to present a good instrument to challenge the validity of the horror autotoxicus lew. 
These experiments were carried out in the belief that we could substantiate rather than 
disprove it. The experimental results of this undertaking, however, proved surprisingly 
different. About one-third of the rabbits injected intradermally with pooled rabbit 
thyroid extracts incorporated in Freund adjuvants produced circulating antibodies 
demonstrable by complement fixation and precipitation (Witebsky and Rose, 1956; Witebsky 
et al., 1956). The percentage of rabbits with detectable circulating thyroid antibodies in 
their blood stream could be increased considerably by using the tanned cell hemagglutination 
test introduced by Boyden (1951). Tanned rabbit cells or human cells of Group O when 
coated with rabbit thyroid extract were agglutinated by the serum of immunized rabbits 
sometimes in dilutions as high as several thousand. The tissue specificity of these aitti- 
bodies was proven by testing various rabbit organ extracts by complement fixation. Only 
the thyroid extracts, and not the extracts of other organs, gave positive reactions. To 
exclude further the possible interference of iso-antibodies, rabbits were thyroidectomized 
and injected with extracts of their own thyroid gland. Again, even under these conditions 
thyroid antibodies appeared, strongly suggesting that one was dealing with a true auto- 
antibody, and not an iso-antibody. 

It took us some time, as a matter of fact several months, before we became curious 
enough to find out what happened to the thyroid glands of normal non-thyroidectomized 
rabbits which had developed circulating thyroid antibodies following injection of pooled 
rabbit thyroid extract (Rose and Witebsky, 1956). Fig. 2 shows typical changes observed 
in the architectural structure of the thyroid glands in one of these animals, as compared 
with a section of a normal rabbit thyroid gland (Fig. 1). These histological alterations, 
which were sometimes even more extensive than the illustration shows, furnished further 
evidence for the auto-antibody nature of the antibodies produced. We are forced 
therefore to conclude that certain constituents of the thyroid gland, presumably 
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Fic. 3. Fic. 4. 


Fic. 3.—Dog 1196: Injected with pooled dog thyroid extract (with Freund adjuvants) o1 
September 20, 1954, December 24, 1954, and January 28, 1955. Thyroid removed May 23, 1955 
The photograph shows a dense infiltration of lymphocytes with a somewhat nodular arrangement 
Most of the follicles contain leucocytes and desquamated epithelium with very little colloi 
remaining. 


Fic. 4.—Patient Tho, chronic thyroiditis. 
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thyroglobulin, are potentially true auto-antigens. In addition, the auto-antibodies pro- 
duced can act upon the normal thyroid gland of the antibody-producing animal itself, 
causing an experimental thyroiditis. Similarly, dogs and guinea-pigs were treated with 
pooled extracts of their own species in exactly the same manner as the rabbits. A section 
through the thyroid glands of one of these dogs is shown in Fig. 3. Again, considerable 
changes are apparent in the thyroid gland in spite of the fact that in this case no antibodies 
were demonstrable in the serum. In dogs and guinea-pigs the correlation between circu- 
lating antibodies and the histological changes was not as marked as in the case of the rabbits. 
The question then arises as to whether the circulating antibodies per se are responsible for 
the tissue changes or whether other types of antibodies, such as the cell-bound antibodies, 
might actually be the agents responsible for the tissue damage in the immunized animals. 
Indeed, skin tests performed on immunized rabbits gave positive reactions of the delayed 
type, which again were specific and limited to rabbit thyroid extract rather than to the 
extracts of other rabbit organs. In examining the sections of the thyroid glands of animals 
immunized with pooled thyroid extracts of their own species, the similarity to certain 
diseases of the human thyroid becomes obvious. Unfortunately, it has taken us quite some 
time to collect a sufficient number of sera, as our hospital has no special thyroid 
clinic. Roitt et al. (1956), in a preliminary communication, reported that they found 
precipitins directed against thyroid extract in the serum of patients with so-called 
Hashimoto’s disease. Using exactly the same techniques as applied in the serological 
examination of experimental animals, we also found a considerable number of patients 
with antibodies directed against human thyroid extract. From the serological point of 
view, the tanned cell hemagglutination test in our hands was found to be considerably 
more sensitive than the precipitation test. The tanned cell hemagglutination test permits 
us to detect thyroid antibodies in the serum of many patients which failed to give precipitation. 
Incidentally, the complement-fixation test in human cases of thyroiditis proved the least 
satisfactory. 

| should like to present an example of a patient (Tho) having thyroiditis (Fig. 4) whose 
serum contained both precipitins and antibodies demonstrable by the tanned cell hemagglu- 
tination test, as well as another case (Bur) of thyroiditis (Fig. 5) where the tanned cell 
hemagglutination test alone allowed the recognition of thyroid antibodies (Table I). 


TABLE I 

A. Hemagglutination Test 

Dilutions of patient’s Patient Patient 
serum Tho Bur 

1:3 +++ +44 
7? a +++ 
sar ++ +++ 
+ 
af. oo 


b++ 
++4++4++ 


1 

1 

1:81 

1 : 243 
1 : 729 

1 : 2187 
1 
U 


+ 


: 6561 
ncoated cells — _ 
B. Precipitation Test 
Dilutions of human Patient Patient 


thyroid extract Tho Bur 
Undiluted + _ 
1:10 +++ 
1: 100 + 
1 : 1000 - 
saline 


“+44” to “—” indicate the various 
degrees of agglutination or precipitation 
respectively. 

A, Human erythrocytes (Group O) were 
treated with highly diluted tannic acid and 
coated with heated human thyroid extract. 
The cells were added to serum dilutions and 
agglutination determined after overnight 
incubation at 4° C. (see Witebsky and Rose, 





1956). 
B, Undiluted, active patient’s serum added 
Fic. 5.—Patient Bur, chronic thyroiditis to dilutions of human thyroid extract. 
(granulomatous type). Amount of precipitate graded after over- 


night incubation at 4° C. (see Witebsky et al., 
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Our papers on chronic thyroiditis and auto-immunization (Witebsky ef al., 1957a, b) deal ng 
with the further correlation of experimental and human thyroiditis will be published in ‘he 
near future. 

In investigations of this type it is important to exclude the possibility that the antibc dy 
involved is an iso-antibody directed against a group specific antigen present in the tissues 
of some human beings and not in others. To exclude this possibility, hamagglutinat:on 
tests were set up using as antigens thyroid extracts from 14 different individuals. In e:ch 
case a reaction was obtained with essentially identical titre. In addition, attempts were 
made to inhibit the reaction of a thyroiditis serum with human thyroid extract by adding 
extracts of human liver, spleen, kidney, gastric mucosa, and serum to the patient’s serum 
before the tanned and coated cells were added. Thyroid extract was the only one to inhibit 
the reaction at all. All this evidence indicates that the antibody involved is a specific 
thyroid antibody rather than an iso-antibody of any sort. 

In the case of thyroiditis we are therefore facing an interesting situation. Extracts 
prepared of an animal’s own thyroid gland proved to be antigenic for the individual aninial 
itself. Undoubtedly therefore we are dealing with a true auto-antigen, presumably thyro- 
globulin, which produces antibodies capable of acting upon the normal thyroid tissue 
of experimental animals. The equivalent in humans is seen in certain kinds of chronic 
thyroiditis, where apparently a constituent of the patient’s own thyroid gland becomes aniti- 
genic, for reasons yet unknown. Chronic thyroiditis then, I believe, is a clear-cut example 
in which auto-immunization has been proven to play a major role in the pathogenesis of the 
disease, substantiated by reproducible evidence in experimental animals. 
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Dr. I. M. Roitt and Dr. Deborah Doniach (Courtauld Institute of Biochemistry and Institute 
of Clinical Research, Middlesex Hospital Medical School): 
Auto-immunization in Thyroid Diseases 

The finding of raised gamma globulins and abnormal serum protein flocculation results 
in Hashimoto’s disease, their gradual return to normal after removal of the goitre (Luxton 
and Cooke, 1956; Skillern et al., 1956; Doniach and Hudson, 1957) as well as the infiltration 
of the thyroid gland with antibody-producing cells, led us to postulate that these changes 
were due to an immune process directed against the thyroid. The sera of patients with 
this type of goitre were found to contain precipitating antibodies against human thyro- 
globulin (Roitt et al., 1956). 

The thyroglobulin precipitins were demonstrated by double diffusion in agar using ° 
modified Oudin technique (Doniach and Roitt, 1957) (Fig. 1). 

The antibody was proved to be specifically directed against thyroglobulin, negati\ 
results being obtained against extracts of other human tissues. The precipitins we: 
equally demonstrable when crude thyroid extracts from normal or thyrotoxic glands we: 
used. The antibody furthermore showed a narrow species specificity. 

Localization of the precipitating antibody in the gamma globulins was demonstrate 
after fractionation of the patient’s serum by zone electrophoresis on cellulose columns an 
by immuno-electrophoresis. 

A proportion of sera gave a double precipitin line (Fig. 2) and this was shown to b 
due to the presence of two immunologically distinct proteins in the thyroglobulin preparation 

Quantitative studies (Heidelberger and Kendall, 1935) done with purified thyroglobuli: 
showed that the sera cf some patients contained as much as 5 mg. of antibody proteii 
per ml. Two types of precipitin curves were seen in different patients; one type resemblec 
the rabbit precipitating system with complete precipitation in antibody excess, while th« 
other was more akin to the curve obtained with horse flocculating antibody, showing 
partial or almost complete solubility of the antibody-antigen complex in excess antibody. 

By using radioactive thyroglobulin it was possible to show that the ratio of antibody to 
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ANTIGEN THYROGLOBULIN: 
& AGAR 








ANTIBODY SERUM & AGAR 








Fic. 1. B 


Fic. 14.—Thyroglobulin precipitin test done on 
serial dilutions of serum from a Hashimoto patient, 
using 5 mg./ml. thyroglobulin as the antigen. Pre- 
cipitins were visible to 1/64 dilution of the serum. 
The compact band seen in 1/4 and 1/8 tubes indicates 
equivalence of antibody and antigen. The leading 
edge of the precipitate approaches the serum layer 
with progressive dilution. 

Fic. 1s.—Demonstration of thyroglobulin pre- 
cipitins: the Oudin technique. The antigen and 
antibody diffuse towards each other in the neutral 
zone. A precipitate occurs when they meet in 
suitable proportions. 


Fic. 2.—Precipitin reaction done by the Ouchterlony 
agar diffusion technique. Central well contained 5 
mg./ml. thyroglobulin solution. 4 different Hashimoto 
sera were placed in the peripheral wells. One of 
Fic, 2. hese shows a double precipitin line. 





antigen in the specific precipitate varied from 4 : 1 in the region of antibody excess to 2 : 1 
in the zone of antigen excess. These ratios are considerably lower than those found in 
studies with the rabbit antibody against hog thyroglobulin (Heidelberger, 1938), where 
values of up to 40:1 have been obtained and this may be related to the narrower 
specificity of the auto-antibody. 

Results of the thyroglobulin precipitin test: A total of 107 Hashimoto sera were examined 
»y the precipitin test (Table I). Seventy of these patients were either untreated or treated 


TABLE I.—THYROGLOBULIN PRECIPITIN REACTIONS 
IN HASHIMOTO PATIENTS 
No. of cases 
Positive Negative 
Untreated .. a ae 52 18* 
Treated with thyroid hormones a. - 


Post-operative . a = 
*5 Doubtful diagnosis. 


th thyroid hormones without surgical removal of the goitre and of these 52 gave positive 
scipitins and 18 were negative. All but one of the sera which were negative by the 
ecipitin test gave positive results when tested by complement fixation, using extracts of 
yrotoxic gland as the antigen (Trotter ef al., 1957). The serum which was negative by 
th methods was further studied by a more sensitive precipitin method using radioactive 
yroglobulin and rabbit-antihuman-gammaglobulin serum. By this means the patient 
1s shown to have some antibody, but in amounts insufficient to give a visible precipitate 
the Oudin technique. Of 37 post-operative Hashimoto patients tested, only 14 gave 
sitive precipitin tests, the incidence of negative results increasing with the amount of 
yroid tissue removed and the length of time elapsed since the operation. 
The sera of 238 patients with other thyroid diseases were examined by the precipitin 
st. Results are shown in Table II. None of the patients with thyrotoxicosis or non-toxic 
rdular goitre had any precipitins but the sera of two thyrotoxic patients, who developed 
yxeedema following thyroidectomy and I'*! respectively, contained complement-fixing 
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antibodies. Quite strong precipitins were found in 6 patients with primary myxeedc na 
without goitre and in 4 cases of subacute thyroiditis. The only case of true Riedel’s dise ise 
tested was negative by the precipitin test, though her serum contained weak complem« at- 
fixing antibodies. 


TABLE II.—THYROGLOBULIN PRECIPITIN REACTIONS IN OTHER 
THYROID DISEASES 
Number of cases 
Positive Negative 
Chyrotoxicosis: 


Active or in remission after Neo-Mercazole 0 68 
Post-thyroidectomy or post-I!*!: 
Euthyroid .. ns re 0 20 
Myxcedema ‘ 0 17 
Non-toxic nodular goitre 0 103 
Myxcedema without goitre 6 27 
Subacute thyroiditis sis es oe 4 F 
Riedel’s thyroiditis .. ss - io 0 I 


The etiology of Hashimoto’s disease—The demonstration of circulating antibodies 
against the patient’s own thyroid gland in chronic thyroiditis and the known cytotoxic 
effects of experimentally induced auto-immunization suggested that the disease might arise 
by a self-perpetuating destructive process depending upon an immune response to thyro- 
globulin or some other protein in the thyroid gland. Since thyroglobulin is normally 
confined in the follicles and does not circulate freely, individuals will not have acquired an 
immunological tolerance to it (Medawar, 1956). 

It is of considerable interest that Witebsky and Rose (Rose and Witebsky, 1956; 
Witebsky et al., 1957) have succeeded in immunizing several animal species against extracts 
of homologous thyroid glands and have observed lesions in the thyroids of animals so 
treated which have many features in common with human chronic thyroiditis. Thus it can 
be supposed that in the human subject, any release of thyroglobulin from the follicle could 
elicit an auto-immune response and stimulate invasion of the gland by lymphoid elements 
with local antibody production, causing possible damage to adjacent follicles with further 
release of colloid. In time the thyroid gland may become diffusely involved and distant 
parts of the reticulo-endothelial system may be implicated in the production of antibodies. 
The unusually high level of circulating antibody in these patients is a reflection of this 
hyperimmunization, probably resulting from prolonged and continuous leakage of antigen 
from the gland. 

Classical Hashimoto’s disease represents a late and extreme example of this process. 
When the glandular elements are almost completely destroyed and the antigenic stimulus 
has diminished, it is conceivable that the lymphoid elements regress, leaving a fibrotic 
thyroid gland which, if judged on histological grounds only, may be indistinguishable from 
Riedel’s thyroiditis. However, true invasive fibrous thyroiditis as defined by rigid operative 
and clinical criteria (Woolner et al., 1957) may be a distinct condition though the finding of { 
weak complement fixation by the serum of our patient who answered these criteria cannot | 








be disregarded. It was kindly tested for us by Dr. R. G. White and independently by 
Dr. ‘G. Belyavin, with concordant results. Dr. White also tested this serum against the 
— of other human organs but was only able to detect weak antibodies against the 
thyroid. 

The finding of precipitins in the sera of patients with primary myxcedema without goitr: 
accords well with the frequent lymphoid infiltration found in the small fibrotic glands «f 
myxcedematous subjects. It is likely that the development of a goitre as a result of thyro: ! 
auto-immunity depends on the ability of the gland to respond to T.S.H. Similar wir : 
individual variations exist in the goitrogenic reactions of thyrotoxic patients treated wii) 
antithyroid drugs: in some cases, over-treatment to the point of hypothyroidism produc. 
no enlargement of the goitre, whereas in a few subjects, the slightest overdosage gives ri: 
to a marked goitrogenic effect. 

It appears that thyroid auto-immunity is not always progressive since the majority « 
patients with subacute thyroiditis recover without sequele despite the finding that thyroi 
precipitins can be present quite early on in the disease. It may be that the mere release c 
thyroglobulin and the development of precipitins against it are insufficient to perpetuat 
the damaging chain reaction in the thyroid gland and that a cellular hypersensitivity of ai 
as yet unknown nature is involved. 

We are grateful to Mr. R. Vaughan Hudson for his co-operation and interest and to Dr. P. N 
Campbell for helpful discussion. 
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Dr. W. R. Trotter, Dr. G. Belyavin and Dr. A. Waddams (University College Hospital 
Medical School): 
Precipitating and Complement-fixing Antibodies in Hashimoto's Disease 

Since the publication of Roitt and Doniach’s preliminary report (Roitt et al., 1956), we 
have examined the sera of a number of cases of thyroid disease, using the agar gel technique 
for detecting precipitating antibodies. The antigen employed in these tests was a simple 
saline extract made from slices of normal thyroid obtained at post-mortem. The results 
obtained were extremely similar to those described by previous speakers, so I shall not 
refer to them in detail. 

We have also looked for complement-fixing antibodies in the serum of cases of Hashimoto’s 
thyroiditis. The initial results were uniformly negative even with sera in which precipitating 
antibodies were easily demonstrable. At that stage we had a most informative discussion 
with Dr. White, in which he told us that he had been able to obtain complement fixation 
in several cases of Hashimoto’s thyroiditis. His antigen, however, was derived from a 
thyroid obtained at operation from a case of thyrotoxicosis, whereas ours came from a 
normal thyroid obtained at post-mortem. We therefore made a saline extract from a 
thyrotoxic thyroid and found that this fixed complement when set up against sera from all 
our proved cases of Hashimoto’s thyroiditis (using a method of complement fixation 
described by Belyavin (1953) and 2 M.H.D. of complement). ne ts 

Table I gives some examples of the antigens we have used. Sera containing precipitating 


TABLE I.—THyYROID ExTRACTS USED AS ANTIGENS 


Complement- 

Number Type of Precipitating fixing 
examined thyroid Source activity activity 

4 Normal Post-mortem + _ 

1 Normal Operation + - 

2 Nodular goitre Operation not tested - 

4 Toxic diffuse Operation + + 

goitre 


tibodies have given consistently positive precipitin tests against all the thyroid extracts 
far tested; but complement-fixation has been obtained only against the extracts of the 
ir thyrotoxic thyroids. This does not seem to be because they were obtained fresh at 
eration, because a normal thyroid obtained in the same way was negative. Thyroglobulin, 
ich was most generously supplied by Dr. Roitt, has been tested in dilutions varying 
m 0-5 to 8-0 mg. per ml., and the results have been consistently negative against a range 
sera known to contain complement-fixing antibodies. 

Table II shows the results of a preliminary attempt at separation by high-speed centri- 


TABLE II 
Homogenized Thyroid 
Precipitin Optimal 

Procedure titre C.F.T. titre 
Untreated a a os a 1: 80 1:20 
Centrifuged at 11,300g for 4hour .. 1: 80 1:10 
Centrifuged at 20,500 ¢ .. ie .. negative negative 
Centrifuged at 105,400¢ i ..  megative negative 

Saline Extract of Thyroid Slices 
Untreated - 1:80 ae 


Centrifuged at 20,500 g for lhour .. 1:40 negative 
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fugation. Two different extracts of the same thyrotoxic gland were used. Both were >f 
the same strength (20% w/v), but in one instance the thyroid was homogenized where :s 
in the other it was sliced and left in contact with saline for twenty-four hours. Soi e 
differences can be observed between the precipitating and complement-fixing antige: s. 
The amount of precipitating antigen was about the same in both extracts; but there wis 
much less complement-fixing antigen in the extract of the slices. Centrifuging the hom - 
genate at 11,300g got rid of some of the complement-fixing activity, but precipitatiig 
activity was unchanged. Centrifuging at 20,500 ¢ eliminated both antigens from tie 
homogenate. When the extract of the slices was centrifuged at this speed the supernaté nt 
contained precipitating, but not complement-fixing activity. 


Table III summarizes the results obtained to date by testing sera from a number of 


TABLE III 

Number Precipitin C.F.T. 

Diagnosis of cases + ve + ve 
Normal oa aa ne 21 0 1 
Simple goitre Ke “a 18 0 0 
Proved Hashimoto. . os 10 4 10 
Probable Hashimoto ae 14 8 12 
Spontaneous myxcedema .. 9 3 5 
Thyrotoxicosis ‘ .. ~ 10 0 4 


different thyroid diseases. It will be seen that the complement-fixation test has been positive 
in all except 2 patients with Hashimoto’s disease. In the 2 negative cases the diagnosis 
has not been proved histologically. The precipitin test has been less consistently positive, 
even in unoperated cases. 


The number of normal subjects tested so far is exceedingly small and as one of these 
gave a positive complement-fixation test we cannot claim that this test is necessarily specific 
for thyroid disease. On the other hand the cases of simple goitre have so far been con- 
sistently negative. 


It is not very surprising to find that a proportion of cases of spontaneous myxcedema 
has reacted positively to both tests. When extreme atrophy has not occurred, the 
histology of the thyroid in this condition is remarkably similar to that seen in Hashimoto’s 
thyroiditis. Patchy lymphadenoid change is likewise seen in some toxic goitres, so that 
again it is not surprising that occasional positive results have been obtained in thyrotoxicosis. 
It is of some interest to note that one thyrotoxic patient, whose thyroid had been shown to 
contain the complement-fixing antigen, did not have demonstrable complement-fixing 
antibodies in her serum. 


The present work is at an embryonic stage, and some obvious control experiments have not 
yet been performed. For instance we have not as yet examined organs other than the 
thyroid for the presence of complement-fixing antigen. Similarly we have not examined 
serum from patients with non-thyroid disease for complement-fixing antibody. The 
specificity of the complement-fixation test is therefore as yet quite unproved. But even :'t 
this early stage in the investigation we feel that certain preliminary conclusions can bz 
cautiously advanced. On the one hand we have evidence that certain thyrotoxic thyroi:'s 
contain a substance which behaves like an antigen in the complement-fixation test. All v2 
can say about this substance at present is that it does not appear to be thyroglobulin. ©» 
the other hand we have evidence that corresponding antibodies are present in serum fro: 
almost all cases of Hashimoto’s thyroiditis, most cases of spontaneous myxcedema, son’ 
cases of thyrotoxicosis and occasional normal subjects. It is known that lymphadeno 
change is universal in Hashimoto’s thyroiditis, usual in spontaneous myxcedema, n: 
infrequent in thyrotoxicosis and occasionally found in normal thyroids. It is possible ther 
fore that there is a correlation between lymphadenoid change and the presence « 
complement-fixing antibodies; but at the moment this correlation is still hypothetic: 
The most hopeful aspect of the present work would appear to be that it provides a 
opportunity for learning something of the mechanisms involved not only in Hashimoto 
thyroiditis, but also in thyrotoxicosis. 
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[June 7, 1957] 


DISCUSSION ON THE PENETRATION OF DRUGS INTO THE 
CEREBROSPINAL FLUID 


Dr. Hugh Davson (Medical Research Council, Department of Physiology, University College): 
Physiological Aspects of the Penetration of Drugs into the Cerebrospinal Fluia 

The problem of the penetration of drugs into the cerebrospinal fluid is just one aspect 
of the more general problem of the nature of the barriers between blood, on the one hand, 
and the cerebrospinal fluid and central nervous tissue on the other, i.e. the so-called 
blood-C.S.F. and blood-brain barriers. When a substance is injected into the blood it 
finds its way rapidly into the extracellular fluids of most parts of the body; in the central 
nervous system, however, this penetration is usually much slower, so slow indeed with 
some substances that their presence cannot be detected either in the cerebrospinal fluid or in 
the central nervous tissue even after some hours. It is this phenomenon that has given 
rise to the concept of a barrier that slows down the passage of material from blood to the 
cerebrospinal fluid and nervous tissue. We must consider first, then, the anatomical path- 
ways available for penetration from blood to cerebrospinal fluid. It is believed that the 
fluid is elaborated as a secretion of the epithelium of the choroid plexuses of the ventricles; 
the fluid is formed continuously, passes into the cisterna magna and thence through the 
rest of the subarachnoid spaces at the base and over the convexities of the brain, to be 
drained away into the dural sinuses. If the substance we are considering, for example a 
sulphonamide, is able to enter the secretory cells of the choroidal epithelium, we may 
expect it to appear in the primary secretion of cerebrospinal fluid and flow with it over 
the surface of the brain; if we maintain a constant concentration of the drug in the plasma 
over a long period we may therefore expect the concentration to rise in the cerebrospinal 
fluid continuously; it will rise more rapidly in the ventricles than in the subarachnoid fluid, 
and we may expect the subarachnoid fluid of the spinal cord to lag behind the fluid elsewhere 
if circulation of fluid here is less continuous and rapid. Experiments show, however, that 
there is another possible route of penetration from blood to cerebrospinal fluid; this is by 
way of the capillaries of the nervous tissue, into the extracellular space of the tissue and thence 
into the ventricles and subarachnoid space. In other words, penetration into the cerebro- 
spinal fluid may involve passage through the blood-brain barrier. For convenience, we 
may describe the blood-C.S.F. barrier as the barrier between blood and C.S.F. in the 
ventricles, i.e. the epithelium of the choroid plexuses; the blood-brain barrier becomes 
the barrier between the capillaries of the nervous tissue and the extracellular fluid of this 
tissue—it may be the capillary endothelium or it may be the so-called pia-glial lining 
supposed to cover this endothelium. 

In general, physiological experiments have shown that these two barriers are very similar, 
in the sense that if a substance passes rapidly into the one compartment, e.g. the cerebro- 
pinal fluid, then it also passes rapidly into the other. As with cellular permeability it is 

sentially the degree of lipoid-solubility of the substance that determines its ability to cross 
e barrier; thus alcohol and urethane pass so rapidly that it is difficult to measure the rate 
which the blood comes into equilibrium with the cerebrospinal fluid after an intravenous 

i jection of either of these substances. It is for this reason that many sulphonamides pass 
idily into the cerebrospinal fluid; thus sulphapyridine and sulphanilamide have high 

»id-solubility and appear rapidly in the fluid after an intravenous injection. Sulpha- 

‘zine and sulphathiazole have lower lipoid-solubilities and penetrate more slowly. 

nicillin has a very low lipoid-solubility and it is difficult to detect its penetration; 

loromycetin is quite lipoid-soluble and penetrates easily. In general, if a drug has a 

rtition coefficient—Concn. in Oil/Concn. in Water—greater than that of sulphadiazine, 

mely 0-035, we may expect it to penetrate sufficiently rapidly to permit of its therapeutic use. 

So much for the general problem; some particular aspects that may have an important 

iring on the choice of a drug are as follows: 

Different regions of the cerebrospinal system.—As indicated above, the ventricles may 

considered to be the most favoured with regard to coming into equilibrium with the 

od plasma. This is found to be true in practice, the lumbar fluid lagging well behind 
cisternal fluid. The discrepancy becomes small, however, with substances that penetrate 

y rapidly. Thus, if a substance penetrates with some difficulty, e.g. sulphadiazine, then 

may expect the concentration in the lumbar fluid to be much less than that in the ventricles. 

The abnormal barrier.—In meningitis it is considered that the barrier between blood and 

ebrospinal fluid is broken down; presumably the blood vessels of the pia mater allow 

‘terial to escape into the subarachnoid fluid. Under these conditions drugs that were 

able to cross the barrier in the normal subject do penetrate the cerebrospinal fluid in 

casurable amounts. 


~—~ma-= 
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Measurement of drug penetration.—For results to be of general value it is desirable that t ie 
concentration of the drug in the blood plasma be measured at intervals during the per 2- 
tration of the drug into the cerebrospinal fluid. Thus, if a single intravenous injection is 
given, and blood is sampled say one, fifteen, thirty and sixty minutes later and the cerebr - 
spinal fluid just once at sixty minutes, it is possible to compute a transfer constant tl.at 
permits comparison with other values. It is worth noting, also, that the blood-aquecuis 
barrier, i.e. the impediment to penetration from blood into the aqueous humour of th 
eye, is very similar to the blood-cerebrospinal fluid barrier. If it is known that a di 
penetrates rapidly into the aqueous humour it can be accepted that it will also penetrate 
rapidly into the cerebrospinal fluid. 


a oO 


Dr. Honor V. Smith (Department of Neurology, Radcliffe Infirmary, Oxford): 


The fact that certain substances normally present in blood, or artificially introduced 
into the blood stream, either do not appear in the cerebrospinal fluid (C.S.F.) or do so only 
in minute amounts is one that has an important bearing on both the pathogenesis and treai- 
ment of certain neurological diseases. Dr. Davson has discussed the basic physiological 
problems of this blood-C.S.F. barrier, and I shall attempt to describe briefly certain studies 
carried out in recent years in Oxford, and to consider some of their clinical implications. 

Of the substances we have studied, the first in clinical importance are those used in the 
chemotherapy of neurological infections. It is now established that, when the meninges 
are normal, none of the usual chemotherapeutic agents except the sulphonamides and 
iso-nicotinic acid hydrazide (I.N.A.H.) will enter the C.S.F. in anything except negligible 
quantities. It is, however, widely held that inflammation of the meninges greatly increases 
the permeability of the barrier, and that therefore penicillin or streptomycin, when given 
systemically in cases of active meningitis, will appear in the C.S.F. in therapeutic con- 
centrations. This important assumption clearly requires careful verification. Unfor- 
tunately penicillin and streptomycin are not themselves ideal indicator substances to use in 
studying the effects of inflammation and other conditions on the permeability of the blood- 
C.S.F. barrier, since they can only be estimated quantitatively by biological methods that, 
of necessity, carry a considerable margin of error. 

We have, therefore, studied the partition of bromide, magnesium and calcium between 
blood and C.S.F. in a large variety of neurological conditions. These are all substances 
that can be accurately estimated in body fluids even in very low concentrations (Hunter, 
1955; Hunter and Stott, 1956). In many cases, too, we have studied the rate of passage of 
radioactive sodium, Na*‘, from blood to C.S.F. Much of this work is still at an early 
stage, but we have already found consistent departures from the normal in old age, in 
diseases of the basal nuclei such as Parkinson’s disease, and in inflammatory conditions 
of the nervous system (Bourdillon et a/., 1957). It is with these last that I am particularly 
concerned to-day. 

Cohen’s law.—Earlier workers have found that in active meningitis substances normally 
present in higher concentration in blood than C.S.F. increase their concentration in the 
C.S.F., whereas those that are normally at a higher concentration in the C.S.F. decrease 
(Cohen, 1924). This generalization is sometimes known as Cohen’s law. It may be 
expressed by saying that whatever the normal ratio of the C.S.F. concentration to that of 
the serum, this ratio is altered in meningitis in the direction of unity. Table I shows the 


TABLE I 
Magnesium Calcium Bromide 
No. of No. of No. of 
cases C.S.F./S. cases C.S.F./S. cases C.S.F,/S. 
**Normal” - - 17 1-35 13 0-51 34 0-39 
Tuberculous meningitis 15 0-94 13 0-64 15 0-96 


mean values for the ratio of C.S.F. to serum concentration for magnesium, calcium an 
bromide, in 15 cases of active tuberculous meningitis compared with 17 so-called “normals 
These latter were cases in which lumbar puncture was indicated in the course of the 
investigation, but where no evidence of progressive neurological disease was found. 

In broad outline these findings conform to Cohen’s law. Thus, with calcium, wher 
normally the concentration in the C.S.F. is only about half that of serum, in tuberculou 
meningitis the C.S.F. concentration increases so that the ratio of C.S.F. to serum rise: 
Magnesium, on the other hand, is normally present in higher concentration in C.S.F. thai 
blood; and the effect of the meningitis is to lower the ratio. Cohen, discussing the alteratio: 
of the chloride distribution in meningitis, stated that he never found the C.S.F. chlorid¢ 
concentration to fall below that of the serum, but, as our figures show, the magnesium 
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ratio can actually be reversed. This effect may be even more marked with the bromide 
ratio. Although in the normal the C.S.F. concentration is only about one-third that of 
blood, in active tuberculous meningitis not only are ratios of the order of unity the rule, 
but on occasion they may be as high as 1-4, 

Tuberculous meningitis as opposed to other varieties of meningitis —It cannot, however, 
be assumed that similar results will be obtained in all types of meningitis, irrespective of 
their etiology. On the contrary, experience has shown that the blood-C.S.F. barrier is 
more profoundly and more consistently affected in tuberculous meningitis than in other 
varieties of meningitis showing comparable changes in the C.S.F. The difference is indeed 
sufficiently well marked to serve as the basis of a useful diagnostic test (Hunter et al., 1954): 

The one other condition in which the effect on the barrier seems to be consistently of 
the same order as in tuberculous meningitis is neoplasia of the meninges. Thus, although 
in cases of brain tumour as a whole the bromide ratio has been normal, in 2 cases of 
oligodendrogliomatosis and one of carcinomatosis of the meninges the ratio was unity. 

The effects of a specific inflammation on the blood-C.S.F. barrier.—It is clear, then, that 
except in the most general terms, no rule can be formulated as to the result of meningeal 
inflammation as such on the permeability of the blood-C.S.F. barrier. But not only does 
the effect on the barrier vary with the etiology of the inflammation: we have evidence that 
the effect of a given inflammation is not necessarily the same for all substances. This is 
well seen when the effects of the intrathecal tuberculin reaction of the blood-C.S.F. barrier 
are considered (Smith ef a/., 1955). By the intrathecal tuberculin reaction is meant the 
transient wave of sterile meningitis that follows the introduction of tuberculin into the 
spinal fluid of a subject sensitized to tuberculin. We have used intrathecal tuberculin in 
the treatment of various diseases; and since, on the whole, the changes provoked in the 
C.S.F. have proved remarkably constant in both occurrence and pattern, we have taken 
advantage of these reactions to study the effects of a given inflammation on the permeability 
of the blood-C.S.F. barrier. 

Systemic versus intrathecal tuberculin.—In the first place, the barrier to tuberculin itself 
appears to be absolute. In the sensitized guinea-pig the cisternal injection of tuberculin 
is followed by an intense inflammation involving not only the meninges but also the per- 
forating vessels of the neuraxis (Bosanquet et al., 1953). If, however, a fatal dose of 
tuberculin is given by intraperitoneal injection, no significant meningeal exudate is found 
post mortem. In man, intramuscular tuberculin, when given as an adjuvant to the chemo- 
therapy of systemic tuberculosis, produces no concomitant changes in the C.S.F.; nor is 
the passage of either penicillin or bromide from blood to C.S.F. in any way affected 
(Swithinbank et al., 1953; Fig. 13). 

Changes with intrathecal tuberculin—Contrast this with the effects of tuberculin when 
given as the Purified Protein Derivative, P.P.D., directly into the cerebrospinal fluid of a 
highly sensitized subject (Smith et al., 1955; Fig. 1). Twenty-four hours after an injection 
of 3-75 mg. of P.P.D. the C.S.F. typically contains many hundreds or, more commonly, 
thousands of cells and the protein content is also markedly increased. Both the cell counts 
and protein content then fall abruptly until towards the end of the first week, when a second 
rie takes place. During the first phase of the reaction most of the cells are polymorpho- 
nuclear leucocytes; during the second phase they are virtually all lymphocytes. The first 
phase is accompanied by a sharp rise in the bromide ratio, to the order of unity, and this 

» usually continues to increase until the second phase of the reaction is beginning to 

‘yside. Even then it may be many weeks before the barrier is fully restored. 

ne of the reasons why bromide has proved such a useful tool in studies of this kind is 
t it is excreted so slowly that there is ample time for equilibrium to take place between 
od and C.S.F., while in these concentrations the ratio is independent of the absolute 
»unts of bromide present (Hunter ef al., 1954; Fig. 1). 
n summary then, the intrathecal tuberculin reaction exerts a dramatic effect on the blood- 
».F. barrier to bromide; but while the permeability of the barrier increases most rapidly 
ing the first phase of the reaction, the maximal increase in permeability is delayed until 
second phase has developed. 
he penetration of penicillin —The effect of the reaction on penicillin is rather different, 
hat the increase in penetration during the first phase of the reaction is often negligible 
e during the second phase a considerable increase in penetration takes place. Indeed, 
increase in the penicillin content of the C.S.F. appears to be dependent on the second 
‘e of the reaction; and in anomalous reactions, where the lymphocytic phase did not 
‘lop, the C.S.F. was never found to contain more than a trace of penicillin, even though 
isands of polymorphs might appear during the first phase of the reaction, with a sharp 
ease in the permeability to bromide. 

t appears, then, that intrathecal tuberculin exerts a specific effect on the blood-C.S.F. 

rier; nor have we been able to find any record of a comparable effect with any other 
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factor. This appears the more significant as the amounts of tuberculin given are proba’ ly 
of the same order as those present in tuberculous meningitis. 

The effect of cortisone-—The effect of intrathecal tuberculin appears to be antagoni: :d 
by cortisone. Thus in one case 2 reactions were produced at different times to the sa ne 
dose of P.P.D. in the same subject. Before the second reaction 50 mg. cortisone \v as 
given by mouth the same morning as the P.P.D. The polymorphonuclear compon:nt 
failed to develop though the second phase of the reaction was unaffected. Even under the 
influence of this single small dose of cortisone the barrier was less affected than in ‘ie 
unmodified reaction and was restored more rapidly (Smith ef al., 1957; Fig. 4). 

Conclusions.—These findings go some way towards explaining the divergence of opinion 
that still persists as to the necessity or otherwise of giving penicillin and streptomycin by 
intrathecal injection in the treatment of meningitis. To take the question of penicillin fir.t: 
As the results obtained in the intrathecal tuberculin reaction show, the penetration of 
penicillin into the C.S.F. does not run parallel with the intensity of the inflammation «s 
measured by height of the pleocytosis and the protein content of the C.S.F. In fact, during 
the first or polymorphonuclear phase of the reaction, when the C.S.F. is often indistinguish- 
able from that in a case of purulent meningitis, little or no penicillin may be found in the 
C.S.F. This is in line with our clinical experience, that the passage of penicillin from blood 
to C.S.F. is far too erratic to be depended upon in the treatment of such a serious disease 
as purulent meningitis. For example, though it is often claimed that pneumococcal menin- 
gitis can be adequately treated by intramuscular penicillin, we have failed to detect more than 
a trace of penicillin in the C.S.F. of a child of 7 months, weighing 7-7 kg., who was suffering 
from pneumococcal meningitis and who was receiving 5,000,000 units of penicillin by 
intramuscular injection every two hours (Smith, 1951). Moreover, reports of sizable series 
of unselected cases of pneumococcal meningitis in which the mortality has been reduced 
to the order of 10%, have, so far as I know, still only come from centres where intrathecal 
medication is given. 

The position with regard to streptomycin is rather different. In untreated tuberculous 
meningitis we have frequently found from 5-15 units per c.mm. in the C.S.F. six hours 
after the intramuscular injection of a gram of streptomycin. This is well above the in vitro 
bacteriostatic level for virulent human bacilli. Yet it has been conclusively shown that the 
results obtained in the treatment of tuberculous meningitis with streptomycin alone are 
significantly better when both intrathecal and intramuscular injections are given than when 
the systemic route is used alone (Medical Research Council, 1948). It therefore seems 
logical to ascribe the improved results to the very high concentrations in the C.S.F. that 
persist for some hours after an intrathecal injection. 

It is often said that the advent of I.N.A.H. has made the intrathecal administration of 
streptomycin unnecessary. Though this is not the time to discuss the merits of systemic 
treatment alone versus combined systemic and intrathecal medication (Smith et al., 1956), 
it is perhaps worth saying that at Oxford, where combined treatment is still given, we have 
seldom been kept so busy with requests from elsewhere to take patients whose response '9 
treatment has been disappointing as during the last year to eighteen months. It is tempting 
to relate this increased demand for our services to the growing tendency to dispense with 
intrathecal therapy. 

It has now been shown that the increase in barrier permeability caused by meningit's 
varies both with regard to different substances and with regard to the etiology of tle 
infection. Before, therefore, any one drug can be accounted effective in the treatment «f 
any case of meningitis, it must be shown that, in that particular infection that particul:: 
drug is capable of crossing the blood-C.S.F. barrier in therapeutic amounts. It must al 
be remembered that if cortisone is used in treatment the effect may well be to restore th~ 
barrier at the very time when maximal penetration of the drug is most urgently required. 

[The biochemical work reported here has been financed by grants from the Nuffiel 
Foundation. ] 
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United Services Section 
President—Sir Ceci. WAKELEY, Bt., K.B.E., C.B., F.R.C.S. 
[June 6, 1957] 


DISCUSSION ON THE MANAGEMENT OF MASS CASUALTY 
SITUATIONS IN TIME OF WAR 


Lieutenant-General Sir Alexander Drummond (Director-General, Army Medical Services): 
INTRODUCTION 
The Organization of the Medical Services of the Army for Mass Casualties 

The prime objective of the Army in planning methods of handling and treating mass 
casualties is to find ways and means of maintaining the standard of treatment it is accustomed 
to give to the individual patient. The fewer the casualties requiring professional, as opposed 
to lay skill, the easier it is to maintain this standard. Preventive measures are therefore 
the first essential. All ranks or, colloquially speaking, the man in the street, must have 
knowledge of and be skilled in the practice of first aid to an hitherto unparalleled degree. 
Following a nuclear incident or a series of nuclear incidents there will be no time to think 
or read somebody else’s experience, neither will there be scope for professional individualism 
in the treatment of the injuries. Some surgeons had to learn this lesson again after the 
landing in Port Said. 

The principles of military as distinct from routine civilian surgery have grown out of 
bitter experience and must, if our patients are not to suffer, remain inviolate. The 
experienced forward surgeon knows well that his role is the preparation of wounds for 
delayed primary suture in five to seven days’ time, the stepping stones to which are efficient 
debridement and the firm support of traumatized muscles in the same manner as fractures 
are cared for. If these principles are adhered to the formation of scar tissue is minimized, 
compound fractures are converted into simple ones and the patient’s limbs and life are not 
jeopardized. To ensure this standard of treatment the more experienced surgeons must 
be posted to forward units to supervise those with less skill. 

The medical and nursing personnel at hospitals and field units must be protected from being 
swamped by an influx of minor casualties or unsuitable operative risks. They must also be 
organized in order to prevent fatigue and overwork. For example, if surgical teams have 
to sustain their effort and work unremittingly for seven to nine days they can only undertake 
12 serious cases per day, no more. Again, to obtain the maximum effort the staff must be 
provided with a suitable environment in which to work and rest, as in times of stress they 
must not be worried and annoyed by administrative detail. 

As practised in the Great War and World War II, casualties in the forward area should 
be separated into those who now can be efficiently taken care of by nursing orderlies, the 
t:ansportable risk cases and those who are seriously or dangerously ill. It is only this 
\.st group that should concern the receiving hospitals. Having been diagnosed by an 
«xperienced clinician, there will be no need for the patient to go through the routine of the 
‘eception or the casualty department at the receiving hospital, a procedure which in these 
--rcumstances is a waste of time and medical man-power. The Army practice is for 

nvoys of 5-6 ambulance cars to be sent to a particular hospital or receiving unit. 

dmission is then direct to the ward. Here the patients are taken over by the nursing 

.d documentary staff and bedded down. If suffering from burns or abdominal injuries 

ravenous drips and, where necessary, gastric suction are started immediately. Sedation 

d antibiotics are given as required. In 60 minutes 100 patients can be comfortably 

‘tled in bed or on stretchers, having been placed on sustaining treatment, and be waiting 

r the medical officer to do his round and re-assess their condition. The aim is that the 

rd will be as quiet and as peaceful as, say, the wards of your hospital on a Sunday morning. 

extra skill such as surgical teams is not available, those at the receiving unit must be 

-pared to sustain and care for their patients for the first few days. The difficult period 

he first three or four days; after this pressure should lessen. The likelihood of having 
tled blood available in the first few days is not strong. 

“he problem of casualties occurring in enormous numbers is an important administrative 
. which has in two World Wars been successfully handled. There is no reason why 
t should not be so in any future war. The surgeon and physician problem is that all 
ialties cannot be dealt with in the first six or even ninety-six hours. However, with 
eful selection and sustaining treatment there is little reason to doubt that at the end of 
en to nine days the vast majority of patients will have been successfully treated. 


VOVEMBER 











968 Proceedings of the Royal Society of Medicine 22 


Administratively an important question is to determine beforehand how many bed: or 
seriously ill patients hospitals can maintain. This figure is the limiting factor. I el 
that the crisis expansion cliché is a snare and delusion. The conception of beds pl. ed 
cheek by jowl with patients on stretchers underneath them is fraught with danger. a 
hospital has 400 beds, can its staff, which in all probability will be depleted, adequa ly 
look after 400 seriously or dangerously ill patients? Is it right to ask them to expanc >y 
50% or even 15%? Experience shows that crisis expansions are possible only if a go: ily 
proportion of the patients are suffering from skin disease, ingrowing toe nails or dyspey ia. 

Having determined the critical figure—that is the number of seriously ill patients ‘he 
hospital can look after, not merely accommodate—that number and that number o:\ly 
should be admitted. The hospital gates should then be locked. Otherwise instead of do.ng 
the most good for the greatest number one will do a great number a disservice. If, hc v- 
ever, you can augment the staff by putting in a medical company consisting of say 3 medal 
Officers, 6 State-registered nurses, 3 cooks, plus 37 nursing orderlies, the hospital wil! be 
able to accept a further 100 seriously or dangerously ill patients. 

To-day a medical company whose establishment is 49 is expected to have a 100-bedduii- 
tented hospital erected, opened up and with the majority of its patients admitted and on 
sustaining treatment within two hours of arriving on site. Field ambulances or casuaity 
filtering units operating within a specified sector will give the rearward hospitals breathing 
space in which to orientate their organizations. 

In the Army we are emphasizing forward surgery. We believe that where possible 
mobile hospitals should move right into the devastated area to deal with the desperately 
injured. 

Colonel T. M. R. Ahern: Sorting, Early Treatment and Evacuation 

The city we are about to consider is in Britain and has one million inhabitants. A 10- 
megaton (hydrogen) bomb has fallen on its centre. Houses are destroyed or damaged 
and streets blocked by debris for a radius of fifteen miles. There are 210,000 immediate 
casualties excluding the dead. Of these, 60,000 are light cases and 150,000 are seriously 
hurt. Of the latter, 100,000 are trapped and some will be released, dead or alive, to-day 
and over the next few days. There are 50,000 untrapped serious casualties, to be evacuated 
to hospitals as soon as possible. This is the debit side of the ledger. On the credit side 
there are over 50,000 hospital beds at distances of from 5 to 15 miles from the edge of the 
devastated area—just enough to care for the untrapped serious cases, but not enough: for 
the trapped cases who will follow. The majority of these beds are, by current civil defence 
planning, more accurately, stretchers or mattresses on the floors of schools or churches. 

This represents almost the worst possible civil defence situation. There is here a greater 
disproportion between the medical task and available medical means than is likely to be 
faced by the armed forces in the field. If we can plan for this situation, the plan can be 
adapted to any lesser task in the field. 

What really happens when a sudden disaster, even a much smaller disaster, hits a 
community ? 

There are many well-documented accounts of disasters which caused large numbers of 
casualties—tornados in the United States of America, bombing of this country, the famous 
fire storm at Hamburg in 1944, the first atom bomb at Hiroshima. In all these disasters, 
medical men, among many others, tended to be overwhelmed by the size of the problem 
and to act irrationally. Casualties suffered because there was no clear-cut plan for the 
disposal and treatment of large numbers of injured. The case of Dr. Sasaki at Hiroshim: 
is not un-typical. He was working in a hospital, trying to deal with crowds of wounded 
soon after the nuclear explosion. The account states: ‘““Tugged here and there in hi 
stockinged feet, staggered by numbers, bewildered by so much raw flesh, Dr. Sasaki los: 
all sense of profession and stopped working as a skilful surgeon and sympathetic man: h 
became an automaton, mechanically wiping, daubing, winding, wiping, daubing, winding. 

It becomes clear that a system of casualty sorting is needed, to be applied well forwar 
of the hospitals, to the whole accessible periphery of the nuclear explosion. Sorting i 
the process of dividing the injured into categories, so that they can be properly route 
either for early emergency treatment or on to medical installations appropriately situate 
and equipped for their care. This is not a new idea. The method was widely employe 
during the last war, and is needed whenever there are more injured than can be immediate! 
attended by the available medical force. The criteria for sortirig will vary according t 
the number of patients awaiting medical care and the available medical facilities: the sortin 
criteria used by the Royal Army Medical Corps in the 1939-45 war would not apply t 
this situation. 

Study of the effects of nuclear weapons suggests the categories for medical sorting whic 
would best permit the largest possible number to receive adequate medical care: 
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Minor treatment.—Those who, after first-aid treatment, can care for themselves, at least 
for « few days—40%. 


Inimediate treatment.—Candidates for immediate life-saving surgery or transportation. 
Hzmorrhages from an easily accessible site, cases needing tracheostomy, incomplete 
amputations—20 %. 


Delayed treatment.—Those with non-critical injuries who can await treatment until 
they reach hospitals farther back—20%. 


Expectant treatment.—Patients with critical injuries, for whom appropriate treatment 
is unlikely to be available; who are unlikely to survive evacuation or to benefit by 
treatment—20 %. 

Starting from these sorting categories, and the rough forecast of the proportions in 
which they are likely to occur, it becomes possible to plan an appropriate “‘filter unit” to 
meet the requirements. I suggest that there may be a critical size for such a unit, above 
which it becomes wasteful of medical personnel and below which it becomes incapable of 
full economic function. The total complement, nearly 300 persons, of a unit which might 
be expected to deal with some 6,000 casualties in twenty-four hours may appear large, but 
nearly half this total comprises unskilled stretcher bearers, who may, in the event, be 
provided by local inhabitants. 

The present thought on the filter unit is that it should comprise some 10 doctors, 120 
nurses and nursing auxiliaries and 160 non-skilled people to act as stretcher bearers, police, 
&c. In military equivalent this corresponds roughly to the present Royal Army Medicai 
Corps field ambulance to which is added a company of infantry for stretcher-bearer and 
police work. 

The filter unit is designed (Fig. 1): (1) to monitor and, if necessary, to de-contaminate 
the wounded (of radio-active dust or material); 


Diagrammatic layout of a filter unit. 
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(2) to separate the lightly from the seriously wounded. This is a rough sor ng 
procedure which separates the first category from the other two. The test here is to es. :b- 
lish whether a man can walk, and, if so, whether he can fend for himself for a few c. ys, 
If he can do this, he is a light case. After first-aid treatment, he is sent on to the weli.ire 
section of the Civil Defence organization and out of medical ken and carriage; 

(3) to pass all other than light cases through the sorting department. An experier ‘ed 
surgeon works here over-seeing the work perhaps of other doctors. This is the hear: of 
the filter unit. The injured will be sorted into categories. First, those who will be se: ed 
by simple immediate surgery, and who, lacking this, will quickly die. These will be sent 
direct to the immediate treatment department. Second, those whose condition allcws 
them to wait for surgery. They go direct to the evacuation department, and so on to ‘he 
hospitals farther back. Thirdly, the ‘“‘transportation risk’’ cases who should be held in 
a hospital specially set aside for this purpose. These are the grimmest results of the sorting 
process. They have not much chance of survival, and their disposal will be discussed later. 

Is it a waste of surgical skill to employ the best and most experienced surgeon here as 
a referee, rather than working in his operating theatre? Which scale is more heavily 
weighted—the one holding the fifteen or so cases he might have operated upon in the first 
thirty-six hours, or that holding the three or four thousand he may have placed in their correct 
categories in this time? Is surgical experience so important at this point? Decisions on 
sorting, which are literally of vital importance, will have to be made rapidly, without 
diagnostic aids and relying wholly on clinical acumen. All must depend on the ability 
and experience of the individual who has responsibility for making these decisions. 

The “immediate treatment department” is for those whose injuries will soon prove 
fatal unless some simple surgical procedure—ligature of an artery, tracheostomy, completion 





Filter unit. Breakdown of 6,000 casualties in twenty-four hours. 
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of ; partial amputation—is quickly performed, but who will then be able to wait for more 
thorough treatment. It aims to convert bad surgical risks to good ones. If it is to do this 
successfully there must be team work of a high order, and medical auxiliaries must perform 
may tasks and accept responsibilities well beyond those normally required of them. 
New training directives will provide for the training of every army medical service other 
rank in such procedures as injections, intravenous infusions, catheterization, taking blood 
pressure, and to assist at such advanced procedures as burns care, tracheostomy, aspiration 
of the pleural cavities, lumbar puncture and plaster of Paris technique. Men (or women) 
trained in this way, and trained to work as teams, could adequately staff this immediate 
treatment department. 

The “evacuation department” is a convenient place to hold casualties who are bound 
for the rearward hospitals, until transport becomes available. It will manage the loading 
of ambulances in an orderly and economical manner, and make sure that those cases given. 
a high priority by the sorting surgeon go on first. 

A “holding department’’, to hold 100 transportation risk cases, has been incorporated 
with the filter unit. There are all sorts of reasons why these unfortunates should not be 
sent farther back than necessary, but, initially, there will be no near-by installation ready 
for them. Until a special hospital can be set up near-by it will be best to provide facilities 
on the spot to care for some of them. The great majority of these patients will have little 
or no hope of survival. No drugs may be available for them except perhaps sedatives 
or narcotics. There may not be nearly enough transfusion fluid, or surgical or nursing 
time and effort, even for those who may be expected to recover. It would be unrealistic 
to expend them on such as these: but it would be indefensible to abandon them. If their 
condition improves, their category will be re-assessed. As a personal opinion, a small 
part of the all too scarce medical effort should be devoted to their comfort for the four or 
five days most of them can expect to live. 

Lastly, there is the non-skilled labour, without which the filter unit could not function. 
Policing is likely to be a real necessity. The filter unit will be invaded by people searching 
for missing relatives. Its store of food and drinking water will attract those who are 
without these things. It could easily be overrun unless drastic plans are made to prevent 
this from happening. Then, there is the stretcher-bearing problem. Remember that 
some 4,000 stretchers are to be carried through the departments, and then loaded into 
transport each twenty-four hours. This entails a major labouring effort for at least 100 men. 

| am going to suggest to you that hospital arrangements farther back may be competent 
or chaotic accordingly as casualty sorting at this vital level succeeds or fails. Sorting is 
the key to effective management of large numbers of casualties. 

If the filter unit sorts and treats 6,000 casualties in twenty-four hours successfully it 
will have achieved the following (Fig. 2): 

(a) Treated and cleansed the light cases (33-3% of the total) and then diverted these to 
non-medical welfare channels. 

(b) Separated the non-transportable cases from the rest. 

(c) Given emergency life-saving surgery to over 1,000 persons, who should now survive 

nd will be evacuated to acute hospitals—and who would not otherwise have survived to 
reach these hospitals. 

(d) Arranged the evacuation of those other serious casualties who do not require 
immediate treatment at this level. 

(e) In all, diverted about two-thirds of the casualties (i.e. the light cases and the non- 
insportables) from the use of medical transport and the doors of the hospitals. 
The problem here has been to make available a minimum useful standard of professionak 
eatment to the greatest possible number but to be sure the standard does not fall below 
is minimum. Remember that there may be at least 6,000 waiting for each 6,000 treated. 
he surgeons have, on an average, two minutes to categorize each case. Responsible 
irgical opinion says this is feasible in the circumstances. The treatment teams here can 
ford an average of nine minutes for each emergency surgical case. Are they going to be 
sle to do real good in this short time? Thank God we none of us have experience. The 
1ess I give you is that they can. 

Finally, here is an extract from the report on the Worcester (Massachusetts) incident 

f 1953. The author is summing up his findings, and the report reads: 

“There is an attitude among doctors and administrators in civilian hospitals which 

»poses the suggestion that assignment of patients should be made by any central authority. 
‘his over-confidence in the independence of one’s own hospital varies in its expression 

‘om extreme belligerence to a guarded willingness to consider the recommendations of 

entral authority. It was present among most of the physicians and administrators 
ncountered in this survey, and it must be reckoned as an attitude of mind which will 
1eed consideration in future planning.” 
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Lieutenant-Colonel R. E. Waterston: Treatment of Fractures of the Extremities 


It is essential that we have a plan for the management of the less severely injured, as \ ell 
as for the serious cases. In the next few minutes I am going to put forward a scheme or 
dealing with some of the fractures—fractures of the upper limb, and of the lower li ab 
below the knee. These are cases which would normally be treated in the out-pati-nt 
departments of our hospitals. What we want is a standardized scheme of treatment wh ch 
fulfils the following three criteria: 

(1) that there is the least possible demand on doctors; 

(2) that the patient can return home or to a welfare centre and not be dependent upon 

a hospital bed; 

(3) that it is safe and requires a minimum of attention for four to five days when ‘!ie 

patient can have his final definitive treatment. 

It will be universally agreed that for fractures some form of splintage will be necessai¥, 
but standard first-aid methods vary enormously and largely depend on improvised splits 
and most of them do not fulfil the criteria we demand. Our Director-General, Lieutenani- 
General Sir Alexander Drummond, suggested the use of plaster of Paris for this purpose, 
and working on this idea a standardized technique of six basic “P.O.P. splints” has been 
worked out. 

At the “filter unit” cases requiring this treatment are selected by the responsible doctur 
examining the cases, each is labelled according to his injury and the case passed to the 
team of orderlies who apply the plaster. 

The basis of this whole method of treatment is the use of plaster of Paris in the form 
of slabs or gutters—these are applied in the long axis of the limb and are fixed by an open- 
wove cotton bandage, which is cut when the plaster has set. An essential feature is that 
in no instance is a limb actually encircled by plaster. 

The chief advantage of plaster over other splints is, of course, that it moulds to the contour: 
of the body, and can therefore be applied directly to the body surface without risk of pressure. 
There is no reason why a slab should not be applied over a silk stocking, a shirt sleeve or 
a sock, but not over a trouser leg or a jacket sleeve and not over a shoe. 

The splints shown in Fig. 1 are, of course, intended for the treatment of simple fractures but 
the method is also applicable to the treatment of compound fractures with the proviso 
that the patient would have to remain under close medical care. Also, and most important, 
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od the slab would have to be applied over a dressing and when the plaster had set the cotton 
h as \ ell ba: dage would be cut all the way up. Our orderlies who are taught to apply these plasters 
- cme ‘or wo k in teams of two, one to apply the plasters assisted by the second who supports the 
orl - ib lim». They are taught to instruct patients to elevate the limb afterwards to avoid 
ut int nail : 
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Fic. 2.—Thoraco-brachial splint. 


The next “P.O.P.” is the thoraco-brachial plaster (Fig. 2). This splint is included in the 
series because in the last war it proved to be such an invaluable splint for evacuating cases 
of shoulder injury and fractures of the upper end of the humerus. It is applied with four 
pads to protect pressure points and though it encircles the chest the arm is not encircled. 


Lower limb P.O.P.s.—Fig. 3 demonstrates: 

(1) Below-knee plaster for fractures in ankle region. 

The method for the below-knee P.O.P. is to apply this with the patient prone. With 
‘wo-men teams this is the simplest method for applying plaster though not of course for 
maintaining the reduction of the fracture. I should explain that in all these cases we do 
‘ot expect orderlies to reduce the displacement though they are expected to correct any 
ngular deformity. The patient’s final treatment takes place four to five days later under 


iedical care. 
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Fic. 3 (i).—-Below knee splint. 
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(2) Long-limb P.O.P.—This plaster is intended for fractures of the shaft of the ti a, 
With some support behind the knee, two long antero-medial and antero-lateral slabs re 
applied from mid-thigh to foot. These are fixed with an open-wove bandage. The f ot 
is steadied by one orderly while the second does the plastering. 








Fic. 3 (2).—Long leg splint. 


These methods are applicable to patients being treated at the filter unit, but it may well 
happen that a patient admitted to hospital with another injury may also have a fracture, 
in which case a plaster splint could be made in the hospital ward. This is the reason why 
I include a chest plaster—a simple plaster encircling the thorax—which has been devised 
in consultation with thoracic surgeons for bilateral rib fractures or floating sternums in 
which there is paradoxical movement of the chest wall. I am assured that this plaster does 
help to fix the chest wall and enable the patient to use his diaphragm to the best advantage. 


Lieutenant-Colonel R. S. Hunt: The Treatment of Mass Burns Casualties 


The effects of the Japanese bombs, H-bomb tests, and various civil disasters have been 
the basis of all planning. However, in the Services let us remember that we may have to 
face nuclear attack anywhere in the world, on land, on sea, in a city or in a desert. Wherever 
it may be, the number of casualties will far exceed the available medical aid. The magnitude 
of the problem is illustrated by the estimate that if a 10-megaton weapon exploded over 
London, there would be 135,000 cases of burns! 

The questions are what do we do in the way of treatment, and How do we do it? 

As far as burns are concerned we must apply the principles adopted in peacetime, 
modified to suit these particular circumstances. Our main object is “to do our best for 
the most”. Authorities tell us that one-third of the burns will be “‘minor” cases able to 
look after themselves and each other, one-third will be “‘moderate’’ and will require 
energetic treatment, and one-third will be so severe as to be “‘non-transportable”’; a better 
term than “hopeless”. It is the middle group that we must concentrate on, 20 to 40°, 
body surface burns, and they will include women and children as well as young people and 
old. Throughout treatment we must do our utmost to keep their spirits high. 

I think it is agreed that the care of the burnt surface is of secondary importance and 
should be deferred until the general state has been stabilized by adequate fluid replacement. 
Here we run into difficulties straight away. First, blood will be virtually unobtainable and 
plasma expanders will have to be used instead. Second, many of the usual sites foi 
intravenous infusions may be burnt and “cut downs” will be needed to introduce plastic 
tubes. To avoid repeated operations of this sort and to encourage the drip to run for 
longer it helps to put 10 c.c. of a 1% solution of procaine into the infusion bottle. Fluids 
must not be given at random but according to physiological needs with a balanced intake 
and output. In times of stress like this, with a gross shortage of staff, anything that will 
help us to calculate the volume of fluid required and to measure the output is to be com- 
mended. For the first of these the chart shown in Fig. 1 contains much useful information. 
For the second, it has been suggested that an indwelling catheter draining into a bottle 
would be a quick way of seeing if the urinary output was adequate. 

Penicillin and streptomycin are probably the antibiotics of choice but there may be no 
choice and any that are available will have to be used instead. Sedatives will be needed 
too, but here again the choice may be limited. 

There is a great difference of opinion about the best way to treat the burnt surface by 
“exposure” or “dressings”. I do not honestly think that in these circumstances there will 
be any doubt as to which we will have to use. It will be the ““exposure” method. Obviously 
there are exceptions for which the dressings available should be reserved. For example 
if a case was burnt back and front one surface would have to rely on dressings. Another 
example is burns of the hands which are best immobilized in the position of function in 
dressings. Now, in spite of all I have said there is one thing certain in a disaster like this, 
there is no room for differences of opinion. All cases will have to be treated according to 
a generally accepted method. To give way to the “man who knows a better way” will 
cause chaos. It is a waste of time and effort to keep changing treatment. 

I cannot leave the heading ** What to do” without briefly mentioning four urgent procedures. 
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THREE PARTS 
COLLOID TO ONE 
PART 
ELECTROLYTE 








i dard transfusion 
: __The figures on the limbs and body denote the number of stan 
within as of fluid required in the first twenty-four hours. 





Fic. 2.—Hands, before and after months of treatment, still practically useless, with 
disorganized, immobile joints. 
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Tracheotomy for burns of the air passages, tarsorrhaphy to lessen the chances of blind: :ss, 
and gastric suction for those who develop acute dilatation of the stomach. Last, but aot 
least, amputation. I am sure that amputation in selected cases will convert severe casi . to 
moderate ones or even moderate to mild ones. The obviously pickled hand with thromb: sed 
veins and marbled insensitive skin is better off than allowed to remain and intoxicate the 
patient in the chance that something useful could be made of it after months of suffe ing 
and effort. Fig. 2 is an example of what I mean. The same applies to a compl ‘ely 
charred limb. 

When thinking of operation it is important to remember that it should be done withir: the 
first forty-eight hours if healing by first intent is to take place. After this time the eficcts 
of radiation, causing leucopenia, begin and healing is delayed with an increased risk of 
infection. Do not forget that burns cases may have other injuries as well which require 
operation before the burn can be treated! 

So much for the general principles. Now how to carry them out with this vast dispro- 
portion between patients and staff? I think there are two main elements in this compound 
problem, one is time and the other numbers. We must reduce the number of patients and 
increase the medical man-power! Both can and must be done if the nation is to survive. How? 

(i) By evacuating likely target areas of all but essential workers—Not a medical 
responsibility but a great help. 

(ii) By educating the public in methods of self-protection and self-help.—Partly a medical 
responsibility. A part of training which we all tend to forget. 

(iii) By the careful sorting of casualties.—This is the most important consideration of all 
for doctors. To be effective it must be done by the most experienced doctor available, as 
near the scene of the disaster as possible and as soon after it as possible. The choice of 
category lies between the following, or any combination of them, and it may be very 
difficult: 

Minor burns. 
Moderate burns. 
Severe burns. 
Complicated burns—with other injuries as well. 
Partial skin thickness. 
Full skin thickness. 
In the young and in the old. 


As a guiding rule young people would take preference over the old in this fight for survival. 
No case will be denied treatment simply because the patient has been exposed to radiation. 

Minor burns will not be a full medical responsibility. They will be encouraged to look 
after themselves and each other and here there is a tremendous scope for someone with 
a little imagination and organizing skill. Imagine a centre on the lines of a “help-yourself” 
canteen. A man at the door to direct you to the appropriate counter according to whether 
you had face, hands or body burns. Drugs and dressings on the counter, instead of buns 
and biscuits, to put on your tray or into a bag chat you collected at the door. Instructions 
instead of price tabs and a drink of “‘salt and soda bic.” instead of paying cash at the desk! 
Do not be too critical of this rough idea. It is merely food for thought and I suggest a 
visit to the Business Efficiency Exhibition might give better ideas! 

So much for some ways of reducing the patients. Now to i-creasing the medical man- 
power, particularly the nursing strength, for the nursing of burn cases is of paramount 
importance. There are many ways but one is outstanding and time prevents discussion on 
the others. It is training. 

Team work is essential, but it is virtually impossible to have trained teams able to stick 
together and be at the right place at the right time. To overcome this our Director-Genera! 
has decreed that everyone in our Corps shall be trained to carry out a limited number of 
procedures considered essential for the preservation of life for a period of four or five days. 
Under normal conditions many of these would only be performed by fully qualified people, 
for example intravenous infusion, aspiration of pleural cavities, catheterization, &c. 
Under conditions of disaster it would be justifiable, and indeed essential, that they be per- 
formed by people who know how to do them without necessarily knowing why or when. 
These two questions would be the responsibility of the medical officer available to deal with 
hundreds of cases. By this means it will always be possible to get a fully trained team of 
at least some size at once. 

I said earlier that I wanted to say something atout:time. This problem is so vast because 
it all happens so suddenly. The time taken to produce 135,000 cases is concertina’d 
into a few seconds. Time has been lost to us. If when we plan we start by thinking how 
to make up for lost time we will automatically make time to deal with more cases, and make 
time for the small staff to do more work, or in other words, we will increase the man-power. 
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BOOK REVIEWS 


Pos:ural Drainage. By E. Winifred Thacker, M.C.S.P. (Pp. viii + 56; illustrated. 
8s. 6d.) London: Lloyd-Luke (Medical Books) Ltd. 1956. 


This little book by the Superintendent Physiotherapist at Harefield Hospital admirably 
achieves the objectives of the author which are to illustrate the technique of postural drainage 
and to demonstrate the important place which expert physiotherapy occupies in the treat- 
ment of chest disease. As Mr. T. Holmes Sellors remarks in his Foreword: “This develop- 
ment in the realm of physiotherapy is a special contribution that has been made by British 
workers ...’’, a Statement which this book bears out. It is short, it is clearly written, and 
it is fully illustrated. Miss Thacker has been at pains to lay stress upon the practical 
details of the subject and she gives many valuable hints in the management of patients which 
are seldom found in other accounts. This monograph can be confidently recommended 
to anyone who is interested in this side of chest work. 


Functions of Autonomic Transmitters. The Abraham Flexner Lectures, Series Number 
Thirteen. By J. Harold Burn, M.D. (Pp. ix + 228; illustrated. 40s.) Baltimore: 
The Williams & Wilkins Co. London: Bailliére, Tindall and Cox. 1956. 

The Abraham Flexner biennial lectures at Vanderbilt University form a heterogeneous 
series but all have been given by experts and Professor Burn’s contribution keeps up the 
tradition. 

The first lecture of general interest is, appropriately enough, on medical education. 
Here he makes a plea for the greater use of the preclinical sciences and their exponents in 
the teaching of clinical medicine in Britain, and in his short review of the development of 
the medical sciences he comments on the latency of important ideas until the time or the 
necessary techniques are ready to show them to advantage. The next five chapters, on 
acetylcholine and the heart, ciliary movement, norepinephrine, common properties of 
different classes of drugs, and the supersensitivity and subsensitivity of denervated structures, 
form a unified whole leading us through many of the by-ways of pharmacology in search 
of a common principle of action. The relation of acetylcholine to the genesis of the heart 
beat is a subject the author has made peculiarly his own. The pharmacology of ciliary 
movement is dealt with similarly on the theory that rhythmic activity is maintained by the 
local production of acetylcholine. Then norepinephrine, the most recent addition to the 
autonomic transmitters, is studied and contrasted with epinephrine. In the chapter devoted 
to common properties of drugs an endeavour is made to relate these to common modalities 
of action. This is followed by a study of the factors involved in the sensitivity of denervated 
structures and its complexity is made obvious. The last chapter is in some ways out of 
context, dealing with alcohol and nicotine, but even here the Oxford laboratory has con- 
tributed to this type of problem. The lectures are a distillate of the work of an active 
school of pharmacology in which the author has provided many of the stimuli and it is 
a delight to see the many strands of information brought together and beginning to show 
a pattern. Since it cannot be regarded as a systematic treatise there is more place for the 
discussion of matters still open, thus giving an insight into the trends of present-day 
physiology and pharmacology and allowing the reader to draw his own conclusions. The 
stvle is characteristic and clear and the production of the book excellent. 


Physiopathology of the Reticulo-Endothelial System. A Symposium organized by the Council 
for International Organizations of Medical Sciences. Edited under the direction of 
B. N. Halpern by B. Benacerraf and J. F. Delafresnaye. (Pp. xii+317; illustrated. 
45s.) Oxford: Blackwell Scientific Publications. 1957. 

The group of workers brought together for the symposium has been selected with sufficient 

holicity for the result of their discussions to give an adequate coverage of the present-day 

owledge of the functions of the reticulo-endothelial system in health and disease. The 
roductory lecture by Vallery-Radot on the development of the ideas on phagocytosis and 

' reticulo-endothelial system is very interesting. His personal links with many of the 

‘re important earlier workers give his descriptions an intriguing liveliness. After a des- 

ption of the reticulo-histiocyte, the principles of the determination of the shape and size 

globular proteins are discussed. Then some of the factors involving physiology of the 
igocytic function come under review. The general physiology of phagocytosis and the 
arance of particles from the blood stream; the effects of variations in particle size on 

rate of clearance; the importance of the rate of blood flow through the main RES 
zans such as the liver, and the effects of blockage by previous particle injections are next 
nsidered. Then the liver and the Kupffer cell and the interrelationship with cholesterol 
stabolism and the role of the RES in hematoclasia and iron metabolism come under 
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review in relation to the general functions of the spleen. The later papers deal with he 
involvement of the RES in the response to infections and endotoxins and the mechanism: of 
hypersensitivity reactions and changes in RES storage capacity. The last main pier 
contains a general discussion on the cells of the RES in health and disease. The in er- 
connexions of this system in liver, splenic and humoral pathology are well outlined. § ch 
paper has a summary either in English or French. The French editors have produced ot 
only a well-edited symposium but an up-to-date reference work on the subject. The b: ok 
is well produced and the price reasonable. 


The Doctor, His Patient and the Illness. By Michael Balint, M.D. (Pp. x+355. 40s.) Lond..a: 
Pitman Medical Publishing Co. Ltd. 1957. 

This book sets out the results of research into the doctor-patient relationship made over 
a period of two or three years by fourteen general practitioners and a psychiatrist. ‘ihe 
general practitioners attended once a week as far as possible. To quote the author: 

The special nature of the research not only required frank disclosure by them of many intin:ate 
personal details of their daily work, details which by general tacit consent are hardly ever made pubic; 
it also required acceptance of thorough and searching criticism of such details. Anybody reading 
this book cannot but be impressed by the amount and severity of criticism that was given and taken 
in good spirit during the research; all irritation, hurt personal feelings, vexation were either dis- 
regarded or tolerated to enable the research work to proceed. 

Needless to say the author is a psychoanalyst. For the ordinary reader vexations have 
resulted which, it might be thought, can be neither disregarded nor tolerated. Case histories 
are set out at length, having been faithfully recorded by a secretary, and nothing has becn 
pruned for fear that hidden motives might d:termine the selection. The result is an 
intolerable prolixity. The author arrives at conclusions with which few would disagree and 
he has explained to us why we do not always go down well with our patients. Thus we are 
told that to tell a patient with symptoms that he has nothing wrong with him is a bad thing 
to do since it is clearly incorrect. Surely simple propositions of this kind are now accepted 
even in the teaching hospitals of whose deficiencies the author seems to be so aware. 

Even if the reader is left wondering whether his journey through the book has been really 
necessary, there can be no doubt of the sincerity and conviction with which it has been written. 


Rheumatic Diseases, Rheumatism and Arthritis. By Heinrich Brugsch, M.D., F.A.C.P. (Pp. 
xiv-+ 330; illustrated. 80s.) Philadelphia and Montreal: J. B. Lippincott Co. London: 
Pitman Medical Publishing Co. Ltd. 1957. 

This book is not intended to be a textbook, but an introduction to the subject of the 
rheumatic diseases. It does not, therefore, suffer from the usual defect of larger books on 
the subject, namely the obscuring of practical advice by an abundance of theorization, and 
reports of purely negative research. In spite of the rather tiresome title, the book gives a 
succinct and largely accurate account of the practical handling of those painful disorders o! 
locomotion for which no satisfactory group title has yet been found. 

In format the book closely follows the larger textbooks on the subject, the clinical them: 
being developed through chapters on statistics, anatomy and physiology, clinical examination 
and laboratory procedures. In addition to chapters on the chronic articular rheumatic 
diseases, there are chapters on the diffuse collagen diseases, and on infective arthritis. It is 
somewhat surprising to find Sj6gren’s syndrome included in the latter. It is also somewhat 
confusing that the last chapter is entitled “Diseases Simulating Rheumatic Diseases”, 
whereas the first section of this chapter is devoted to ““Nonarticular Rheumatism”. The 
information given is up to date, lucid and practical, though certain surprises await the 
British reader. For instance, we are told that the term “atrophic arthritis” is preferred in 
Great Britain; that cinchophen should be used in chronic gout; and that a diagnosis of 
pleurodynia is acceptable in the presence of a pleural effusion. These defects, however, are 
few though the excellence of the text is somewhat marred by the poor quality of some of the 
illustrations. 

This is a book which can be thoroughly recommended to the senior student, and as initial 
reading for the post-graduate student. The latter may well take advantage of the extensive 
bibliography which appears at the end of each chapter. 


Surgery of the Anus, Anal Canal and Rectum. By E. S. R. Hughes, M.D.Melbourne, 
M.S.Melbourne, F.R.C.S.England, F.R.A.C.S. (Pp. xi+304; illustrated. 50s.) 
Edinburgh and London: E. & S. Livingstone Ltd. 1957. 

In this book the author describes theory and practice in the surgery of the anus, anal canal 
and rectum which he has found to be adequate; he has not sought to write a reference book. 
His training in this speciality and present opportunities to practise it have fitted him to achieve 
his objective. The general classification of the subject-matter follows the accepted helpful 
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pattern; the early chapters deal with surgical anatomy, symptoms and investigations. In 
the ormer chapter the extent of the rectum is defined as from the recto-sigmoid junction to 
the .no-rectal ring but the author states it is difficult to define the position of the junction 
with: the sigmoid. This is an important point in deciding whether an anterior resection of 
the rectum should be done for carcinoma. The author points out that anatomists place the 
junction opposite the third piece of the sacrum; at this point the sigmoid mesentery ends and 
it is about 15 cm. from the anal orifice on sigmoidoscopy. The treatment of ano-rectal 
suryical wounds is of practical interest and the author describes the advantages of primary 
suture and primary free skin grafting. After excising a large fistula the control of hemorrhage 
may not be adequate for immediate skin grafting and a delayed primary skin graft is 
advocated. Technical difficulties encountered with the latter are outweighed by the 
advantages obtained by the patient. 

lt is gratifying to read in the post-operative treatment of hemorrhoids that the rectal tube 
has no particular value and that the bowels can act when the urge arises within twenty-four 
to thirty-six hours after operation. The author deals with carcinoma of the rectum in a full 
and practical manner—the standard operation is the abdomino-perineal excision of Miles 
and the synchronous combined method is well described. Regarding the perineal dissection 
the author rightly states that the posterior end of the wound heals better if it deviates to one 
side of the mid-line out of the natal cleft and a wide area of skin need not be excised. But 
is it always necessary, or advisable, to excise the coccyx? If the carcinoma invades the 
vagina it should be stressed that a Wertheim’s hysterectomy should be combined with the 
Miles’ procedure. 

The author regards the anterior resection of the rectum as the procedure of choice for 
tumours in the upper third of the rectum. It must be clearly stated that patients for the 
operation must be selected carefully and a meticulous operative technique employed to 
minimize the risk of recurrence. The historical appendix forms a fitting ending to a book 
which is well written, replete with illustrations clear and valuable, and full of practical 
instruction for those who are engaged in this speciality. This book is a most helpful 
addition to the literature of the subject and is strongly recommended. 


Operative Surgery. Editors: Charles Rob, M.C., M.Chir., F.R.C.S., and Rodney Smith, 
M.S., F.R.C.S. In 8 volumes and index. (Volume 4 Head and Neck and Clearance 
of Lymph Nodes. Vascular Surgery. Endocrine Glands: illustrated. £5 10s.) London: 
Butterworth & Co. (Publishers) Ltd. 1957. 

With the appearance of the fourth volume, the half-way point has been reached, and one can 
begin to form a judgment on the work as a whole. The favourable impression created by 
the earlier volumes is confirmed, and it now seems unlikely that the subsequent volumes will 
alter this verdict. The subjects now dealt with are the head and neck, clearance of lymph 
nodes, vascular surgery, and the endocrine glands. Only minor procedures are dealt with 
in the Head section, and presumably major procedures will be considered in a subsequent 
volume. This section illustrates the difficulties of selection confronting the editors of a work 
such as this, but it is questionable whether excision of a sebaceous cyst of the scalp merits 
inclusion. Since it has been included, it is a pity that the author has rejected the very simple 
and efficient procedure of transfixion-enucleation. Throughout the Neck section, the im- 
portance of cosmetic skin crease incisions is rightly stressed, but in some chapters might have 
been more stressed. There are very few neck operations in which long skin crease incisions, 
if necessary multiple, cannot be made to give perfect access. In this section, Raven’s 
chapters on carcinoma of the pharynx and Ewing’s on block dissection of the neck may be 
pecially mentioned. In the chapter on excision of axillary lymph nodes, one is surprised 

see the fallacy still persisting that excision of the sternal part of the pectoralis major is 

» cessary for adequate exposure of the axilla. There are good accounts of the various 

erations for carcinoma in the region of the oral cavity, but in the chapters on carcinoma 

the tongue and lip, there is no mention of any other treatment but surgery. If radio- 
rapy is to be completely ignored, why have a paragraph on indications at all? In the - 
tion on the salivary glands, if Pattinson’s advice on the technique of sialography is followed, 
damage so often caused by this procedure in the parotid gland will be avoided. There is 
jescription of parotidectomy with conservation of the facial nerve modified from the 
hnique of Redon, who in France during the last war was responsible for the establishment 
the operation as a standard procedure. Up till now, detailed accounts of this operation 
the English literature have been both rare and difficult of access. In the operation of 
noval of the submaxillary gland, the importance is emphasized of Hayes Martin’s manceuvre 

. identifying the cervical branch of the facial nerve as it crosses the facial vessels and before 

ese vessels are secured. It is surprising how many surgeons still do not realize that by 

nitting this simple little anatomical exercise during removal of the submaxillary gland they 


ST ee 








980 Proceedings of the Royal Society of Medicine 


are condemning 50% of their patients to a permanent wry mouth. In the Vascular sect: )n, 
Cockett’s article on ligation of the ankle perforating veins, and Eastcott’s on exposure of | nd 
grafting operations on arteries are worthy of special mention, as well as Mowlem’s straight’ >r- 
ward account of excision of subcutaneous tissues for lymphedema, in which once class zal 
procedures which have failed to stand the test of time are mercifully not mentioned. In 
the section on the Endocrine Glands, it is interesting to note that the author has come dc wn 
on the side of routine identification of the recurrent laryngeal nerve during thyroidecto: iy, 
The inclusion of a chapter on interstitial irradiation of the pituitary, however, is premat: re. 
In the section on operations on the adrenal glands, the lumbar, abdominal, and tréins- 
diaphragmatic routes are all described. Space will not allow of further detailed critici: i, 
but enough has been written to indicate why this volume has created a favourable impress.on 
in spite of some minor weaknesses. 


Modern Trends in Geriatrics. Edited by William Hobson, B.Sc., M.D., D.P.H. (Pp. vii 
+- 422; illustrated. 72s. 6d.) London: Butterworth & Co. (Publishers), Ltd. 1956. 


“‘Modern Trends in Geriatrics” is an excellent textbook on the subject and althougli it 
is obviously intended mainly for medical personnel many others working in a therapeuiic 
team will find much of interest to study in this work. 

It is clear that Professor Hobson has a deep interest in and a wide grasp of the subject 
and of its importance in the field of Medicine. 

In editing this work and writing two sections himself he has made a valuable contribution 
and as the remaining sections have also each been written by experts a high standard has 
been maintained throughout the book. 

For many the first chapter on ‘“‘General Problems of Ageing” will prove a most interesting 
introduction, as it includes a short historical survey and refers to Demographic Changes, 
Social Pathology of Old Age, The Growth of Social Services for the Aged and Prevention of 
Disease and Disability in the Elderly. This section contains much useful information, 
reflects a sound philosophy on the subject and offers sound advice. 

Next follow several fascinating chapters on “Ageing from a Biological and Cellular 
point of View” by Bourne. ‘“‘Normal Values and the Interpretation of Biochemical Data 
in the Elderly’ by Jordan and “Psychological Aspects of Ageing” by Welford. These 
sections bring to the clinician results of research and thus explain some results and reactions 
found amongst the elderly not hitherto fully understood. 

These chapters are followed by subjects more familiar to the clinician including 
*Arteriosclerosis and Hypertension”, “‘Glycosuria and its Significance’, ‘Chronic 
Bronchitis in the Elderly”, “Skin Conditions in the Elderly”, ““Gynzcology in Senescence 
and Senility”, and “Orthopedic Surgery in the Elderly”. Each chapter deals with the 
subject in a modern and scientific yet practical way and discusses problems which are o! 
considerable importance to those working in the respective fields of Medicine. 

The chapters on “Therapeutics in the Elderly” and *“*Nutritional Problems of the Elderly 
each cover a large subject briefly in such a way as to be equally instructive to the student 
and to the graduate. 

Among the final chapters “Hospital Care of the Elderly” by Morton is useful i: 
summarizing the role and general principles of a geriatric unit which have now been 1 
operation in the earlier-established units for about fifteen to twenty years, and which ma’ 
therefore be used as a safe pattern on which to build for the future. 

It is very appropriate that the last two chapters deal with ‘“‘Problems in the Home Car 
of the Elderly” and “Employment, Retirement and Health”, for no study of Geriatric 
could be considered as complete without consideration of these aspects. 

The whole textbook is well illustrated with diagrams, graphs, figures and photograph 
and has a good index. 

This is a book which should be read widely and studied by practitioners and consultant 
working in all fields of Medicine and should find a place in all hospital libraries. 

The subject, an important one, is presented well with interest, factual data, the result 
of modern research and with sound practical advice based on experience. 

“Modern Trends in Geriatrics” is treated essentially from a medical point of view, bu 
sufficient reference is made to the social impacts upon old age and ways in which thes 
can be treated to make it more useful and more practical than the average textbook o 
medicine. 

The problems of the elderly sick and the role of Geriatric Medicine in the health of th 
population is known to many, but how much can be done to prevent disease and to alleviate 
in a scientific way, the ills and disabilities of the old is still only partially appreciated anc 
Professor Hobson has done well to introduce the subject for study in an academic 
atmosphere. 
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Clinical Electrocardiography. Interpretation on a Physiological Basis. By Manuel 
Gardberg, M.D. (Pp. xi + 315; illustrated; 95s.) London: Cassell & Co. Ltd. 
957. 

There has been a recent spate of works dealing with clinical electrocardiography; this 
book adds to the flood. It purports to interpret the cardiogram on a physiological basis, 
and rightly emphasizes the influence of the heart’s position on the tracing both in healthy 
subjects and in patients with heart disease. None the less, no advantage is taken of the 
valuable procedure of partially correcting the heart’s unusual lie in relation to a high 
diaphragm by recording the tracing from a lead connected with the left leg during deep 
inspiration. 

The author’s zeal for explaining every departure of the cardiogram from the normal by 
reference to the electromotive forces, has meant the introduction of numerous complicated 
line diagrams whose reading is exceptionally laborious. The quality of the electro- 
cardiograms is often indifferent, and the tracings are frequently artificially improved, while 
the obsolete lead CF, is sometimes shown. 


The order in which the various cardiographic changes are described is haphazard. Thus, 
left and right ventricular preponderance are dealt with in chapters separated by three 
others. Again, injury to the heart, instanced by cardiac infarction, is separated from a 
description of coronary disease by four chapters, and of ischemia by three. Many condi- 
tions like hypertension, syphilitic heart disease, mitral and aortic valve disease, congenital 
cardiovascular disease, pericarditis and anemia, get scant attention. 

To those who appreciate a physiological exposition of the changes in the electrocardiogram 
in diseased states, this book may give satisfaction, but it is not recommended as a comprehen- 
sive work on electrocardiography as applied to the elucidation of the condition of the 
heart affected by diverse diseases. 


Vitamin A. By Thomas Moore, Sc.D.Cantab., D.Sc.Belfast. (Pp. xx -+ 645; illustrated. 
76s.) Amsterdam, London, New York, Princeton: Elsevier Publishing Co. London: 
Cleaver-Hume Press Ltd. 1957. 

In this substantial monograph, the author has presented a broad and detailed survey 
of present knowledge of the biochemistry of vitamin A and its place in the metabolism of 
man and animals. It may be stated at once that the whole treatment is scholarly and 
authoritative. Not only has Dr. Moore himself taken for many years a foremost part 
in investigations upon this vitamin, but he has been indefatigable in collecting and collating 
the work of some two thousand other authors whose publications are reviewed and recorded 
in his very comprehensive bibliography. 

The book is divided into eight parts. The first four, comprising thirteen chapters, are 
devoted to the biochemistry of the vitamin, its estimation by various methods, its chemical 
structure and its sources in nature. These chapters will prove of especial value to bio- 
chemists and others who may be interested in this branch of nutrition, for they contain 
a vealth of practical information. These parts are succeeded by a long one containing 
ten chapters upon physiology and metabolism, which in turn is followed by three parts, 
divided into sixteen chapters, in which the manifold pathological effects of deficiency or 
excess of the vitamin on man and animals are considered in great detail. 


its general plan, each chapter is more or less independently constructed as an historical 
es -the sequence of relevant discoveries being traced successively from the earliest and 
mst nebulous suggestions to the clearer and more defined concepts current to-day. A book 
pr'marily designed on such chronological lines has advantages and drawbacks. While it 
records the development of ideas clearly, and with fairness to many pioneers in vitamin 
re -arch now in danger of being forgotten, it equally entails the perusing of much material, 
soe of it now greatly outdated, before the current views in the particular matter are reached. 
Ti» book will therefore prove particularly attractive to biochemists and physicians to 
w! >m a study of the evolutionary development of this branch of the science of nutrition 
pr .ents an especial appeal. In this scholarly approach, the book is a model of clear 
ex sition. 

r. Moore has produced a monograph that reflects great credit on British biochemistry; 
it ll long remain an authoritative source of information and reference upon all questions 
th relate to the chemistry, physiology and pathology of this important vitamin. The 
p: duction of the book, which has been beautifully printed in Holland, could hardly have 
b: 1 improved upon, and the author and publishers are to be congratulated on the many 
a 5 to ready reference that they have introduced for the convenience of readers, 
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Medicine and the Navy, 1200-1900. Volume 1 (1200-1649). By J. J. Keevil, D.. 0, 
M.A., F.S.A., M.D., Surgeon Commander R.N. (retd.). (Pp. viii + 254; illustr: ‘ed, 
40s.) Edinburgh and London: E. & S. Livingstone Ltd. 1957. 


It is indeed remarkable that until the present time no comprehensive work has appe: red 
on the history of our Navy’s medical service, but it is a matter for congratulation tha‘ the 
omission is now to be so handsomely corrected. The Wellcome Trustees have suppc :ted 
the present enterprise and there can be no one better qualified in every way than Sur: con 
Commander Keevil to carry it out. 

The author has precisely the right attributes for the task in hand. A regular mecical 
officer in the Royal Navy, he served with gallantry and distinction in the recent war, !.ter 
being responsible for the production of a new manual for sick berth attendants. Since the 
war he has become an historian and antiquarian of note and two delightful books “Ha:vey 
the Stranger” and “‘The Stranger’s Son” have already appeared from his pen. His present 
task: to trace the story of naval medicine from 1200 to 1900 is obviously his magnum wpus 
and the first volume which takes us up to the execution of Charles I is a fascinating work, 
a veritable source book for an immense amount of little known material and written withial, 
in a pleasant easy style. 

No one who has had to prepare a Hurt Certificate for a naval rating could fail to be 
intrigued with its antecedents “The Laws of Oléron” which Henry II’s Queen Eleanor 
brought to this country in 1154. In medizval times, there were few provisions for the 
sailor who fell sick, or what was much less likely, wounded in battle. Hospitals like that 
of St. Mary at Chichester provided care for a few who were then tended by monks. 

The old conflict between physician and surgeon found its counterpart afloat and the ship’s 
surgeon, who for centuries professed little physick, was at a great disadvantage when so 
many more of his charges died from conditions allied to the inadequate victualling of ships 
for long voyages and so few from the wounds of naval engagements. William Clowes, 
in the latter part of the sixteenth century, stands out as the leading barber-surgeon author 
afloat but he was to leave the Navy and join St. Bartholomew’s hospital staff. Clowes 
knew much about scurvy, one of the greatest scourges of seamen and associated it with 
their diet, but a hundred years earlier Richard Hawkyns, a model commander if ever there 
was one, had discovered “‘that which I have seen most fruitfull for this sicknesse, is soure 
Oranges and Lemmons... .” 

This excellent book is an essential for every medical library and there can be few doctors 
who have served afloat who will not want to own it for themselves. The subsequent 
volumes will be awaited with eagerness and pleasure and the completed series will become 
a standard work of reference. The typography is good and the index and chronology 
admirable but the wide pages with their long lines of print are tiring to the eyes. If the 
size of volume is to remain the same it would be a real comfort to have it printed in double 
columns on each page. 


Pelvimetry. By Herbert Thoms, M.D. (Pp. 120; illustrated. 37s. 6d.) London: Cassell 
& Co. Ltd. 1957. 


This small book is written by an acknowledged master of the subject of X-ray pelvimetrv. 
Within its compass it encloses detailed and comprehensive information on a subject which 
is now regarded as an essential part of modern obstetrics. No part of the subject is omitte:. 
There are descriptions of the techniques of taking and interpreting X-ray pelvimetry and th- 
clinical aspect, including the importance of taking clinical findings into account with tl 
radiological findings, is always kept in the reader’s mind. 

Dr. Thoms has developed his own essentially logical classification of the basic shape: 
of the pelvis; this is at variance with that, perhaps better known, of Caldwell and Molov 
though from a practical point of view the differences in classification are mainly academi«. 
There is also little to be found about cephalometry and of the fact, so essential in tl» 
diagnosis of cephalo-pelvic disproportion, of the importance of the size of the foetal sku 
in relation to the maternal pelvis. 

Dr. Thoms is an enthusiast for X-ray pelvimetry and recommends that at least one vie 
of the pelvis should be taken in every primigravida. No doubt his manuscript was finishe | 
before work in this country and elsewhere drew attention to the possible dangers ‘ 
irradiation of the unborn child. Many obstetricians will now feel reluctant to underta! 
X-ray pelvimetry except in cases where it is felt necessary on clinical grounds to have a 
accurate assessment of pelvic capacity, such as can only be obtained by the use of X-ra 
pelvimetry. 

Obstetricians and radiologists will find this book of the greatest value, not least for it 
concise and well-written text and for its excellent illustrations. 











il, D.SO, 
illustr: ed, 


S appe: red 
yn tha’ the 
Suppc :ted 
n Sur: con 


ar Medical 
war, ater 

Since the 
Ss “Ha:vey 
lis present 
Pnum opus 
ing work, 
en withal, 


fail to be 
1 Eleanor 
is for the 
; like that 
ks. 
the ship’s 
when so 
z of ships 
| Clowes, 
mM author 
Clowes 
d it with 
ver there 
is soure 


¥ doctors 
bsequent 
| become 
ronology 

If the 
n double 


- Cassell 


vimetry. 
st which 
omitter. 
and the 
vith tl 


- Shapes 
Molov 
ademi«. 
| in th 
al sku 


ne vie 
finishe 
gers ¢” 
derta! 
lave a 
r X-ra 


for it 











po my Proceedings of the Royal Society of Medicine ‘See 


Section of Anesthetics 
President—K ATHARINE G. LLOYD-WILLIAMS, C.B.E., M.D., F.F.A.R.C.S. 


[April 5, 1957] 


Problems of Anzsthesia in Relation to Cardiovascular Surgery 


By OLe SecHer, M.D. 
(Copenhagen) 


CARDIOVASCULAR surgery was started in the University Hospital, Copenhagen, about ten 
years ago, under the direction of Professor Husfeldt. During this decade there has been 
great development in this field; not only in surgery, but also in diagnostic procedures and 
anesthetic technique. Diagnosis has become more accurate, new operations have been 
introduced, and a greater variety of heart malformations have become treatable by surgery. 
Anesthetic technique has improved tremendously; new fields have been opened up by 
means of hypotension and hypothermia, and we have developed a safe standard technique, 
using superficial anesthesia in combination with curarizing drugs; all these have contributed 
towards ensuring a satisfactory outcome for the patient. 


lhe number of cases presenting for heart surgery has steadily increased over the last ten 
years: by January 1, 1957, there was a total of 1,005, of which 172 occurred in 1956. In 
this paper I shall discuss some of the problems which may be encountered in this more 
specialized form of surgery and anesthesia. Table I represents a summary of the material 
on which our experience is based and which covers nearly all the branches pertaining to this 
form of surgery. In other centres, a greater total number of cardiac operations has been 
performed, but the field has not been so wide. 


rhe largest section of this material is divided into three main groups: patent ductus, 
tetralogy of Fallot and mitral stenosis. In the other groups a large number of atrial septal 
de‘ects has been treated and also many pulmonary stenoses with only one fatality. The 
number of aortic stenoses has been very small and the results extremely bad. Operations 
fo: the relief of coronary sclerosis have been few. 


should like to say a few words about some of the physiological principles underlying the 
cl ice of anesthetic technique. A clear understanding of the importance of CO, elimination 
is secessary in order to provide the surgeon with the best operating conditions, and to 
m-‘ntain the patient in a satisfactory physiological state. 


ardiac disease can be divided into two main categories, congenital and acquired. The 
fii ' can be subdivided into cyanotic or non-cyanotic. The presence of cyanosis will depend 
uy on the pressure conditions in the right and left side of the heart and the character of the 
sh nt. Therefore it may be seen that any excessive positive pressure used for ventilation 
w ‘ch causes diminution of the pulmonary circulation is undesirable in a patient already 
si. ering from a poor pulmonary circulation. For this reason we have given up completely 
th use of a respirator for these operations. A diminished pulmonary circulation will also 
re alt in a slowing down of the time of uptake and exchange of anzsthetic gases, and 
th refore it is advisable that only the rapidly acting anesthetic gases should be used. For 
th’; reason ether has been given up completely; it also increases hemoconcentration, and 
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TaBLe I.—SuMMARY OF 1,005 CARDIOVASCULAR OPERATIONS PERFORMED IN THE UNIVERSIT 
HosPiITAL, COPENHAGEN ; 
Operated Died 





Sy, a, 
Single Total Single To: 





groups groups 
Patent ductus re F ae a oe ie 280 1 
Pulmonary stenosis (+ ‘Morgagni) 
Valvotomy <a ee i os a 61 
Tetralogy of Fallot (+-Eisenmenger 
Blalock .. re ae = o+ £390 6 
Pott ; jie es a: oe a oe Ve 1 
Valvotomy, (open 1D i on i be es .. 46 225 4 2 
Barrett and exploration .. ap ie = ae sie 15 
Cardiotomy (open) oa Pe - 2 oa & 1 
Atrial septal defect (4 ne patients) 
Sondergaard : be a os 2 
Bjork Sondergaard moh a a a ae an 64 2 i 
Bailey i - Ae —— i 
Sastecusion (open cardiotomy 1) us ‘a a <- 3 
Ventricular septal defect 
Dammann ea os a in is a a 14 7 9 
Cardiotomy (open) a es oui ee 2 
Other congenital malformations 
(Transposition, aorta- oe window, vascular ring, &c.) 15 16 6 - 
Cardiotomy s i : Sa - ae 1 ea 1 
660 
Mitral stenosis 
Valvotomy a F = a - - es 240 22 
Aortic stenosis 
Valvotomy oa ee oa ws ‘a ‘i ree 2 2 
Constrictive pericarditis 
Pericardiectomy .. - e ae be ba as 27 8 
Coronary sclerosis 
Arnulff —.. ai - - sa ws - << oe 5 
Vineberg .. - os *? ‘Ks iF ze —~ & 
Coarctation of the aorta 
Resection .. . piaier aa oa = = ea a. #8 10 
1,005 731 105 


this is an undesirable side-effect in a patient with a very high hemoglobin, such as may 
occur in cases of tetralogy of Fallot. 


Maintenance of effective ventilation of the patient is difficult during certain parts o! 
cardiac operations, firstly on account of the collapsed lung, and secondly due to the effect 
of a partial or complete clamping of the pulmonary artery in a patient already suffering fron 
an inadequate lung circulation. Furthermore the delicate surgical work in progress demand 
that movements of the mediastinum shall be minimal. Therefore, for children, a specia 
anesthetic technique is used in which a rapid, small-pressure ventilation of from 40-6( 
per minute is maintained by means of specially designed equipment (Secher and Nyrop 
1955), utilizing a closed “to-and-fro” system with absorption ensuring a very small “‘deac 
space”. Measurements of body temperature during the use of this equipment have show: 
that no elevation occurs—even on a warm summer day. 

Anesthesia is normally induced in adult patients by giving a barbiturate intravenously 
when sleep ensues N,O is added using either a “‘to-and-fro” or a circle system. Relaxatio: 
is obtained with curare, Flaxedil or Laudolissin. With regard to the more specializec 
anesthetic apparatus an electrocardiograph working in combination with an oscilloscope i 
considered necessary. Also of great importance is an electric defibrillator and an electri: 
thermocouple to measure temperature. A capacity manometer is used for assessing th: 
results of the surgery during the course of the operation. All this apparatus is mobile anc 
can easily be transported on one trolley. 


Patients with a high hemoglobin tolerate thirst badly and are therefore operated upon 


early inthe day. Patients with pericarditis should have the chest aspirated before commence- 
ment of anesthesia. Digitalization is only carried out if considered essential. For the 
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ma! ority of cases we use morphine-atropine premedication, and complications from this have 
not arisen (Baden et a/., 1955). 

( yclopropane is the anesthetic of choice for children following induction with nitrous 
oxide. We usually carry out induction with the child sitting up. The use of the curarizing 
drugs is restricted to older children and adults. The reasons for this choice of anesthetic 
technique are, firstly, that with cyclopropane it is always possible to have the patient fully 
conscious at the conclusion of the operation and, secondly, we find it difficult to calculate 
the dose of curarizing drugs necessary for the small child, also we wish to avoid the use of 
atropine and neostigmine post-operatively. The latter criterion applies also to adults. 
During operation we avoid the use of additional drugs (such as procaine, quinidine, &c.) 
apart from those used for the treatment of cardiac arrest. After the thorax is opened, 
blockage of the vagus on the same side as the operation is carried out with local analgesic. 


One result of the development of cardiac surgery is that a substantially larger number of 
poor-risk cases come for surgery. This is seen especially in the case of children under one 
year having exploratory thoracotomies, pleural patent ductus cases with a high pulmonary 
pressure, and in the number of reoperations. 


A number of patent ductus cases have been operated upon under hypotension, and some 
of the worst-risk patients have undergone hypothermia. Hypotension has been used for 
coarctation operations with excellent results. 


The difficulties encountered when undertaking anesthesia for the patient with cardio- 
vascular disease are often fewer in number than might be expected in these poor-risk patients. 
On the other hand when complications do arise, they will as a rule be of a more serious 
nature than those commonly met with in other branches of surgery. Some of the frequently 
occurring problems may be classified as follows: 


(1) Apparatus.—Very often we are called upon to treat babies and very small children, 
and here special baby-equipment is required which reduces “‘dead space”’ to a minimum if 
complications are to be avoided. The technique used is of less importance, but it is vital 
that a free airway and adequate ventilation be maintained. 


(2) Anesthetic complications —Most patients tolerate anzsthesia exceedingly well and 
when difficulties arise they are most commonly related to ventilation rather than to the 
actual anesthesia. Frequently patients suffering from the more severe forms of heart 
disease will be better oxygenated under anesthesia than in either the pre-operative or post- 
operative period. One complaint arising from the use of light plane anesthesia and curare 
echnique has been that some patients have said that they were awake during the operation, 
aithough they did not experience pain. 

A fall in blood pressure is tolerated badly during cardiac surgery, especially when the 
cardiac reserve is small, but if possible we try to avoid the use of drugs in the treatment of 
this condition. Suspension of the operation and gentle inflation of the lungs is often 
sufficient. This sudden occurrence of hypotension is frequently seen when turning the 
patient at the start or end of the operation. 


(3) Free airway.—Cases of vascular ring present a problem in the maintenance of a free 
airway because obstruction of the very soft trachea easily arises during the dissection. 
i ung oedema occurring during anesthesia and operation has not been seen. 


(4) Cardiac function —Under this heading, or under that of cardiac arrest occur most 
nesthetic errors of judgment, but it does not often prove possible to isolate these from 
‘ther contributory factors. Poor heart action may result from inadequate ventilation 
-erformed with too high a pressure (this combination caused one of our deaths), overdosage 
f anesthetic drugs, pressure on the heart, herniation of the heart through the pericardium, 
‘amping of vessels and hemorrhage. Anoxia and retention of carbon dioxide are also 
nportant. Poor cardiac function will usually improve if the operation is stopped and the 
ings gently inflated. 


(5) Cardiac arrest.—We have seen a large number of cases of cardiac arrest and although 
sluctant to obtain experience in this field, we have learned a great deal about the treatment of 
iis condition. As a rule one can say that if cardiac arrest occurs where valvular stenosis is 
resent, completion of the valvotomy is essential before any other treatment is attempted. 
feart massage should be commenced at the earliest possible moment and further treatment 
vill depend upon the condition of the heart in each individual case. We have achieved 

vuccess with cardiac massage alone, with calcium chloride alone, or in combination with 
‘rocaine and adrenaline; ventricular fibrillation has responded to the use of the electric 
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defibrillator and in 22 cases we succeeded in making electrocardiographic recordings dur: ig 
the period of cardiac arrest. [Examples were shown. ] 


(6) Surgical complications—Hemorrhage is by far the most dangerous complicatic 2, 
It may arise as a result of sutures cutting out, ligatures slipping, or directly from the rupti re 
of vessels or myocardium. Maintenance of the blood volume presents the biggest difficu! y. 
We prepare for this eventuality beforehand by setting up two intravenous drips, and by tiis 
means it is possible to give a large quantity of blood in a very short time. For examp'e, 
in one case where an aortic aneurysm ruptured 11 litres of blood were given in twenty 
minutes. 


(7) Transfusion.—Determination of blood loss during operation is often a major problem, 
especially when operating upon very small children, or when severe hemorrhage occurs, 
In cardiac disease it is only too easy to give excessive amounts of blood or fluid. In our 
series there occurred two cases where one of the main factors leading to a fatal result wis 
overtransfusion. During one period we attempted to estimate blood loss by swab washing; 
this method gave good results and helped to train the staff in estimating blood loss. Un- 
fortunately, we were forced to abandon this method due to the laborious nature of the 
technique. The development of a rapid and accurate technique for the estimation of blood 
requirements during operation would be an invaluable aid to this type of surgery. We 
commonly find difficulty with blood from the bank as it seems to block the filters in the giving 
sets very easily; this may occur at a vital moment. As a rule we use percutaneous drips 
for adults, but in small children cut down on a vein and insert a polythene catheter. When 
urgent transfusion is required a form of roller pump is used. 


(8) Post-operative complications.—Apart from the post-operative conditions common to 
any type of surgery, the main complications following cardiovascular surgery appear to be 
emboli, hemorrhage (especially after Barrett’s operation), cardiac insufficiency and difficulties 
in maintaining fluid balance. Manual ventilation in the immediate post-operative period 
may prove necessary, as respiratory insufficiency and the patient’s inability to cough are 
likely to give rise to pulmonary complications. In cases of congenital heart disease relatively 
large doses of morphine post-operatively are advisable as uncontrolled pain will cause a 
build-up of “pressure respiration’’, accompanied by severe cyanosis, which must be avoided. 
In the case of patients operated upon for mitral stenosis, the circulation is unable to stand 
large quantities of fluid in the post-operative period, and only the very minimum which will 
maintain the patient in fluid balance should be given. If the operation has proved successful, 
the circulation will soon be able to mobilize the fluid in the tissues. A special group of 
patients are those who suffered anoxia during the operation; these were usually cases in 
which a period of cardiac arrest had occurred. I should like to illustrate this point with two 
short case histories; the difficulty of giving a prognosis in these cases will also be seen. 


Case I.—-Thoracotomy and valvotomy were performed upon a 48-year-old woman. Anesthesia 
consisted of a barbiturate and nitrous oxide supplemented by Scoline and Laudolissin. Before the 
valvotomy, measurement of the pressure in the left atrium and ventricle was carried out by means of 
a Capacity manometer. It proved impossible to perform a valvotomy by means of the finger alone, 
consequently a valvotomy saw was used. During this manceuvre, which occupied nearly five 
minutes and proved extremely difficult, a severe hemorrhage occurred, the action of the heart became 
inadequate and cardiac arrest followed. Cardiac massage was immediately instituted, and 5 ml. of 
10% calcium chloride was given to help maintain the tone of the heart muscle. This dose was 
repeated twice, and cardiac activity then became normal again. Cardiac massage had been given in 
all for twenty-two minutes. 

Post-operatively the patient was unconscious, her left arm was limp and paralysed, the right arm 
flexed and spastic and small jerking movements were present in the right leg. Ten days later the 
patient reacted slightly to noise, but no contact could be made with her. After one month an 
improvement could be seen. She was more awake, but was still unable to answer questions. She 
could say separate words, but they had no connexion with the question asked. Two months later 
the patient was talking complete nonsense and having hallucinations. After five months she was 
swearing like a trooper, but had become more rational and orientated. Six months after the operation 
the patient could walk, but the extremities were somewhat spastic and the range of movements 
limited. She now began to develop aggressive tendencies. The question of an operation for her 
mental condition was discussed, but the idea was abandoned as it was thought that nothing useful 
would be achieved. The patient was discharged home eight months after the operation. 


Case II.—A 10-year-old girl with pulmonary stenosis underwent a transpulmonary valvotomy 
using a “by-pass” technique, by means of a catheter which takes the blood beyond the stenosed part 
of the artery, while the clamps are on and the valvotomy performed. 

Anesthesia was induced with nitrous oxide and maintained with cyclopropane utilizing a closed 
system (to-and-fro); 10 mg. Laudolissin was given for additional relaxation. 
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A‘ter the by-pass catheter had been inserted, clamps were placed on the pulmonary artery and 
three to four minutes later the pulmonary artery was opened and remained open for about two minutes. 
At (his time the pupils were of medium size. Ten minutes after the artery had been clamped, cardiac 
arrest occurred. Treatment by cardiac massage was immediately commenced and the by-pass 
catheter was removed. The pupils were beginning to dilate and five minutes after the onset of 
cardiac arrest were maximally dilated. 10 ml. of calcium chloride were given for maintenance of 
cardiac tone. Now came the onset of ventricular fibrillation and the electric defibrillator (1-5 amp., 
0:5 sec. x2) was used four times, but without effect. 6 ml. of 1°% lignocaine were now injected, 
followed by 4 mg. adrenaline, and then again 5 ml. of lignocaine; a further shock was given with the 
defibrillator using 1 amp. 0-15 sec., and the heart returned to normal rhythm. 

Post-operatively, the patient had twitchings of the extremities, was unconscious, pale and cyanotic, 
but the corneal and pupillary reflexes were present and she reacted to pain. Cooling was instituted 
in an attempt to reduce the cerebral effects of the anoxia which had occurred during the operation 
and also in order to prevent a further rise in temperature. The lowering of the body temperature was 
accomplished by means of ice, cold water, and fans, supplemented with Phenergan and pethidine. 
When the temperature had been lowered to 29-9° C., the patient’s condition was seen to have improved. 
During the night the temperature rose slowly to around 36°C., and at this level there came rhythmical 
twitchings in the patient’s left arm and leg. This was controlled with barbiturates and pethidine 
intravenously. The following morning the patient was still unconscious but we were able to remove 
the tube. Only isolated twitching movements were occurring now in the leg, and these could be 
controlled with intramuscular pentobarbitone. Her condition continued to improve during the 
day until in the evening she could be contacted sufficiently to answer questions adequately including 
remembering her age and birthday. The twitching in the left hand ceased, but the child seemed 
dazed and slow to react, and complained somewhat. However, a closer examination revealed that 
she had been in a similar state before the operation. Her mother is mentally defective. A 
psychiatric examination was carried out on the child, but did not reveal anything of importance, 
and she was discharged in good condition. 


I should like to say a few words relating to our experience with hypotension and hypo- 
thermia. Hypotension was used in 16 cases of patent ductus, in which prior to operation 
there was a high pressure in the pulmonary artery and also for 34 operations for coarctation. 
In the former group 3 deaths occurred, but in the latter only 1. There are two main indications 
for the use of hypotension in an operation for patent ductus arteriosus. Firstly, in order to 
reduce the pressure in the ductus itself, and so minimize the risk of bleeding or rupture during 
the course of the dissection and ligation or division; secondly, to reduce the pressure and 
improve blood flow in the pulmonary circulation. The results obtained have been very 
satisfactory to the surgeons, but as I have stated there were 3 deaths in this group. 


Recently we have tried in 2 cases to combine the use of hypotension during operation with 
pre- and post-operative dehydration; this apparently has given good results. Out of a total 
of 12 deaths occurring in the patent ductus group of operations, 8 of the patients had 
pulmonary hypertension prior to operation. These cases are definitely a poor risk, and 
some of them are quite unable to tolerate clamping of the ductus, as it appears to act as a 
safety valve. 

In coarctation of the aorta the systolic blood pressure is often 200 mm.Hg and during the 
©peration it may rise even higher, to be followed by a sharp fall when the anastomosis is 
established. 

Induced hypotension is of great value in these cases, and in a typical instance where it was 
employed the blood pressure remained around 100 mm.Hg during the whole of the operation, 
nly rising slowly in the post-operative period. We have not seen a case of kidney complica- 
‘on arising from the use of hypotension, and in the series there was one death (Secher 
al., 1956). 

Hypothermia has been used on 23 occasions but was reserved for the very poor risk cases 
which the largest group — 10 — had atrial septal defects (Fig. 1). One-third of these 
itients died and almost as many developed ventricular fibrillation during operation. 


We found this latter condition difficult to treat in the hypothermic patient, and achieved 
) success either with drugs or the defibrillator until the cesophageal temperature had been 
stored to 32°-34° C. This was achieved by pouring about 150 litres of warm saline into 
e open thorax (Fig. 2) (Husfeldt and Secher, 1956). 


In our department we have virtually abandoned the use of hypothermia; it did not prove 
; successful as we had hoped and the production of bradycardia was the only real advantage. 
‘perations upon atrial septal defects can be carried out with greater safety without the use 
f hypothermia and the results obtained by using the closed method are just as satisfactory. 


Of the 1,005 cases reviewed here 105 died (about 10%) and the main factors relating to 
1e cause of death are set out in Tables II-VII, which are largely self-explanatory. 








988 Proceedings of the Royal Society of Medicine 




















DEATHS 
DIAGNOSES NQ VENTRICULAR STOPPED CARDIOTOMY ON THE POSTOP SEX 
FIBRILLATION CIRCULATION TABLE OEATHS @ 9 

aso 10 rf. : 8 
VSO. 14 
PULM STENOSIS = 2==—=32 ——__——-1 8 
STENO-FALLOT SS) . 8 
(VALYOTOMY) 

STENO-FALLOT 1 ’ 
@LALOCK) 

STENO-FALLOT 1 i “¢ 
(GARRETT) 

TRANSPOSIT. 1! 1 1 1 ' 
VASORUM 

ANCURISM ' ' ' 1 
VALSALVAE 
SYMT TUMOUR ' 1 
NUMBERS Pry 7 8) 5 ss 8 0 


Fic. 1.—Records from the patients treated with hypothermia during operation. Each arrow 
represents one patient. By following the arrows the progress of each individual patient may be 
seen. 
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Fic. 2.—Temperature curve (continuous line, rectal: dotted line, cesophagus) blood pressure 
and pulse curve for one patient, a girl aged 17 with an atrial septal defect, who was operated 
on under hypothermia. Treatment of the ventricular fibrillation is shown on the figure. 


(From: Husfeldt and Secher (1956) by kind permission.) 


Table II shows the results in the patients who died, and it can be seen that the poorest 
results were obtained in those patients whose circulatory condition was little, if at all, 
improved by the operation. Furthermore the largest part of this group consisted of those 
cases of congenital heart disease operated upon during the first year of life, many of whom 
had multiple complicating malformations. In the mitral stenosis group the highest death- 


rate was found in those who had superimposed calcification of the valve; their average age at 
death was 45. 
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Paicnt ductus 
Puimonary stenosis 
Tetralogy of Fallot 
Blalock ‘ 
Pott 
Valvotomy 
Barrett 
Exploration 
P. ardiotomy . 
ial septal defect 
“S sondergaard é 
Bjork oaneain 
Bailey 
Exploration 
Cardiotomy 
Ventricular septal defect 
Dammann : 
Cardiotomy 


Other congenital malformations ‘6 


Cardiotomy 
Mitral stenosis 
Aortic stenosis 
Constrictive pericarditis 
Coarctation of the aorta .. 








TABLE III.—DEATHS GROUPED ACCORDING TO AGE 


Patent ductus 
Pulmonary stenosis 
letralogy of Fallot 
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Tables III and IV show the same 105 deaths grouped according to age and inte. val 
between operation and death; Tables V, VI and VII show the incidence of complicati »ns 
which occurred in these patients before, during and after operation respectively. 














TABLE V.—PRE-OPERATIVE | ‘TABLE VI.—CoMPLICATIONS | TABLE VITI.—Po: r- 
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Patent ductus 4 8 1 | 1 4 3 2 5 i 3 
Pulmonary stenosis 1 | 1 | 1 
Tetralogy of Fallot | 
Blalock .. ..1 1) | 2) 1 | 3) 1) 1) 
Pott ioe ) 1 fe 
Valvotomy By 1 1 1> 6 ies 4 - 
jo". “3 if? meet ig L, 1 7733 4 
Exploration wll 4 ie 1 2 
Cardiotomy vol 1 J 1 1 J 1 
Atrial septal defect 
Sondergaard ‘i’ | 1) 1) 1 
Bjork Sondergaard 1) { 3 2 
Bailey .. 2 | 4 3 
Exploration a 1 2 1 2 J 
Cardiotomy 1 1 J 
Ventricular septal 
defect 
Dammann =f 6 214 1 3 | 6 
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Other congenital 
malformations 1 1 2 1 : | 4 2 
Cardiotomy an 1 1 : 
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aorta .. es 3 2 2 5 
| | — 
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BapDEN, H., Fasricius, J., and SECHER, O. (1955) Dan. med. Bull., 2, 20. 
HusrFEcptT, E., and Secuer, O. (1956) Thorax, 11, 67. 
SECHER, O., HUSFELDT, E., and THERKELSEN, F. (1956) Thorax, 11, 25. 
—, and Nyrop, M. (1955) Anesthesiology, 16, 808. 
ADDENDUM 
Section of Surgery, October 1957 Proceedings, Vol. 50, No. 10. Mr. A. P. M. Forrest 
Yttrium 90 Implantation of the Pituitary 
p. 864. After line 25 insert: ‘18 of the 34 patients treated by yttrium 90 implantation were 
considered fit for adrenalectomy and were included in a parallel series of cases treated by 
either adrenalectomy or pituitary implantation, by random selection. Only 5 of these 
18 patients have so far shown remission of disease. 11 patients were unfit for adrenalec- 
tomy and excluded from the series—2 derived benefit. 
“None of 4 patients...” 
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SHERRINGTON MEMORIAL LECTURE 


Chairman—Sir CLEMENT PRICE THOMAS, K.C.V.O., F.R.C.S. 


(President of the Royal Society of Medicine) 


delivered on November 27, 1957 


The Analysis of the Nervous System 
By The Right Hon. LORD ADRIAN, O.M., F.R.S., M.D., F.R.C.P. 


CHARLES SCOTT SHERRINGTON was born one hundred years ago and we meet 
to-night to honour his achievements by a commemorative lecture—the first of an 
annual or biennial series. I shall not try to express both the pride and the apprehen- 
sion which I feel as the first of the long line of Sherrington lecturers who will exhibit 
some aspect of him to posterity. The picture that will be drawn of him may become 
more stereotyped and legendary as one generation of lecturers succeeds another 
and in the end there may be no more than a faint outline in black and white. For 
many of us here the picture is still full of colour and lively detail. No doubt much 
of it would dissolve if we tried to set it down; and our pictures would not all agree, 
their colours and outlines have been distorted already by our own prejudices. But 
at least it is our good fortune to have more than a legend to turn to: we can speak 
of a friend, not merely of an eminent figure in the scientific Pantheon. We must 
do what we can therefore to ensure that the legend does not leave out what should 
be remembered. It must do justice to the inspiration which Sherrington gave 
io Neurology. We are entitled to speak of it, for we were the younger generation 
who should have sat at his feet, if he had ever been willing to admit his seniority. 

hough we cannot go back to the period when his work took shape we have warm 

emories of the scientist we commemorate and of the way he lived when his work 
as in full swing. 

He lived so long that I for one can claim to have known him for thirty years and 

» have known of his work for forty, although he had become a professor fifteen 

‘ars before I became a medical student. He aged so little and seemed so much 

ir contemporary that he would startle us at times by describing some episode 

hich called up a picture of Victorian London with horse-drawn traffic and portly 

‘ntlemen with beards and top hats. One such occasion will be remembered by 

ose members of the Physiological Society who were at a wartime meeting in 

imbridge in 1940, for after the dinner at Trinity we asked him to speak to us about 

e meetings he had attended as a young man in the eighties. It is a pity that we 

d no tape recorder handy to take down his talk, but we can console ourselves by 

iding the letter, published in Nature, in which he described an emergency journey 

th the first samples of Diphtheria Antitoxin prepared in England to the bedside 
a small boy at Lewes. It was in 1893 or 94 when he was Superintendent of The 
‘own Institution in London. There is no time to quote it all, though I should have 
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liked to do so, for it is a good example of the vivid word painting which illumina es 
his prose and his verse. 


“Dr. Fawssett of Lewes was waiting in a dog-cart at the station. I joir:d 
him carrying my awkward package of flasks, &c. He said nothing as I packed 
them in, but when I had climbed up beside him, he looked down, and s: id 
‘You can do what you like with the boy. He will not be alive at tea time.’ 
We drove out to the old house; a bright, frosty morning. Tragedy was o:er 
the place, the servants scared and silent. The boy was very weak; breathing 
with difficulty; he did not seem to know me. Fawssett and I injected (ie 
serum. The syringes were small and we emptied them time and again. The 
doctor left. 1 sat with the boy.” 


By the afternoon the boy was better and two days later Sherrington went back ‘o 
London and he and his colleague Ruffer thought that Lister should be told. “The 
great surgeon (not Lord Lister then) had visitors, some Continental surgeons io 
dinner. ‘You must tell my guests about it’, he said, and insisted—and so we told 
them in the drawing-room at Park Crescent.” 


The bare record of his career shows us a man who rose to scientific eminence by 
the accustomed route. He was at school at Ipswich, started medicine at St. 
Thomas’s Hospital in 1876 and then went to Cambridge in 1879. He entered Caius 
in 1880, finished his medical course at St. Thomas’s and began physiological research 
in the Cambridge laboratory with Langley. He was made Superintendent of The 
Brown Institution in 1891, Holt Professor of Physiology at Liverpool in 1895, and 
Waynflete Professor at Oxford in 1913. He was President of the Royal Society from 
1920-25, received the Order of Merit in 1924 and the Nobel Prize in 1932. He 
retired from Oxford in 1936, after the death of his wife and moved to a house at 
Ipswich. During the war, when he was homeless, he came back to Cambridge and 
stayed with the Master of Caius and Mrs. Cameron. He spent his final years in 
a nursing home at Eastbourne crippled to some extent with rheumatism but with no 
other serious infirmity. He died without warning in 1952. 


The record of his scientific work runs parallel with that of his academic status. 
His earlier papers make valuable additions to the physiology and anatomy of the 
nervous system but do not reveal a general plan of attack. This became evident 
when he held the Chair at Liverpool and when he was 49 the publication of his 
Silliman Lectures at Yale established it as the key to a new outlook on nervous 
control. This book, “The Integrative Action of the Nervous System”, sums up 
the general methods and ideas which guided him in all his later work. It led to 
wider implications and more detailed analysis, but what he did afterwards at 
Liverpool and Oxford supplied fresh evidence but did not demand any revision of 
the original design. 


THE SIMPLE REFLEX 


Reduced to essentials his plan of attack was to explore the central nervou: 
system by devising the time-honoured form of experiment in which only on 
influence at a time is allowed to vary. The central nervous system might hav: 
been expressly designed to baffle such experiments, for it is there to be influencec 
by every circumstance which can matter to the organism. It is continually receivin; 
messages from many sense organs and sending orders to many muscles. Sherrington’ 
plan was to reduce this complexity by studying some very simple response which 
could be made to occur in isolation. By eliminating all the higher controlling 
regions of the brain and brain-stem the spinal cord was left able to carry out particula’ 
limb movements in response to particular sensory stimuli. These simple reflexe: 
were still further simplified by isolating single muscles and nervous pathways and ir 
the end the experimenter was left with a preparation in which the response woulc 
follow the stimulus with mechanical precision Comparison of such a reflex response 
with the twitch of an isolated nerve-muscle preparation showed the differences 
introduced by the more elaborate pathway through the spinal cord. 
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tie found that conduction across the junctional regions was more readily 
dis urbed by adverse conditions, fatigue, oxygen lack, &c., and in reflex pathways 
in zeneral there was a less exact correlation between the time of commencement 
ant ending of the stimulus and of the response. These differences were shown to 
depend on the synaptic junctions in the spinal cord and not on the quality of the 
nerve fibres leading to or from them. In this way the characteristic properties of 
the reflex pathway could be established and it was then possible to build up from 
the simple reflex contraction of the muscle towards the whole pattern of behaviour 
in the intact animal. 


EXCITATION AND INHIBITION 


One of the most important differences which Sherrington found between conduc- 
tion in the reflex arc and in the nerve-muscle preparation was that a volley of 
sensory impulses could arrest activity in some of the motor nerve cells of the cord 
besides arousing it in others. It could inhibit as well as excite and in general the 
reflex contraction of one muscle would always involve the relaxation of those opposing 
the movement. It was this “Principle of Reciprocal Innervation’ which opened 
the way to the further advance from the simple to the complex. It was the clue to 
the whole system of traffic control in the spinal cord and throughout the central 
pathways. 

Sherrington’s attack was bound to leave some strong points still holding out and 
the nature of the inhibitory effect had to be left until more was known about the 
properties of the synapse. There was then no clear evidence about the physical and 
chemical events which take place when the afferent impulses reach the end of their 
own pathway and cause the rise or fall in the activity of the pathways leading from 
it. Sherrington could safely leave these molecular problems to the younger genera- 
tion who could use the latest techniques of biophysics and biochemistry. His 
own interests were more with the problems of integrated activity and he was 
content to leave excitation and inhibition where he found it. 


It is encouraging, however, to know that the attack on the synapse has already 
reached a new position thanks to Sir Henry Dale and his colleagues and recently 
to one who was a pupil of Sherrington at Oxford. By the use of micro-electrodes 
Eccles has recorded the potential changes in the motor nerve cells of the cord. 
He finds that whereas excitation involves the expected decrease in the polarization 
of the cell membrane—the change which leads to activity—inhibition involves an 
increased polarization and so a higher threshold How this change is brought 
about by the afferent neurones is still uncertain, but the chemistry of the junctional 
region may soon provide the answer. 


THE CONTROL OF POSTURE 


When he passed from the simplest responses to the more elaborate, Sherrington 

vas faced with a wide choice and had to select particular examples which would 
» favourable to analysis. Those which proved most illuminating were the scratch 
flex of the spinal animal and the postural reactions of the decerebrate. The 
rmer was an example of a reaction which could be carried out by the spinal cord 
one, but involved widespread excitations and inhibitions at many levels and great 
iriety in the action of the limb muscles. But it was his investigation of decerebrate 
zidity which led him farthest. It revealed the factors operating to give a smooth 
mtrol of the muscular system and we are still finding fresh evidence of its 
iportance. 


His early work on neuro-anatomy had prepared the way and when he was estab- 
shed at Oxford the attack was concentrated on this theme. It was pressed home 
ith improved techniques and enthusiastic pupils and it was a fitting sequel to the 
ider surveys he had made before. It showed that the ideas set out in his book 
etained their value for the details of reflex co-ordination as well as for the general plan. 
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THE STRETCH REFLEX 


This work at Oxford on the stretch reflex is so well known that I need not descri »e 
it at length. The decerebrate animal extends its legs rigidly and they resist effo ts 
to bend them, although the degree of rigidity can be modified by the position of 1 ie 
head and trunk in space. The animal, in fact, maintains the steady contraction of 
the extensor muscles which would keep it standing if the brain-stem had not be-n 
divided. Magnus had shown how the general pattern of rigidity was modified by t ie 
signals reaching the vestibular nucleus from the otolith organs and he had been !-d 
from this to a masterly analysis of the control of posture and locomotion in the 
intact animal. Sherrington turned to the individual muscles and studied the effect 
of varying the pull on the extensors of the thigh. In the decerebrate animal these 
maintain a persistent steady activity which adapts itself to a varying load, so that 
the muscle changes its length much less than it would do if the nervous control had 
been cut off. The control was found to depend on the sense organs in the muscle 
which Sherrington had studied long before, the muscle spindles in particular. 
These signal the tension at each moment and their signals set up the answering 
reflex by which the muscle resists the change in length. 


A remarkable feature of this reflex was its extreme simplicity: it was confined to 
the stretched muscle, the motor response copied the sensory stimulus, with no long 
delay, no after-discharge and no fatigue, almost as though there was no break in the 
pathway from the sense organs recording the tension to the muscle fibres maintaining 
it. The motor neurones must be open to influences from other routes, for the muscle 
must play its part in all the movements and postures of the limb, but it can work 
efficiently because the mechanism of the stretch reflex ensures that its contraction 
will be precisely adjusted to the changing demand. 


The importance of this mechanism for adjusting the flow of impulses sent out to 
each muscle or to each motor unit in it has become even more clearly established 
by recent work. Sherrington emphasized its value in assisting the smooth transition 
from one motor activity to another and he was ready to compare it with the feed- 
back devices used by engineers for controlling the movement of heavy machinery 
The engineer, like the brain and brain-stem, must decide what ought to be done 
but it can be left to the local monitoring instruments and their associated circuits 
to ensure that the movements do not overshoot their mark or overstrain the structure 
of the machine. In the same way the stretch reflex mechanism plays an essential 
part in the execution of each movement, though it has little to do with the decision 
responsible for it. 

When Sherrington was examining the stretch reflex the general theory of feed-back 
circuits had not risen to its present mathematical dignity. His treatment of the 
subject was on a physiological level. But recent work has shown that the physio- 
logical circuits are more highly organized than he supposed. The muscle spindle. 
the main source of information about the forces within the muscle, does not act 
merely as a passive strain gauge. Its sensitivity is under constant adjustment by the 
spinal centres, for there are special motor nerve fibres to the muscular part of the 
organ: these can vary the tension of the sensitive region independently of the 
variations of tension in the whole muscle. The operation of this additional contro! 
has been worked out in the laboratories of Granit and Kuffler and it can be regarded 
as yet another example of a general principle of sensory physiology, the principle 
that the sense organs would be of much less value to us if they were not constantly 
focused and adjusted by the central nervous system. They control its activity but 
they are themselves controlled by it and made more or less sensitive to suit the 
circumstances. The control may involve widespread movement: shading the eyes 
against too strong a light, turning the head to catch a sound, or sniffing to identify 
a smell: it may depend on special accessory muscles attached to the organ, and in 
some cases there is evidence of efferent nerve fibres running directly to the receptor 
apparatus. Even the flexion reflex of the spinal animal might be regarded as an 
example, for its aim is the removal of the pain receptors from the stimulus which 
has set them in action. 
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RESEARCHES ON THE BRAIN 


Sherrington set out to analyse the integrative action of the nervous system. His 
analysis of the spinal reflexes revealed a mechanism of neurones and synapses, 
operating by signals with inhibitory as well as excitatory effects and adjusted by 
information from the muscles to give a smoothly-flowing pattern of movement. 
But his success at this basic level never encouraged him to feel that the same methods 
and ideas would do for every level of nervous activity. The simple reflex had been 
the key to the understanding of co-ordinated movement and posture but some other 
kind of key might well be needed for the understanding of what went on in the brain. 
At Oxford he had no time to look for it, there was still too much to be learnt about 
the reflex mechanism, the experiments which had to be done were always laborious 
and his eminence had given him other responsibilities which could not be set 
aside. 

At an earlier period, however, he had made two excursions into the field of brain 
physiology. One was reported in his Silliman lectures and he referred to it again 
in his final summing up in “Man on his Nature”. It dealt with the highest level of 
all, for it was concerned with the visual sensations aroused by flickering light. By 
arranging the light source so that the bright and dark phases could occur simul- 
taneously or alternately in the two eyes, he hoped to reach decisions about the site 
and the nature of the process which gives binocular fusion. The results were clear 
enough but their interpretation was, and remains, puzzling, for there is too wide 
a gap, too much unexplored territory, between the physical stimulus and the mental 
experience. The other research on the brain was done at Liverpool when he was 
working with Graham Brown and Layton. It was a careful mapping of the motor 
area of the chimpanzee and an analysis of the factors which caused the map to vary 
in detail from one animal to another. It was found that in any one animal it was 
rarely possible to elicit more than a fraction of the whole range of movement 
encountered in a series of experiments. Apart from its anatomical aspect this 
research may be considered the forerunner of many later investigations on the 
response of the cortex to electrical stimuli. It showed the much greater plasticity 
of the cortical than of the spinal neurones, the deviation of the response to a pathway 
opened by previous use, the progressive recruitment, the varied latency, &c., but in 
those days, forty years ago, the present range of electrophysiological technique was 
far below the horizon. Sherrington had to relate stimulus to movement, as in his 
work on flicker he had tried to relate stimulus to sensation. Some of the intervening 
events can now be recorded but then they could only be inferred and there were 
too few data to check the inference. 


Thus at the end of his active work in the laboratory the brain and its control of 
behaviour remained a major field for experiment. Its control of or by the mind 
‘mained what it had always been, a theme for philosophers to debate. Sherrington 
ever reconciled himself to Pavlov’s whole-hearted acceptance of brain physiology 

a sufficient explanation of the mind, though he was ready to await the results of 
w methods of brain research. 
It cannot be said that our new methods have made it much easier to follow the 
erations of the brain in detail. They have added a great many data concerning 
> activities which take place inside it, but we are still waiting for more light on 
2 basic problem of habit formation and the related one of attentior. Yet the general 
heme which was so effective for the spinal reflexes is still our best guide to the 
>tors controlling the direction of behaviour as well as its detailed integration, for 
ere is a gradual increase in complexity as we pass from the spinal to the cerebral 
el and the brain-stem gives us a transitional region where general behaviour begins 
show itself. 


THE BRAIN-STEM LEVEL 


When the cerebrum is destroyed, leaving the brain-stem in control, the animal 
in stand and walk and run and if it is placed on its back it will regain the standing 
)sition. Its behaviour has no survival value. It is that of an automaton which 
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can do little else than stand and walk, but the standing and walking are bo h 
activities demanding a level of integration which involves the whole animal. 


In fact Magnus and Rademaker were able to reduce most of these elabora-e 
reactions to a sequence of simple reflexes. Each one is the immediate response .o 
a particular sensory stimulus, though their combination shows an adaptation .o 
circumstances which links them with cerebral rather than spinal reactions. Thus, 
in regaining the standing posture, if the normal sequence of actions cannot proceed, 
another sequence takes its place. An animal placed on its side will raise itself by 
a chain of reflexes starting by head movement controlled by the vestibular organs, 
but if the initial movement of the head is prevented, the body is righted by a differe:it 
set of reflexes controlled by the receptors in the body wall. 


The behaviour of the brain-stem animal certainly lacks all the variety and 
effectiveness of that of an animal with its central nervous system intact. This has 
survival value, for it is concerned with the activities by which the animal supporis 
itself in its environment, the pursuit of food, the avoidance of danger, the adherence 
to the herd, &c. Sherrington spoke of the cerebrum as head ganglion of the 
distance receptors, signalling events beyond immediate contact with the body. 
and the difference is not merely in the sense organs which inform it. Operations 
carried out at this level differ not only in the kind of information which guides them 
but in the much greater plasticity of the structures which receive it. The cerebrum 
retains the mould of past activities, it can develop habitual patterns of action, so 
that skills can be acquired and the problem once solved can be solved again with less 
effort. Its reactions seem less like those of a machine because the relation between 
stimulus and response depends on the past as much as on the present. 


Yet we can admit this great difference and still see an essettial resemblance between 
the control of postural and of skilled behaviour. The animal without its cerebrum 
can rise to its feet and stand firmly on an unsteady platform. This requires a 
constant adjustment of the pattern of muscular contractions depending on the reflex 
linkage of afferent and efferent pathways with all the feed-back circuits for the 
individual muscles and the general control from the vestibular organs and the pressure 
and tension receptors. It could be imitated by an artificial controlling system 
working on the same principles: an elaborate design would be needed but once set 
up the machinery should work automatically. The setting up of the reflex system 
may well involve some gradual change in the synaptic pathways when the animal 
first acquires the power to stand, but once adjusted the nervous mechanism need 
not differ in essentials from that which gives the spinal animal the power to scratch 
itself. 


THE CEREBRAL LEVEL 


To ride a bicycle or drive a car involves the kind of skilled behaviour only possible 
at the cerebral level. It needs the distance receptors and the habits impressed on the 
cerebrum by previous activity. Some of it depends, like human walking, on acquired 
habits of movement. We have learnt to keep our balance on the bicycle by turning 
the front wheel towards one side or the other. At first we turned it through many 
degrees and pursued a zig-zag course. Our manipulation of the handle-bars was not 
linked closely enough with the signals from the vestibular organs, with a result like 
the shunting of an engine with an insensitive governor. But with practice the linkage 
has been improved and the balancing can be done by movements of the body as 
well as of the arms. It needs no conscious effort and we are seldom aware of what 
we are doing. 


In riding a bicycle or driving a car, or in walking for that matter, we must avoid 
pedestrians and oncoming traffic and, when we have acquired a proper road sense, 
this too can be done almost unconsciously. Yet for these adjustments there is a far 
less immediate connexion between the sensory signals and the end response. Our 
course is guided by the patterns of light and shade on the retina. It would not be 
difficult to design an artificial system to guide a car along a white line in the middle of 
the road, to stop it at the red light and start it again at the green, but with the brain 
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to interpret the optical signals the control goes far beyond this. The car is steered 
to avoid a pedestrian, to give a wider berth to a child than to a grown up, to pass 
another car before the oncoming traffic makes passing unsafe. These operations 
demand the power of recognizing the special features in the pattern of light and 
shade which indicate an adult rather than a child, a fast car rather than a tractor, 
and the recognition must be linked with an immediate estimate of speeds and even 
of the probable intentions of other drivers. 


\lthough our driving would certainly be dangerous if we gave it no thought at all, 
the movements we make to control the steering wheel and the accelerator pedal are 
scldom based on conscious judgments. A small car near at hand will give the same 
sized retinal image as a large car farther off, but we judge its size and assess its distance 
and speed without more than general awareness, certainly without deliberate thinking. 
Once the brain has acquired this skill or indeed any skill, most of thé operations 
required in it seem to be carried out almost as unconsciously as breathing or walking, 
although they demand most of the powers of recognition, generalization and 
judgment that are often considered as properties of the mind. 


To give the cerebrum this great extension of its field of control it has the great 
expansion of the cortical sheet and the great plasticity of the nervous structures 
in it. These at least are important differences between it and the rest of the nervous 
system. No doubt we shall find other less obvious factors and they may compel us 
to adopt some new kind of analysis, but it is important to realize that for a great 
deal of skilled behaviour we have no real need to consider the intervention of con- 
scious processes. Thought is not a necessary accompaniment of intelligent action. 


THE MENTAL LEVEL 


Liddell’s admirable obituary notice of Sherrington quotes him as saying “Some 
people think that thinking is all electric currents. Well!” He thought it some- 
thing so different that it could not be fitted into the scheme of energy and matter 
which we use for the brain. “*Thoughts’’, he said, * lie outside Natural Science”. In his 
Gifford Lectures “‘Man on His Nature” he is at pains to make it clear that this is 
a territory which neurophysiology cannot be supposed to reach. 


The burden of these lectures, the final reflections of a scientist on what he had 
learnt, is that the reflex with all its elaborations is a conception to be used only for 
the material events which take place in the nervous system and that the neurologist 
has more than the material events to puzzle him. Yet the chapters in which he 
delivers this judgment are as inspiring as any in “The Integrative Action of the 
Nervous System”. They bring no sense of failure before a goal which can never be 
reached. He gives full weight to our mental experiences but his discussion is con- 
tantly reminding us of how little we know yet about the material activity of the 
brain, of how much nearer we might come to the mental level if we knew more of 
he physical events linking our sense organs and our behaviour. 


Some of these events are already clearer. He deals with the changes in the 
lectrical activity of the “roof-brain” in sleeping and waking, attention and inatten- 
ion. Since his book was written these have become one of the major fields of 
esearch in neurophysiology. There are new techniques which make it possible to 
tudy the activity of individual neurones in the brain during its normal working; 
heir response to electrical stimulation has been followed with a new precision and 
here is a fair prospect of analysing the massive potential oscillations of the cortex 
n terms of dendrite and nerve cell activity. Some of this may turn out to be 
rrelevant, for we are still in the exploratory stage: there are a great many events 
n the brain which can now be recorded, beautiful instruments for doing it and a 
vealth of literature for reference. The difficulty is still that the conception of the 
eflex pathway loses its clarity when it has to be widened to include conditioned 
ynathways; for one brain may look like another, but what it does in response to 
1 given stimulus may be quite different because it depends on all the brain has done 
since it was first in action. Though we may be able to record them it will not be 
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easy to disentangle the physical events in the brain, so that we can tell how tie 
analysis should proceed. 


Yet there should be no insuperable difficulty, no need to go outside the framewo k 
of natural science, in analysing the cerebral activity which accompanies skill d 
behaviour. It is worth insisting again that actions which would certainly pass s 
intelligent and purposive are often done without the intervention of conscio.\s 
processes. We can try therefore to reduce them to the Sherringtonian schenie 
without feeling that the most important link has been left out: when this has been 
done we shall at least be able to consider how we think with a knowledge of how tie 
brain achieves so much when our thoughts are elsewhere. The final puzzle will 
still be there, but without Sherrington’s insistence on it we might deny its importance 
and get no farther. 


It is time to recall the man who faced the final puzzle so squarely. All his life he 
had faced problems honestly without letting his wishes dictate the answer. His 
honesty was for himself, it was not the kind that is used to assert superiority and justify 
bad manners; it gave him no pleasure to be discourteous. But more than anything 
else it was his honest acceptance of what he found in the world and in himself that 
made us look up to him. 


In his old age he had many visitors at Eastbourne and it was a delight to see him 
and to feel that he was glad to be seen. He would talk of friends, of the books he 
was reading, of physiologists of the past that he had known and of his admiration for 
what the younger generation were doing. No one who visited him then can have 
left Eastbourne without renewed strength and peace of mind. Sherrington found 
Nature often cruel and senseless and Man no better, but he was content to face his 
destiny in the universal plan. He helped us by his fortitude as well as by his science 
For he was a great scientist but we who knew him are fortunate in having more than 
his science to recall this evening. 











how tie 


amewo k 
S skilled 
/ pass is 
-ONSCIO :!s 
| schenie 
has becn 
how tie 
zzle will 
portance 


is life he 
r. His 
d justify 
inything 
self that 


see him 
00ks he 
tion for 
in have 
| found 
‘ace his 
science 
re than 











- “ty Proceedings of the Royal Society of Medicine “> 


Section of Urology 


President—CUTHBERT E. Dukes, O.B.E., M.D., M.Sc., F.R.C.S. 


[June 27, 1957] 


Disturbances of Renal Physiology 
By A. A. G. Lewis, M.D. 


[HE kidneys are partly responsible for maintaining the volume and composition of the 
body fluids within narrow limits. They may fail in this task, even when perfectly healthy, 
when disturbances elsewhere in the body bring about changes in their function, and it is these 
changes that I propose to review for they properly constitute “Disturbances of Renal 
Physiology”. 

Some of the present views of the way in which the kidney elaborates urine are summarized 
in Fig. 1. Approximately one-fifth of the cardiac output flows through the glomeruli, where 
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Fic. 1.—Schematic representation of filtration and reabsorption. 


(From Lewis, 1953, by kind permission.) 


yughly one-fifth of the plasma water is filtered off, with its dissolved solids. The approxi- 
ate quantities of water, sodium, urea and glucose filtered per minute and ultimately excreted 
reshown. In the proximal tubule, seven-eighths of the filtered sodium is reabsorbed and all 
ie glucose: as a consequence of this, it is thought, a corresponding volume of water is re- 
»sorbed. The remarkable property of renal tubular cells of being impermeable to creatin- 
e and almost so to urea should be noted. In the thin limb, final osmotic equilibration is 
\ought to occur, so that the function of the glomerulus and the tubule down as far as the 
stal limb appears to be to supply the latter with a steady flow of some 20 ml./minute of 
»tonic, glucose-free, plasma filtrate. It is here that the final elaboration of the urine occurs, 
y a series of selective and almost independent processes of reabsorption. Sodium ions 
re reabsorbed and in the process partly exchanged for hydrogen or potassium ions. Sodium 
sabsorption can be greatly increased by the influence of aldosterone. In this part of the 
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tubule, water reabsorption occurs separately from that of sodium and can be varied indepe: d- 
ently of it by the activity of the antidiuretic hormone of the neurohypophysis. Two proces es 
which, in the proximal tubule, occur together at a fixed rate, have become, in the dis-al 
tubule, independent and variable. The distal tubule also forms ammonia when extra bi se 
is needed for acid excretion. 

These remarkably selective processes of reabsorption by the distal tubule may establ:sh 
and maintain large gradients for the urinary constituents between urine and plasma. Urine 
osmolarity, for example, can be varied from less than a fourth to more than four times that 
of plasma; urinary sodium concentration can be reduced almost to zero, while a gradient {or 
hydrogen ions of 800/1 can be established. 

The two hormones that regulate the reabsorption of sodium and water independently »y 
the distal tubule are aldosterone and anti-diuretic hormone (A.D.H.). Both are secreted in 
increased amounts in response to a fall in E.C.F. volume, and in the case of A.D.H. this 
has been shown to be mediated by stretch receptors in the wall of the left auricle responsive 
to the degree of its filling (Henry and Pearce, 1956). Both hormones, therefore, act so as io 
defend extra-cellular fluid (E.C.F.) volume, and, in addition, A.D.H. is secreted by tlic 
neuro-hypophysis in response to a rise of E.C.F. tonicity. An increase in the latter increases 
A.D.H. secretion so that distal tubular water reabsorption is increased. 

Renal function may be disturbed by extra-renal influences in four ways: 

(1) When renal blood flow is reduced; (2) when abnormal humoral or nervous influences 
modify renal function; (3) when the kidney, in carrying out one task, is prevented from 
performing another; (4) when there is urinary obstruction. 

The renal blood flow and glomerular filtration rate are reduced when the cardiac output 
falls after hemorrhage. They are reduced by pre-operative medication with morphine or 
pethidine and by anesthesia, when fairly severe hemorrhage, operative procedures or the 
reduction of blood pressure by ganglion blocking agents produce little further fall (Miles es 
al., 1952; de Wardener er al., 1953). Moderate falls of glomerular filtration do not have 
much effect on the composition of the urine. In Fig. 2, a reduction of venous return was 
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FiG. 2.—The effect of a moderate reduction of renal blood flow and glomerular filtration rate on urine 
volume and sodium excretion in man. (From Chalmers et al., 1952, by kind permission.) 
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produced by the application of venous tourniquets to the thighs of normal subjects during 
sustained water diuresis. Some change in water and sodium output occurs, but this is in 
ma:ked contrast to the dog, in which sodium output appears to be much more readily 
altcred by changes in glomerular filtration rate. 

imilar falls in glomerular filtration rate are produced by hypothermia, and it is significant 
that these are unaffected by high spinal anesthesia. Tubular function and reabsorption may 
also be modified by hypothermia (Morales et al., 1957). 

Very severe hemorrhage and shock produce intense renal vasoconstriction, the fraction 
of the cardiac output passing through the kidneys being greatly reduced (Lauson et al., 1944). 
Though the capacity of the tubules to excrete substances such as para-amino-hippuric acid 
(P.A.H.) remains unaffected until the blood flow has fallen to about one-tenth of normal, 
distal tubular processes are suppressed and eventually no urine is formed. If intense renal 
ischaemia is prolonged, there is a delay in the recovery process, and if it lasts more than a few 
hours, tubular necrosis occurs. If this is to be prevented under these conditions, early and 
adequate transfusion is necessary. Where this has failed for any reason to restore the 
systolic blood pressure, the infusion of noradrenaline may restore renal function (Mattingly, 
1957), provided that no tubular damage has occurred. 

lhe importance of humoral and endocrine influences on renal function may be appreciated 
by a consideration of adrenal deficiency. Here, both glomerular filtration rate and selective 
distal tubular function are depressed, and can be restored by cortisone. Not only is sodium 
reabsorption reduced in the absence of aldosterone, but the ability of the tubule to handle 
sodium and water reabsorption separately is lost. Fig. 3 shows the effect of stimulating the 
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\G. 3.—The diuretic response to a water load in panhypopituitarism before and after the administra- 
tion of a course of ACTH. 


irenals with ACTH in panhypopituitarism: the ability of the kidney to produce a normal 
iter diuresis, with dilution of the urinary solutes, in response to a water load is restored. 
1 other words, distal tubular function has again become selective. A similar result is 
roduced in adrenal deficiency by cortisone, but not by mineralocorticoids, which regulate 
\dium and potassium reabsorption only. 

One interesting property of the distal tubule is its power of adaptation. On the whole, 
nal function in man is not greatly influenced by diet, again in contrast to the dog in which 
‘ea clearance can be greatly increased by high protein feeding. But it has recently been 
own that the concentrating power of the kidney and the response of the distal tubule to 
tressin can be increased by a period of water deprivation or by a high protein or urea 
take, while a period of high fluid intake reduces these responses (Epstein et al., 1957). 
Tubular reabsorption of sodium and water are normally related to body requirements by 
e varying rates of secretion of aldosterone and A.D.H. If anomalies in the production of 
ese hormones occur, the kidney cannot make its normal contribution to homeostasis. 
.D.H. will not be secreted if the posterior pituitary has been destroyed by secondary deposits, 
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by inflammatory changes or xanthomatosis. Distal tubular water reabsorption ceases nd 
the patient experiences the constant water diuresis of diabetes insipidus. Occasion: 'ly, 
emotional disturbances lead to a suppression of A.D.H. secretion so that an emotic nal 
polyuria occurs: on the other hand, emotion, particularly that associated with fear .nd 
pain, often provokes A.D.H. secretion and emotional antidiuresis. 

Both hypokalemia and hypercalcemia impair renal function, particularly, in the e: rly 
stages, tubular function. Polyuria is a frequent early symptom of hypercalcemia and ray 
persist for long periods before other signs of renal failure occur. Actual deposition of 
calcium in the tubules and nephrocalcinosis appear to develop at a later stage, so that ‘he 
condition is reversible at first. The polyuria and rising blood urea caused by hypercalcei nia 
may be the first signs of hyperparathyroidism, sarcoidosis, myelomatosis or of widesprcad 
secondary malignant deposits in bone. 

A prolonged release of A.D.H. occurs after surgical procedures. The urine is con- 
centrated and of low volume for many hours after operations (Fig. 4). Occasionally this 
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FiG. 4.—The lower graph illustrates the effect of operation (sigmoid colectomy) on the urin: 


volume and chloride concentration, as shown by observations on four-hourly urine specimen: 
obtained from an indwelling urethral catheter. For comparison, the upper graph shows the effec 
on urine volume and chloride concentration of an injection of pitressin (slightly modified fron 
Lewis, 1953). Note that both graphs show similar changes, save that after operation these arc 
much more prolonged. 


Reproduced from Le Quesne, L. P. (1957). ‘‘Fluid Balance in Surgical Practice’ (2nd edition) 
London: Lloyd-Luke (Medical Books) Ltd. By kind permission. 
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effet lasts for two or three days, when there is a risk of water intoxication if too much water 
is g ven (Fig. 5). This post-operative release of A.D.H. does not occur in response to the 
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Fic. 5.—An example of prolonged post-operative antidiuresis. lasting seventy-two hours. Mild 
water intoxication occurred. (From Le Quesne, 1954, by kind permission.) 


normal stimuli of changes in E.C.F. volume and tonicity. This is perhaps the outstanding 
example of a condition where the normal kidney is not a free agent: it is responding to an 
influence which is not under normal control. It follows that fluids should not be forced 
in the post-operative period: water should be given to replace losses occurring by the kidney, 
through the skin and into the gut until the abnormal secretion of A.D.H. ceases and the 
kidney can again excrete excess water. 


Increased secretion of adrenocortical hormones also occurs after surgery. It has been 
reported that the urine contains increased amounts of aldosterone (Llaurado, 1955), but 
a recent study indicates that this only occurs when sodium intake is restricted (Hayes et al., 
1957). The sodium retention and potassium excretion that follow operations are usually 
the result of the secretion of compound F and of delay in its destruction by the liver, as 
well as of changes in the rate of the peripheral utilization of this hormone by the tissues. 


Increased secretion of aldosterone is probably partly responsible for the renal sodium 
retention that causes the cedema of cardiac and hepatic failure. The production of this 
hormone may be increased when there is an adrenal cortical tumour, when the most striking 
e!cctrolyte abnormality is the hypokalemia produced by renal potassium loss. Hypokalemia 
fiom any cause may produce disturbances in renal function, with low filtration rate and renal 
b ood flow and loss of response to A.D.H. Histologically, vacuolation of tubular cells may 
b= seen—the so-called hypokalemic nephropathy. When the hypokalemia is due to 
i creased urinary loss of potassium brought about by aldosterone, the urine may be neutral 
s nce potassium and not hydrogen ions are replacing sodium ions in tubular reabsorption. 
it when extrarenal losses cause potassium deficiency, renal conservation of the ion occurs 
d hydrogen is exchanged for sodium, so that the urine is acid in spite of the systemic 
calosis of potassium deficiency. 

This paradox is an example of what may occur if the kidney, having to perform one task, 
thereby prevented from carrying out another. A more striking disturbance of this type 
furnished by osmotic diuresis, when the kidney, called upon to excrete large quantities of 
notically active solute, fails to reabsorb sodium and water, so that dehydration 
sults. 

This is seen when the solute is glucose in diabetes mellitus, and when large quantities of 
\ ea are being excreted during high protein feeding or in the recovery stage of acute tubular 
' crosis. The characteristic of osmotic diuresis is the loss of the distinctive contribution 
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of the distal tubule, which is overwhelmed by the flood of filtrate unreabsorbed proxima ly: 
as the urine flow rises the specific gravity tends to approach that of plasma, 1010, and rot, 
as in water diuresis, that of water. 


Obstruction to the urinary outflow will obviously impose limitations upon renal functi )n. 
One particular consequence, however, is worth special notice, and that is the tendency for he 
distal tubular response to A.D.H. to be reduced in some cases. Prostatic obstruction ‘ias 
been shown to be a possible cause of water-losing nephritis, the blood urea rising later, he 
loss of concentrating power and polyuria being corrected by removal of the obstruct on 
(Roussak and Oleesky, 1954). 


It is not easy to summarize the various instances of disturbed renal function that have been 
mentioned. One situation is particularly important—after a major operation the ur:ne 
volume is found to be greatly reduced. Four main causes have to be considered. Pre- 
existing dehydration or blood loss may have been severe and not fully corrected, so that the 
urine is highly concentrated with high specific gravity and urea and low sodium, indicating 
good glomerular and tubular function. A very similar urine may be passed as a result of 
the usual endocrine response to surgery, and only clinical examination may differentiate this 
from the first situation; or severe blood loss and shock at the operation, perhaps temporar'ly 
masked by anesthesia but becoming apparent later, may have led to urinary suppression 
from failure of renal blood flow and glomerular filtration rate. If this has been allowed to 
persist for long, acute tubular necrosis may have occurred, when the urine volume is very 
low—less than the minimum necessary for excretion of solutes—and, more important, the 
specific gravity is little raised and little modification of plasma concentration of solutes has 
occurred. The blood urea therefore rises rapidly. For practical purposes the kidney has 
now no excretory or regulatory function. I do not think that Strauss’s (1948) analysis of the 
course of events in a 70 kg. man can be bettered. 70 grams of protein will be broken down 
daily as soon as carbohydrate stores are exhausted, when the combustion of 200 grams of 
fat will lead to the production of 470 ml. of water. Plasma potassium may rise at about 
0-3 mEq./I./day if protein metabolism is halved by giving glucose, when 6 grams of N.P.N. 
will be formed per day, causing a rise of blood N.P.N. of 12 mg. % daily. In practice, protein 
destruction may be more rapid than this and is little affected by supplying further calorics 
with exogenous fat—since this causes gastric disturbances it is better omitted. But recent 
work has shown that more water may be produced by metabolism than was at first realized, 
so that a considerable part of the daily insensible loss of 1 litre may be produced from this 
source. In conservative therapy, water intake should be so adjusted that a slight weight 
loss occurs daily. 
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Introduction to Western Influences in Pre-Meiji Japanese 
Medicine 
By GorDON E. MESTLER 


Department of Anatomy, State University of New York, Downstate Medical Center, 
Brooklyn, New York 


ir is axiomatic that the early medical practice of old Japan was a traditional inheritance of 
classical Chinese medicine, brought back to Japan as a consequence of Japanese military 
invasions of Korea. But it is believed—erroneously—by many that Japan was “closed to 
foreigners” until the time of Commodore Matthew C. Perry, U.S. naval officer, whose fleet 
steamed into T6ky6 Bay in 1853 on the peaceful mission of establishing trade relations with 
the Mikado’s empire. Before that time there had been, in fact, communication between 
Japan and the Western world for nearly 300 years, with occasional interruptions. Much 
of the intellectual and cultural exchange during that period was of a lasting quality. Indeed, 
the characteristic proclivity of the Japanese for the imitation of all that is good (and some 
that is bad) was to lead, ultimately, to the overthrow of the feudal system which had domin- 
ated Japan through a long succession of ShGgunate governments during the Edo period from 
1615 to 1867. 

The present paper will attempt to give a brief sketch of Western influences in pre-Meiji 
Japanese medicine. The emphasis will be on the major bibliographic aspects. 

News of the “discovery” of Japan in 1543 spread rapidly to Europe, and in 1549 the first 
Christian missionary, St. Francis Xavier, landed at Kagoshima and for the next two years 
travelled in various parts of Japan, particularly to the capital at Ky6to. Following this, a 
steady stream of missionaries from Portugal, Spain and Italy came to Japan. For our 
purpose here, the important fact is that these religious men were accompanied by physicians 
and scientists, principally naturalists. Luis de Almeida, a Portuguese “brother-doctor”’, is 
described by Asobu or YG FUJIKAWA (1865-1940) as the first European to practise 
medicine in Japan. Almeida came to Japan in 1555 or 1556, and at Oita he founded a school 
of surgery, annexed to which was a hospital especially for sick children. Beyond this fact, 
the nature of his influence and its spread among those who came into contact with him is not 
well known. 

Probably the first Western physician to make a lasting literary impression on the medicine 
of Japan at that early time was one Christovao Ferreira, a Portuguese, who was associated 
with the Nambanji or “School of the Southern Barbarians” which had been established in 
the Province of Omi in southern Japan, where he taught surgery to the Japanese. Ferreira 
is not known to have been the author of any medical or surgical books prior to his coming 
t- Japan, but about 1600, under the assumed name of Chian SAWANO, he wrote directly 
i: the Japanese language a surgical work entitled Nambanryii geka-sho, on the teachings of 
the Portuguese school of surgery. 

Western medicine and surgery first affected the thought and practice of Japanese physicians 

i surgeons by means of oral teachings, instructions and demonstrations provided by 

»stern practitioners attached to various foreign missions to Japan or to foreign settlements 

iblished by permission of the Shégunate. Such Western teachings were soon reflected in 

dical and surgical works composed by their Japanese pupils. Pre-eminent among these 
ly Western physicians in Japan was Caspar Schambergen, who came to Japan in 1649 as 
urgeon of the Dutch East India Company. His name identified what was perhaps the 
st influential Dutch school of surgery in Japan, known as “‘Caspar-ryi-Geka”. Typical 
the Japanese-written surgical works of that period was the Geka rydji-shu, composed by 

6 NAKAMU, who had studied under Schambergen, a work published at Kydto in the 

| year of Joyk6 (=1685). 

‘ontemporary with Caspar Schambergen or immediately following his time were Willem 

ffmann, Hermanns Katz, “Danner”, ‘“‘Palm’’, “Stieven”, Willem ten Rhyne, Andreas 

"yer and Engelbert Kaempfer. The clinical lectures of “Danner” and “‘Palm” were 
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preserved by one of their pupils; HGan ARASHIYAMA (1633-1693), who wrote them o t 
in his work entitled Bankoku chihé tekiden which appeared about 1675. The teachings f 
Schambergen were also incorporated in the Caspar dempd, composed by Ryd: i 
KAWAGUCHI. In the Almans hé-sho, KAWAGUCHI gave an account also of tie 
teachings of Hermanns Katz. Both of these Japanese-written surgical works appeared ‘1 
1661. 

The most famous pupil of Willem Hoffmann was Chinzan or Eikya or Shingohei «r 
Tokitoshi NARABAYASHI (1648-1711), whose fame rests upon his translation of parts «f 
Ambroise Paré’s De chirurgie ..., from a Dutch translation by D. Carolum Battura 
(probably the Amsterdam edition of 1649 by I. I. Schipper). NARABAYASHI’s class:c 
work appeared in 1706 with several illustrations copied from Paré. It existed only in a 
manuscript (none of which is known to be extant at the present time). Fortunately, howeve:, 
NARABAYASHI’s manuscript, known as the Geka sodden, was copied by other Japanese. 
some parts even being stolen for that purpose. An independent semi-translation of Pare 
was also made by Gentetsu NISHI (1680-1760), in a manuscript work entitled Kins0 
tetsuboku rydji which appeared in the 20th year of KyGh6 (= 1735). 

Hoan ARASHIYAMA also made a copy of parts of Paré in a manuscript work known as 
the “Arashiyama text of Paré’’, probably equivalent to the Koi-geka sdéden. Although 
undated, that manuscript would predate the better known work of Chinzan NARABAYASH! 
in 1706, and the writer believes the ARASHIYAMA manuscript to be the earliest Japanese 
surgical writing which was based directly on an identifiable Western book on surgery . . 
ARASHIYAMA’s manuscript is still preserved in the TOky6 University Library. Fig. |! 
is a reproduction of one of the illustrations, with explanatory text, in the Kdi-geka sdden. 








Fic. i.—Illustration from the Koi-geka sdden (n.d.), probably equivalent to the “‘Arashiyama 
text of Paré”’, manuscript by Han ARASHIYAMA (1633-1693). After NAGAYAMA. 


The first printed version of the “Japanese Paré’’ copies was either the work known as 
Geka kummo zu-i mokuroku, by an obscure and unidentified writer, which appeared in 
1764(?); or the work known as Geka kummo zui, by KOhaku or Mitsuaki IRAKO (1737- 
1798), which was published at Ky6to in 1769... 

Since the dates of composition and/or publication are vague and uncertain, the distinction 
of being the very first Japanese medical writing to have been directly influenced by pre- 
existing Western medical books (as distinct from oral teachings) must be shared with the 
Shokai naikei-shé, which was a work on the nomenclature of the regions and organs of the 
human body that appeared in 1682, having been composed by Ry6di or Sho6dau MOTOK! 
(1628-1697) from an unidentified Western book on anatomy. Or shared also with an 
anatomical atlas unique in the annals of Japanese medical works, a manuscript copy by 
MOTOKI based on Johann Remmelin’s Pinax microcosmographicus . . . Ontleding des 
menschelyke lichaems . . . (Amsterdam, 1667), in which some of the wood-block illustrations 
were—like the original Western work—superimposed so that they could be folded back to 
reveal underlying structures. This work of MOTOKI unfortunately remained obscure 
following his death, until it was “rediscovered”’ by one Soun SUZUKI who had it published 
in 1772 with the title Oranda (or Waran) zenku naigai bungé-zu. Fig. 2 shows a pair of the 
plates from this work, with the flaps in place (A) and folded back (B). MOTOKI chose to 
depict his figures with characteristic Oriental head and facial features. 
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Fic. 2.—Figures in the untitled manuscript (n.d.) of RyGi MOTOKI (1628-1697), later published 
as the Oranda zenku naigai bungd-zu (1772). A. With flaps closed. B. With flaps open. 


The next important Japanese medical writing to reflect the influence of Western teaching 
appeared between 1742 and 1748 as the Oranda honz6é wakai, a work on pharmacology 
composed by GenjO NORO (1693-1760) who had studied under an unnamed Dutch physician 
at Toky6. The Oranda honz6é wakai was probably the first of a series of Japanese pharmaco- 
logical writings to bear the imprint of Western learning. The Medicinae compendium .. . 
(Lugd. Bat., 1731) of Johannes de Gorter is generally regarded as the first Western book on 
clinical medicine to be translated into Japanese. That work was accomplished by Genzui 
'J)JDAGAWA (1755-1797) in his Naika senyd, which was published in 1793. 

The first Japanese translation of European materia medica was made in 1828 by Genshin 
rr Shinsai UDAGAWA (1769-1834) in his Oranda (or Waran) yaku-kyé, which was based 
ipon the pharmacological writings of Adolphus Ypey, H. J. van Houte, J. Arnemann, and 

‘hristianus Ignatius Niewenhuis. Later on, the works of Karl Peter Thunberg, apparently 

little-known Dutch edition entitled Naamlyst van gewassen door den beroemden natuur- 
nder zoeker (n.p., n.d.); the work of Joannes Adrianus van de Water; and certain parts of 

n encyclopedia of medicine by Georg Friedrich Most were translated into Japanese. Also 
he pharmacopeeias of Amsterdam, of Leyden, and of Batavia were abstracted into the 
apanese language. 

The anatomical atlas of MOTOKI, referred to above, was not considered important by 
1e Japanese of that time . . . perhaps because it was overshadowed by the famous Kaitai 
hinsho in 1774, with its immediate precursor—a series of five sheets of anatomical drawings 
nown as the Kaitai yaku-zu which appeared in 1773. The Kaitai shinsho was based princi- 
ally upon Johan Adam Kulm’s Tabule anatomice . . ., from the Dutch translation by 
ierardus Dicten, Ontleedkundige tafelen . . . (Amsterdam, 1734). But Kulm is known to 
ave copied the work of Philipp Verheyen, who, in turn, had imitated the plates of Andreas 
esalius’ De humani corporis fabrica. Fig. 3 is a reproduction of the title-leaf of the atlas 
f the Kaitai shinsho: a redrawing, with alterations, of the title page of Christopher Plantin’s 
onical plagiarization of Juan Valverde’s imitation of Vesalius, most probably the Dutch 
dition Anatomie, oft levende beelden vande deelen des menschelicken lichaems . . . (Antwerp, 
568). A set of wood-block illustrations in the Kaitai shinsho atlas is believed to have been 
opied from the Dutch edition, Ontleding des menschelyken lichaems (Amsterdam, 1690), of 
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Godfried Bidloo’s Anatomia humani corporis . . . Certain of the works of Caspar Bauhi :s, 
of Jan or Jean Palfyn, of Stephen Blancard, of Volcher Coiter, of Johann Vesling, < id 
possibly of Albrecht von Haller were known to the Japanese, and each is supposed to h: ve 
contributed in some way to their understanding of Western anatomical knowledge and ‘o 
have been “‘read” in connexion with the composing of the Kaitai shinsho. Perhaps it is : ot 
without some truth that the Kaitai shinsho has been referred to as the “Japanese Vesaliu. ° 

The men responsible for the composing of the Kaitai shinsho were the core of a group w io 
believed in and fostered the learning in Japan of Dutch medicine and science. This sm ‘|I 
group was headed by Ranka or Rydtaku MAENO (1723-1803) and Gempaku SUGI1 A 
(1732-1817), and upon the latter ultimately devolved the credit for the publication of tie 
Kaitai shinsho in its final form. The unique importance of the Kaitai shinsho was, first, t! it 
it immediately overthrew and made obsolete the Chinese conceptions of human anatomy 
which had dominated the medicine of Japan for many centuries; second, that it caused a 
renaissance in ail fields of Japanese learning and culture; and, third, that it directed attenticn 
to the accuracy and superiority of Western knowledge as exemplified by Dutch books. 

Within a few years the Kaitai shinsho was revised by Bansui or Gentaku OTSUKI (1757 
1827) in a manuscript composed in 1798 and published in 1812 with the title Jatei kaitai 
shinsho. An accompanying atlas followed in 1826(?) and shows the influence of still another 
Western anatomy, Bartholomaeus Eustachius’ Tabule anatomice . . ., probably from the 
Dutch text by Andr. Bonn (Amsterdam, 1798) or as revised by J. C. Krauss (Amsterdam, 
1800), with the plates of Eustachius re-engraved by Bernard Siegfried Albinus and copied by 
another hand for these Dutch editions. 

Western obstetrics seems to have first made its appearance in Japan by means of Hendrik 
van Deventer’s Dageraat der Vroededvrouvven (Leyden, 1696) and/or his Manuale Operation 
Zijnde een Nieuw Light . . . (Leyden, 1734 or 1746), influencing the work of Genshu or 
Kakury6 or Motochika or ShinhG KATAK URA (1750-1822) who copied many of Deventer’s 
plates in the Sanka hatsumé which was published in 1799. KATAKURA also copied 
William Smellie’s obstetrical forceps, which had been figured in the Dutch translation by 
Matthys van der Haage, Verzameling van Ontleedkundige Afbeeldingen . . . (Amsterdam, 
1765). Earlier, in 1773, some influence of Western obstetrics had been felt in Japan, since 
certain extracts from unspecified Dutch and English books were incorporated in the Saniku- 
hen by Bumpaku YAMANOBE. This work, however, appears not to have had as much 
influence among the Japanese as did the later writing of KATAKURA... Later on, the 
obstetrical books of Gottlieb Salomon, of Alfred Meadows, and of Karl Ludwig Ernst 
Schroeder were translated, in whole or in part, into Japanese. 

Boku or KOki or Sh6shi MITANI (1774-1823) composed in 1802, and first published in 
1813, a description of the whole system of human anatomy in a work entitled Kaitai hatsui:0. 
That work was distinctive as the first printed Japanese anatomy to use colour wood-bleck 
illustrations; it was based partly on original Japanese dissections and partly on an expositicn 
of “‘new Dutch theories’ (of human anatomy), the Western sources not specified lt; 
MITANI. 

The Western sources used by Genshin or Shinsai UDAGAWA in his work, the /han teike 
(1805), with its magnificent copper-plate atlas separately titled Ihan teiké-zu or Nais/ 
dohan-zu (1808), are more certain. Dutch editions of the works of Stephen Blancard, his 
De nieuw hervormde anatomie . . . (Amsterdam, 1686) and/or his Anatomia reformata . . 
(Lugd. Bat., 1687); of Jan or Jean Palfyn, his Heelkonstige ontleeding van’s menschen lighaan 
. .. (Leyden, 1718 or 1733) and/or his Waare en zeer naauwkeurige beschrijving der heendere: 
van’s menschen ligchaam . . . (Amsterdam, 1758); and an unidentified work of Jakob Benignu: 
Winslow are known to have been used by UDAGAWA. The title-leaf of the Naishd dohan 
zu, shown in Fig. 4, is a re-engraving of Blancard’s title page with a medallion portrait o 
Blancard supra. This anatomical atlas is distinctive as representing the first copper-plat 
engravings to be used in Japan to illustrate a medical work. 

One or both of the Dutch editions of Palfyn’s books on anatomy was the basis for a late! 
translation into Japanese, by IsaburG NAKAYA in his work known as Kaibd-zu which wa 
published in the fifth year of the Bunsei period (=1822). The title-leaf of the Kaibd-zu 
and an illustration from it, appear here as Fig. 5. It is interesting to note that the Japanes: 
text describes Jan or Jean Palfyn as a Belgian specialist in cancer who himself died fron 
that disease. 

It was Genshin or Shinsai UDAGAWA who began the first Japanese translation of « 
Western work on ophthalmology, from an unidentified Dutch edition (1787) of Joseph Jako! 
von Plenck’s Doctrina de morbis oculorum. UDAGAWA’s abridged translation wa 
expanded by Kinch6o or RikkyG SUGITA (1786-1846), who published it in 1815 as the Gank: 
shinsho. Dutch ophthalmology was compared with the classical Chinese ophthalmolog: 
then still used in Japan, by Fuichi or Shinichi or Toshiatsu HONJO (died 1846) in his Gand 
kinno (1831) and in his Zoku ganka kinné (1837). 
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Fic. 3.—Title-leaf of the atlas of the Fic. 4.—Title-leaf of the Than teiké-zu or 
Kaitai shinsho (1774). Naishé déhan-zu (1808). 





Fic. 5.—Title-leaf, and one of the anatomical plates of the Kaibd-zu 
(Bunsei period, 1818-1829). From Meijizen Nippon igaku-shi. 


Most of the books by Joseph Jakob von Plenck appear to have been known in Japan, and 

influence of his writings on Japanese medicine during the first third of the nineteenth 
\tury was great. The second edition in 1787 of Plenck’s Doctrina de morbis venereis was, 
ough the intermediary of a German translation by Franz Xaver August von Wasserburg 
i of the Dutch translation by Lambertus Nolst, Verhandeling over de venusziekten 
ordrecht, 1792), used by K6gya YOSHIO (1724-1800) to compose his work on syphilis, 
renki baisé-ron (n.d.). The Dutch translation was also used by Kinch6 SUGITA in his 
iso shinsho (1820). Kinché6 SUGITA wrote the first complete Japanese translation of a 
1k on Western surgery in his Ydka shinsen (1830), which was based on Plenck’s Compendium 
titutionem chirurgicarum pro tironibus chirurgicae. That same Western work was also 
:d by Eih6 YOSHIO (1785-1831) in his Plenck geka-sho (n.d.). The Fujin bydron (1850), 
vork on gynecology by Takedd FUNABIKI or FUNANARI, was based on Plenck’s 


/ octrina de morbis sexus feminei. 


After the famous Japanese manuscripts and printed translations of parts of Paré, Western 
gery made its greatest impact in Japan by means of a Dutch edition of Lorenz Heister’s 
irurgie, identified as Heelkundige onderwzingen . . ., the second Dutch edition (Amsterdam, 
55). According to the account of this book as given in the Rangaku kotohajime, Gempaku 
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Fic. 6.—Illustration from the Yéka Fic. 7.—The first Japanese stethoscope (1848) 
seisen zukai (1820). After NAGAYAMA. 
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Fic. 8. -iebibiee, the Dutch sm at Shedd. After NAGAYAMA. 


SUGITA borrowed it from Eish6 or K6gyi YOSHIO, who had traded 20 barrels of sah 
(rice wine) for the book which had been brought into Japan about the year 1767. SUGIT/ 
copied the illustrations, finished a translation of those parts of Heister concerned wit! 
bandaging, and started a translation apparently of the entire Dutch work. Bansui o 
Gentaku OTSUKI completed that translation in a manuscript dated 1792 known as th 
Yoi shinsho, some parts of which were later published. For example, Genkan OTSUK! 
the son of Gentaku, revised that part of his father’s work concerned with bandaging and ir 
1814 published the Geka shiko (sometimes referred to as Taisei geka shiiko). Kogyi 
YOSHIO also based at least his work on the treatment of wounds and bandaging, the Kinso 
ron, on Heister’s book. 

An independent translation of Lorenz Heister’s Heelkundige onderwzingen . . . was made 
by Shinz6 or Tokumoto KOSHIMURA in 1819 in an unpublished manuscript of 100 hen 
(=parts or volumes or books or sections or chapters). However, in 1820, KOSHIMURA 














> (1848). 
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did publish a two-volume work entitled Yodka seisen zukai, illustrating various surgical 
op..ations and instruments—copied from Heister—with explanations and instructions. 
Fiy 6 is taken from a leaf of KOSHIMURA’s atlas, showing an ophthalmic procedure with 
det .il of the eye and some of the instruments used. The works of Tommaso Alghisi and of 
An broise Paré, and perhaps also of Francois Tolet, are supposed to have contributed to 
KOSHIMURA’s Yoka seisen zukai. It is not known, however, if that influence was directly 
from Dutch editions of their works (except for Alghisi, whose Litotomia ovvero del cavar la 
picira appeared only in Italian editions) or indirectly through the intermediary of Heister 
who is known to have imitated the plates of those earlier writers. . . . 

In the year 1818 an English book on Jennerian vaccination (possibly a copy of Jenner’s 
Inquiry . . .) almost got into Japan, by being offered as a gift from a British sea captain to 
a Japanese physician to whom he had demonstrated the preparation of the smallpox vaccine. 
Bui the gift was refused, and fate was to decree that Western vaccination would be introduced 
to Japan by means of an obscure Russian writing, known in Japan by the title Spop isbawissha 
soucruseno wot was henoi saraza' (St. Petersburg, 1803) which was translated into Japanese 
by Sadeyoshi or Sajird BABA (1786-1822) in a manuscript entitled Tonka hiketsu (1820), 
later to be published in 1850 with the title (Wo) Roshia gyaté zensho. Opposed to this, 
however, is the generally accepted belief that Western vaccination first came into Japan with 
the arrival there in 1848 of Otto Theophil. Joh. Mohnike. 

Philipp Franz von Siebold spent two separate periods in Japan, the first visit from 1823 to 
1829 and the second visit from 1859 to 1861. His personal influence in the evolution of 
Japanese understanding of Western medicine in all of its varied aspects was perhaps greater 
than that of any other European who visited Japan. He was noted as a bibliophile and it is 
probable that he brought with him many Western works on medicine and surgery. Soon 
after his first visit Japanese translations of Western authors began to appear in ever-increasing 
numbers. We will content ourselves here with calling attention only to the most outstanding 
of such writings. In 1832 Kéan OGATA (1810-1863) wrote a work known by various 
titles, most commonly as Jinshin kyari shokai or as Rasetsu jinshin kyari, which had been 
derived from the Handboek der natuurkunde van den mensch of Theodorus Georgius Augustus 
Roose and from the Dutch translation by Adolphus Ypey, Handleiding tot de phijsiologie . . . 
(Amsterdam, 1809) of Roose’s Handbuch der Physiologie des Menschen. The publication in 
printed form of this work by OGATA is very much in doubt. The works of Roose, and 
of Johann Friedrich Blumenbach in Dutch translation, Grondbeginselen der natuurkunde van 
den mensch (Amsterdam, 1835), were also used later by Chéei TAKANO (1804-1850) when 
he composed the Jgen sayé and published it in 1836. This translation by TAKANO is 
generally regardcd as having been the first physiological writing in Japan to be based on 
Western books. 

The work of Christoph Wilhelm Hufeland, from the Dutch translation by H. H. Hageman, 
Enchiridion medicum. Handleiding tot de geneeskiindige praktijk . . . (Amsterdam, 1838), 
proved to be very influential in Japan. K6an OGATA translated the “Praxis” into Japanese 
in his book Hushi kéikun ikun which was published in 1843. Various other parts of Hufeland’s 
book were also translated by Bairi or Seikai or SeikyG SUGITA (1817-1859) in his Saisei 
sampo (n.d.) and in his /-kai (n.d.). These Japanese translations were widely read. Except 
for only two earlier attempts by the Japanese to elucidate the philosophical aspects of human 
pathology, the Byégaku tsiron by Koan OGATA is regarded as the first Japanese writing on 
general pathology. It appeared in 1847 or 1849 and consisted, for the most part, of trans- 
lnted abstracts from the published works of Christian Wilhelm Hufeland, of Georg Wilhelm 
Christoph Consbruch, of Johann Wilhelm Heinrich Conradi, of Philipp Carl Hartmann, and 
©! Kurt Polykarp Joachim Sprengel. Except for the Dutch edition of Hufeiand’s work, 

ted above, none of the Western original books used by OGATA is known. 

\nthelme-Balthasar Richerand’s Nouveaux éléments de physiologie, in the Dutch translation 

A. van Erpecum, Nieuw grondbeginselen der natuurkunde van den mensch (Amsterdam, 

26), attracted the attention of several Japanese physicians. It was translated in 1844 as 

» Iri-gaku gen by Sod HORIUCHI (1801-1854), RyGan KUROKAWA and Kenzo 

)KI; and in 1855 as the Jinshin kyari sho by GenkyG HIROSE (1821-1870); and by Gempo 

ITSUKURI (1799-1863) in his Jinsei kydgen (n.d.). 

An interesting situation is presented by a Scottish (?) missionary-physician, Benjamin 

»bson, who went to China in 1839 and spent the next twenty years in practice—and, with 
' e help of a Chinese physician, CHIN Shi-d6, in the translation of European medicai books 

o the Chinese language. One such collection of summaries or abstracts was further trans- 

ed from Chinese into Japanese by CHIN, and in 1857 was published in Japan the remark- 

le work known as the Zentai shinron. The Zentai shinron contained extracts from several 


tT? 


Transliterations into the Roman alphabet are not always easy, and this title may, more correctly, 
Sposob isbavitsia sara (—) eniia ot (ospa) gnoinoi sarasai. 
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Western medical books, notably English editions—for example, William Cheselde ’s 
Anatomical tables . . .—and this Japanese translation was destined to introduce much 0f 
Western medicine to the island empire. 

An epidemic of cholera had ravaged parts of Japan in 1821-22, evidently for the first tin 2, 
but the second epidemic in 1858 precipitated the first Japanese work on the subject—a bo: k 
entitled Korera byéron, by RyOkaku SHINGU, Rydmin SHINGU and Tatsukichi OMUR 4. 
That work was, for the most part, a translation of an unidentified book on cholera which h:.d 
been written by Georg Friedrich Most. 

Medical instrumentation of the Western world was introduced into Japan by: microscoy..’s 
(c. 1787), clinical thermometers (c. 1826), and stethoscopes (1848) which had been brought .n 
by European physicians; models which were promptly imitated by the Japanese. The first 
Japanese stethoscope was made in wood by Eikyi or Umejiro SHINAGAWA (1808-1857), 
and is shown here as Fig. 7. This original model is—or was—preserved in the Nagasaki 
Medical Coilege. 

Nagasaki was the place in Japan through which most of the contacts with the Western 
world were made, by means of the Dutch Factory at Deshima. Fig. 8 is a reproduction 
showing the plan of Deshima from an old print. It was on a rock at a beach near Nagasaki 
that Jacobus L. C. Pompe van Meerdervoort, a Dutch physician and anatomist, performed. 
on June 9, 1859, the first dissection of a human body done by a Western person in Japan. 
Afterward, Pompe van Meerdervoort established several hospitals and popularized autopsies 
for teaching purposes. 

This brief account of the principal Western influences in the development of pre-Meiji 
Japanese medicine, more especially from the bibliographic aspects, ends with the beginnings 
in 1857 of the present medical school of the University of Toky6. The Edo or Tokugawa 
period itself ended in 1867 with the overthrow of the Shdgunate and the “‘restoration” of the 
Emperor Meiji, and thus began the modern period in Japan. 

Of equal interest is how knowledge of early Japanese medicine came to the Western world 
Except for possible oral descriptions carried back to Europe by returning missionaries and 
physicians, the principal means were the writings of Willem ten Rhyne and of Engelbert 
Kaempfer. ten Rhyne’s Dissertatio de arthritide: mantissa schematica: de acupunctura . . . 
(London, 1683) was the first such writing. ten Rhyne followed that up with another account 
entitled “Der Chinesen und Japaner Weise, wie selbige allerley Kranckheiten durch das 
Brennen mit der Moxa, und Stechen einer gulden Nadel, véllig und gewiss curiren,” which 
was obscured or even “lost” by being incorporated in Stephen Blankaart’s Accurat: 
Abhandlung von dem Podagra . . . (Leipzig, 1690). This title is sometimes given as Verhandeling 
van het podagra en vliegende jigt. Kaempfer’s Amoenitatum exoticarum politico-physico- 
medicarum, Fasciculi V. . . (Lemgoviae, 1712) had the advantage of being a separate public? 
tion, and became even better known than ten Rhyne’s earlier descriptions. Willem te:: 
Rhyne (in Japan from 1674-77) and Engelbert Kaempfer (in Japan from 1690-92) were, then 
the first to report to the West on early Japanese medicine. Except for Kaempfer’s famous 
History of Japan (London, 1728), there were no descriptive writings by Western physicians 
for about one hundred years; not, indeed, until the time of Karl Peter Thunberg, who gav: 
much information in his Voyages de C. P. Thunberg, au Japon . . . (Paris, 1796). Later on 
Philipp Franz von Siebold gave some of the best accounts of the time in a series of publica 
tions beginning in 1824 and culminating in his Nippon. Archiv zur Beschreibung von Japan . . 
(Leiden, 1832-52, 7 vols. 2nd edition, Wurzburg und Leipzig, 1897, 2 vols. New edition 
Berlin, 1930-31, 3 vols.). 

Since this paper is only an introduction to the subject and not an exhaustive account 
a list of “selected references” is appended, chosen by the writer as giving the most usefu 
information for an understanding of Western medical influences in Japan in pre-Meiji times 
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(Brooklyn). My thanks go to Miss Gertrude Annan, Librarian at the New York Academy o! 
Medicine, for reading the manuscript and making helpful suggestions. Dr. Kenneth F. Russell, 
Professor of Anatomy in the University of Melbourne, has given constant encouragement and it is 
a pleasure to acknowledge this intangible—but very real-—help. 
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Worms in History with Special Reference to Children 
By JOHN RENDLE-SHORT, M.D., M.R.C.P., D.C.H. 
Department of Child Health, University of Sheffield 


In the old London Bills of Mortality and in books on children’s diseases in past centuries, 
three conditions recur again and again—teething, convulsions and worms. I have 


considered the first two of these in previous communications (Rendle-Short, 1955a, 5). 


The present paper deals with the subject of worms. 

There are probably three main reasons for the concept that worms cause disease. 
Firstly, as Grattan and Singer (1952, p. 99) wrote with regard to Anglo-Saxon medicine, 
‘There is a constant association of ideas between the poison of the serpent and the 
upposed venom of the worm’’. 

Secondly the presence of worms or maggots in a body after death has been known from 
intiquity. Meat left too long soon harbours maggots, and it was commonly supposed 
at they entered the body while the animal was still alive. Andry (1701, p. 24) mentioned 
hat some people thought that if meat was kept in stoppered bottles protected from flies, 
1aggots would not develop. He, however, rejected this idea without apparently trying 
he experiment himself. From the dead body with its grubs to the living body with its 
vorms is obviously only a small step. 

The third reason for the concept of the evils of worms is that they were so frequently 
und in sick people. Failing any other obvious cause for an illness, worms were apt to 
e incriminated. 

In ancient oriental medicine worms figure prominently. From the Vedic period (1500- 
00 B.c.) we have the Atharva-Veda Samhita. In this there are incantations against worms. 


“O Indra, lord of riches, smite thou the worms of this boy; smitten are all niggards 
by thy formidable spell. 
“What one creeps about his eyes, what one creeps about his nostrils, what one goes to 
the midst of his teeth—that worm we grind up. 
“The worms that are white-sided, that are black with white arms, and whatever ones are 
of all forms—these worms we grind up” (Whitney, 1905). 
Hippocrates (c. 440 B.c.) described worm infestation in some detail. He claimed that 
orms were formed while the child was still in utero. He advanced two arguments in 
upport of his theory: Firstly that faeces never remain in the bowel long enough for an 
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animal of such size to be formed. It could not be produced even if there was no action >f 
the bowel for several days. Secondly that when given a purge immediately after bir 4, 
children often passed a roundworm or a tapeworm with the first stool. 

Chronologically far later, we come to the Anglo-Saxon period (around A.D. 1000) wi 
medicine was a mixture of pagan magic and Christian teaching. According to Grattan a 
Singer (1952, p. 99), “‘There is hardly a symptom from toothache to fits that is not at « 
time or other ascribed to worms’. In the Lacnunga, an Anglo-Saxon magico-medi 
common-place book dated around A.p. 1000 there is this spell: 


oan 


In case a man or beast swallow a worm. 


If it be of male kind sing this lay which is written hereafter 
into the right ear; if it be of female kind sing into the 
left ear’ (Grattan and Singer, p. 107). 


The spell itself was gibberish and unintelligible. It had to be sung nine times into tiie 
appropriate ear and then a single Paternoster. No instructions were given as to how the 
ingested worm should be sexed. 

But to come down to more recent times. At the beginning of the eighteenth century 
Nicholas Andry produced his “‘Account of the breeding of worms in human bodies’’ (1701). 
According to him almost every ill was due to worms, so much so that he earned the nick- 
name “Homo vermiculosus” (Still, 1931). He considered that all living creatures had 
their worms: vegetables, wood, coral, oysters, shell-fish, liver of sheep and “‘there is scarce 
any fish without them”. Human worms he divided into two main types: those in the gut 
and those outside it. The latter included worms bred in the ears, teeth, lungs, liver and 
heart. (These could be seen in blood-letting and from the description may have been 
blood clots.) In addition there were “‘vesicular’’ worms (Plate I, Fig. 5), worms from sores 
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PLATE I.—Reproduced from Andry (1701). 
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ard gangrene (Plate I, Fig. 6) and cutaneous worms (Plate I, Fig. 7) which appeared on 
the arms and legs and especially on the backs of breast-fed children. He acknowledged 
that some people considered these to be hairs not worms. Perhaps he was thinking of 
lanugo hairs, or more probably of blackheads. Ettmiiller (1676) described a treatment 
for these worms which, ‘“‘skulk under the skin especially about muscular places”. The child 
was to be bathed in warm water in which chickens’ dung had been boiled and then rubbed all 
over with honey to tempt the worms to come out in the form of black hairs. These could 
then be scraped off with a crust of bread ‘‘made sharp like the edge of a knife”’. 

"Wax worms (Plate I, Fig. 8) lived under the skin creeping about and producing blisters 
which “occasion a vehement itching”. It was possible to discover this worm when the 
blister was pricked. These worms, presumably Sarcoptes scabiei, were called ‘“‘wax worms”’, 
“because stale wax is most apt to be eaten by them”. 

Andry (1701, p. 55) also mentioned umbilical worms which “breed in the navel of children 
and give °em a great deal of trouble. They make ’em very lean and throw ’em into 
Universal Decay”. He continued: “There is no other sign of this worm but this that if 
you fasten a gudgeon on the navel, next day part of the fish will be corroded.” The 
gudgeon (Oxford English Dictionary) is a small fresh water fish which is easily caught. 
The word is now used to describe a person who is easily deluded. Perhaps Andry did not 
know this. 

Ettmiiller (1676), too, mentioned the umbilical worm and suggested treating the affliction 
by applying the gudgeon to the belly for a few nights and then substituting, “the inner 
shell of a walnut filled with powder of venice glass”. Presumably the worm enjoyed eating 
the fish and returned for more, only to eat the glass by mistake and die. 

Most authors described only four varieties of worm: 


Old Name Modern Name 


Round and Short: Ascarides Enterobius (or Oxyuris) vermicularis; 
threadworm; pinworm; seatworm 


Round and long... .. Ascaris lumbricoides; roundworm 

Flat and long; Tenia .. Tenia solium (or perhaps saginata); 
tapeworm 

Flat and short $s .. Isolated proglottides of tenia 


Bracken (1737), however, described three types: roundworms, broad worms and horrid 
worms. The latter had many feet, two heads and some a double forked tail. 
We will now consider threadworms, tapeworms and roundworms in greater detail. 


Threadworms.—Astruc (1746) wrote that ascarides caused the patient to feel “‘a trouble- 
some sensation in the fundament”’, and Bracken (1737) described small worms which live 
‘about the sphincter muscle of the anus”. Armstrong (1777) mentioned that threadworms 
usually only appeared after the infant had been weaned, but occasionally they were seen 
n breast-fed babies if the mother had been subject to the same type of worm from infancy. 

Specific treatment for threadworms was not often described but Rosen von Rosenstein 
(1776) suggested several forms of therapy, the most notable of which was a clyster (enema) 
of rats’ dung and sugar in tepid milk to be administered six nights running. Alternatively, 
\ clyster of tobacco smoke could be given. Another ingenious treatment he suggested 
vas to tie a string to a piece of fresh pork which was then inserted into the rectum. The 
vorms apparently bit the pork and could thus be removed. The pork had to be changed 
ind the fishing continued for some time in order to evacuate all the worms. 


Tapeworms.—As might be expected most descriptions of tapeworm infestation concern 
dults. However, Harris (1689) described the 3}-year-old daughter of an Earl (many of 
larris’s case histories refer to titled children) who had a slow fever, was sleepy and had 
witching of the nerves and a dry cough. She was given clysters, purges and emetics for 
ix days, which caused her to pass a worm “a span long, after which she was presently 
elieved from her whole disorder”. Brouzet (1755) described flat-worm infection in older 
‘hildren who had continual spitting, paleness, weakness, pains in the liver and offensive 
yreath. Slimy stools occurred in which small pieces of the worm were voided. He 
nentioned an irregular appetite, but Rosen von Rosenstein (1776) described a state of 
>ontinual hunger and recorded that a woman who later passed 18 tapeworms, ate voraciously 
lay and night. 

The treatment of tapeworm infestation was long and arduous and consisted chiefly in 
starvation and purgatives. Sometimes worms lived to a great age—15 years is recorded. 


Roundworms.—At the present time in this country these helminths are infrequent and 
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innocuous, but this was not so in the past, and even to-day in some parts of the world th y 
are common and dangerous. The difference lies partly in the poor nutritional state of t 
victims—itself to some extent the result of the roundworms—but mainly because of t 
large number of infesting worms. de Silva (1956) records that in Ceylon the passage 
100-200 or even up to 1,000 worms is not uncommon. 


—™ © 


Ascaris lumbricoides has only one host—man. The clue to the problem of wor) 
infestation therefore lies in the method of disposal of feces. This in the past was very casu: 
Norman castles had their garderobes placed in a corner with a wooden seat and a ston: 
shaft which discharged at the base of the wall or into the moat (Quennell and Quenne’ , 
1947). In 1596 Sir John Harrington, a poet and godson of Queen Elizabeth, invented th- 
first water closet. In the pamphlet in which he described his invention, he gave a lon: 
account of the state of affairs which then existed. He wrote “Even in the goodliest and 
statliest palaces of this realme, notwithstanding all our provision of vaults, of sluces, ©: 
grates, of poore folkes in sweeping and scouring, yet still this same whorsom sourie stin} 
though he were commanded on pain of death not to come within the gates yet would spit: 
of our noses even prease to the faire ladies chamber.” 

But Harrington’s closet did not become popular, and indeed it could not be of any great 
value until the introduction of main drainage which only occurred in London in 1865 
Meanwhile in towns, privies were usually just a single bucket at the bottom of the stairs, 
and the newer part of London was built over cesspools. According to Creighton (1894) 
the soil of London “was full of organic impurities including the decomposition of many 
generations of the dead. A hot summer raised an effluvia from the ground such as the 
modern residents have no experience of”. Parson Woodforde (1799) was probably as 
well situated as anyone in his day with his “Jericho” as he called it. This consisted of a 
seat in the garden which discharged directly into a pit which projected at the back so that 
it could be emptied. This refuse would then have to be disposed of, probably by strewing 
it on the land. Obviously there was ample opportunity for the contamination of food. 

Most later writers believed that worms came from eggs. Some remarked that they did 
not know where the eggs came from (Brouzet, 1755; Astruc, 1746). Ettmiiller (1676) 
incriminated corn or bread, but the majority of writers believed that fruit and vegetables 
were the offending articles of diet (Pechet, 1697; Boerhaave, c. 1724; Underwood, 1784). 
It was for this reason that these foods were usually forbidden to children, which may have 
saved them from worms, but almost certainly resulted in their contracting scurvy. 
One of the few writers who was willing to brave the dangers of fruit eating was Cadogan 
(1748), who wrote: “Some may think they (fruit and vegetables) carry into the stomach 
the eggs of future worms; but of this I am not very apprehensive: for I believe there are 
few things we eat or drink that do not convey them.” 

The signs and symptoms of roundworm infestation can be divided into medical and 
surgical. Many writers describe the former. Thus Pechet (1697) listed: a mouth full of 
spittle, teeth grinding, dreams, scratching the nose, chewing, dry cough, nausea, vomiting. 
“kickops’’, thirst, swollen belly, cold sweats, flushing, fits and fevers. Tissot (1765) gave 
a similar list but added that the belly was “larger than ordinary, the rest of the body meagre”’. 
He also included palsies of hands, arms or legs, ““gums in bad state as though gnawed or 
corrupted and even loss of sight or speech’. Andry (1701, p. 90) described the case of 
a “young girl that was dumb eight days and recovered her speech after she had voided 40 
worms by stool’. Plate II shows a roundworm illustrated by Andry. 


fi 11 





PLATE II.—Reproduced from Andry (1701). 


The mention of fever is interesting. It was the frequent appearance of worms in fever- 
ridden patients which led to the idea that the worms caused the fever. Harris (1689) went 
so far as to write a section in his book entitled, ““Of worms producing the smallpox” and 
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ga.e acase record. Butter in 1782 published “A treatise on the infantile remittent fever”, 
which he said is, “Commonly but very unjustly called the worm-fever”. He continued, 
“the patients generally pass worms in the course of this fever even when they were never 
known to void any before’’. 

surgical ascariasis is virtually unknown in this country to-day, but in those parts of the 
world where the standard of hygiene is low, the condition occurs quite frequently. In 
1955, 53 cases of partial and 10 cases of complete intestinal obstruction, and 10 cases of 
acute peritonitis all due to surgical ascariasis were admitted to the Surgical Unit of 
Colombo Children’s Hospital (de Silva, 1956). In times past, owing to heavy infestation 
and the frequent use of violent purges and vermifuges surgical complications were common. 

Many old writers considered that worms could obstruct the gut and compress and irritate 
the bowel (Tissot, 1765). They also caused trouble by gnawing them (Boerhaave, c. 1724). 
Pechet (1697) wrote that, “white worms are better than yellow, livid red or blackish”. 
They were better evacuated by stool than upwards, “and worst of all when they eat their 
way out”. Andry (1701, p. 92) described the case of a young man of 15 who was very sick. 
He was made to take “‘a certain powder” which “‘caused him to void downward above 100 
worms. But after all the belly continuing hard and stretched toward the navel (a plaster 
was applied) and twenty-four hours after several worms of good length began to come 
out from his navel’’. Later the lad ate some strawberries and “the grains or seeds” also 
came out. Andry concluded, “this will not permit us to question but that the bowels 
and the containing parts were pierced by the worms’. Presumably the lad had intestinal 
obstruction with perforation of the gut and peritonitis which discharged through the 
umbilicus. 

The most famous case of intestinal obstruction associated with worm infestation was 
that of Herod Agrippa. St. Luke tells us (Acts, xii, 22) that after the King had made an 
oration, the people, wishing to curry favour with him, cried out that it was the voice of 
a god nota man. “Immediately an angel of the Lord smote him, because he did not give 
God the glory; and he was eaten of worms and died.” From Josephus (c. 93) we can 
learn more about the same incident. He tells us that after the shout of the people, the 
King did not “rebuke them, nor reject their impious flattery”. But he looked up and 
“saw an owl sitting on a certain rope over his head, and immediately understood that this 
bird was the messenger of evil tidings, and fell into the deepest sorrow. A severe pain 
also arose in his belly and began in a most violent manner”. Herod lingered on, the pain 
becoming more severe for five days, and then he died. Josephus did not mention the 
worms nor St. Luke the pain, but putting the two accounts together we almost certainly 
have a case of acute intestinal obstruction with perforation of the intestine and death caused 
by, or in association with, worms. 

Returning to more recent times, a few writers even in the eighteenth century rejected 
the theory that worms pierced the gut. Brouzet (1755) remarked that even though he had 
een worms and fecal matter spread over the intestine, he considered it was caused by 
‘the inflammatory and gangrenous contractions and twisting of the gut”, not by the worms. 


TREATMENT 


Irrespective of their views on ztiology or symptomatology, all writers had definite views 
m the treatment of roundworms. These consisted mainly of purges. Calomel (Bracken, 
737), or syrup of wormwood, rhubarb or senna (Harris, 1689) was prescribed. Underwood 
1784) suggested pewter filings and treacle, ‘tof which children of 4-5 years old may take 
everal teaspoonfuls in a day almost at pleasure”. This treatment probably killed both 
vorms and children by lead poisoning. Naturally enemas were not neglected. Pechet 
1697) suggested giving the child bitter things to take by mouth. This was to drive the 
vorms into the lower gut. Sweet things were then injected as an enema to tempt them 
irther down. The same method was advised by Astruc (1746), but after attracting the 
yvorms with a sweet enema he advised a bitter one to kill them. He wrote with evident 
‘lee, “I like very much this practice”’. 

Rosen von Rosenstein (1776) gave various rules for ridding a child of roundworms. 
\ny medicine, he wrote, must be swallowed at the time the patient would normally be 
aving breakfast, for as ““worms are accustomed to feed at that time, one may more easily 
ause them to suck or feed on that which is given to kill them”. It was most important 
hat the remedy be attempted only when the moon was waning. Lastly he advised that the 
atient must not be allowed to smell the medicine before it was given as then the worms 
vould hide. 

Teething, convulsions, and worms; these three were regarded as the great diseases of 
hildren before the advent of scientific medicine. Of the trio worm infestation was certainly 
10t the least important. 
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Summary.—The concept that worms cause disease goes back to antiquity. It probab 
arose partly from fear of serpents, partly because maggots could be found in dead < - 
putrefying material and partly because worms were known to inhabit the gut of ma. 
and animals. 

Owing to poor sanitation worm infestation was far commoner in the past than it is 1: 
civilized communities to-day. Many medical symptoms including fevers were ascribed t 
ascariasis in children. Intestinal obstruction with perforation was not uncommon whei) 
large numbers of worms were present. Treatment was crude, it consisted mainly o* 
bitters to drive the worms to the lower intestine, or sometimes sweet enemas to encourag 
them there. It was hoped that they would then be easily voided. 
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Papulonecrotic Tuberculides with Miliary Tuberculosis.—I. S. HopGson-Jones, M.D., 
M.R.C.P. 

Mrs. E. M. F., aged 49. Three years ago this patient had a severe pyrexial illness which 
was not diagnosed. Eighteen months ago she started to develop crops of papules on her 
legs, which, having broken down centrally, were very slow to heal and left scars. These have 
been recurring ever since and have become worse lately. 

Apart from a slight cough in recent weeks, her general health has been good. General 
physical examination revealed no abnormality except the necrotic and scarred lesions on her 
legs which appeared to be papulonecrotic tuberculides. 

Investigations,—X-ray of the chest revealed a fine reticular mottling throughout the whole 
of both lung fields, with a diffuse hilar flare but without obvious glandular enlargement, 
which was thought to be miliary tuberculosis. X-ray of the abdomen showed no calcified 
glands. The blood picture and erythrocyte sedimentation rate were normal, as were the 
plasma protein estimation and the cerebrospinal fluid. Biopsy of a skin lesion taken from 
the leg showed central caseation with a surrounding tuberculous reaction. No tubercle 
bacilli were found in the sputum or in gastric washings. The Mantoux test was negative 
1 : 10,000 but positive 1 : 1,000. 

Treatment.—Following bed rest, together with streptomycin 1 gram i.m., PAS 15 
grams, and prednisolone 15 mg. daily, the lung lesions cleared up in six weeks and no new 
tuberculides have appeared on the legs. 

Comment.—Opinion has been divided as to the nature of the changes in the lung fields, 
particularly as to whether they are early or late miliary tuberculosis. The patient’s relatively 
good health, normal erythrocyte sedimentation rate and the long history of lesions on the 
legs, make one feel that this might be chronic healed miliary tuberculosis, as described by 
Hoyle and Vaisey (1937, Chronic Miliary Tuberculosis, London), the original dissemination 
having taken place three years ago when she had her severe pyrexial illness. Against this, 
however, is the fact that no calcification has taken place, and the response to antitubercular 
therapy has been rapid, indicating perhaps, changes of a more recent origin. 

Dr. B. C. Tate: I wonder if Dr. Hodgson-Jones looked for tubercle bacilli in the sections? 

Dr. Hodgson-Jones: No, we did not look for bacilli in the sections because one so seldom finds 
them in papulonecrotic tuberculides. They were looked for in the sputum and gastric washings 
but were not found. 

Dr. C. H. Whittle: One can have a completely silent tuberculosis which is both active and wide- 
spread. I once saw a hernial sac, removed from a boy aged 4, which was studded with tubercles 
in which were found acid-fast bacilli and the histology showed miliary tuberculosis. The patient 

s perfectly well, but similar tubercles were present and were felt by the surgeon’s finger over the 

dominal peritoneal surface. 


incontinentia Pigmenti—W. FRAIN-BELL, M.D., M.R.C.P.Ed. (for R. T. BRAIN, M.D.). 
E. B., female, aged 5 months. 
History.—This child was born on 19.12.56 as a full-term normal delivery, birth-weight 
b. 8 oz. On the first day of life reddish marks appeared on the skin of the forehead and 
ilp, similar lesions being noticed the following day on the arms and legs. Blisters were 
en for the first time on the third day and recurrent extensive blister formation continued 
itil the age of 9 weeks, when they gradually reduced in number, hyperkeratosis forming 
the sites of the blisters associated with development of dark brown pigmentation, which 
is linear in some areas. During the last six weeks the hyperkeratotic areas have gradually 
‘ared, the main abnormality now being the residual pigmentation. The child’s progress 
ice birth has been normal, except for retarded weight gain during the early months; the 
rents are not related and there is no history of other familial abnormalities. 
On examination.—There is a widespread greyish-brown pigmentation, linear in arrange- 
ent in some areas, involving extensive areas of the skin of all parts of the body. There is 
addition some residual hyperkeratosis on the fingers and left lower leg. 
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Dr. Henry Haber: Asboe-Hansen (1953) described 4 cases of bullous keratogenous and pigme: ary 
dermatitis with blood eosinophilia in newborn girls. All 4 cases had severe eosinophilia comt »ed 
with an acute eruption of papules, vesicles, bulla and pustules localized on the limbs. In all ¢ ises 
the lesions healed with formation of thick warty keratoses, which on subsiding left scars and »ig- 
mentation. The pigmentation was not slate grey and showed more the character of ordi. ary 
pigmentation and not the pattern seen in Bloch-Sulzberger syndrome. Other ectodermal de. cts 
were absent. I have seen a similar case recently shown to me by Dr. T. Morgan. I wo: der 
whether the case shown to-day does not belong to this group. 


REFERENCE 
ASBOE-HANSEN, G. (1953) Arch. Derm. Syph., Chicago, 67, 152. 


Necrobiosis Lipoidica Diabeticorum and Granuloma Annulare.—W. FRAIN-BELL, M..)., 
M.R.C.P.Ed. 

C. T., female, aged 16 years. 

History.—This girl has suffered from diabetes mellitus for the last three years, which is at 
the moment reasonably well controlled with 65 units of NPH insulin daily and a diet of 
1,800 calories; her maternal uncle also suffers from diabetes. Except for the skin lesions 
the diabetes is otherwise uncomplicated. Three years ago, a nodular eruption was noticed 
on the dorsum of the left foot; a biopsy was carried out but no firm diagnosis was arrived at. 
She was first seen by us in February 1956 and at that time she presented with grouped 
subcutaneous nodules on the dorsum of the left foot and ankle, some of which were noticed 
to be coloured; the clinical picture was that of granuloma annulare which was subsequently 
confirmed histologically. One month later a few fresh nodules were noted on the skin of 
both lower legs. She did not attend again until a year later (February 1957) at which time 
it was noticed that she had a number of reddish nodules on the front of the right leg and a 
few similar lesions on the left leg, the original nodules on the dorsum of the left foot being 
much smaller. In addition she had developed a plaque on the outer aspect of the left lower 
leg with a well-defined pigmented edge and a yellowish centre and telangiectasia, suggestive 
of necrobiosis lipoidica which was subsequently confirmed histologically. Further regression 
of the granuloma annulare lesions on the dorsum of the foot has occurred during the last 
six weeks. 

On examination.—There are a number of firm reddish nodules on the front of both lower 
legs, more on the right side than on the left. There appears to be also some central scarring. 
One or two skin-coloured palpable nodules are still present on the dorsum of the left foot 
with thickening of the biopsy scar. On the outer aspect of the left leg above the ankle there 
is a firm well-defined plaque with a brownish periphery and yellow centre with telangiectasia. 

Investigations.—Serum cholesterol 250 mg. %, lipids 1,300 mg. % (fasting normal 400-800 
mg. %). 

Histology (Dr. H. Haber).—23.11.56: There is one focus of change within the corium 
showing partial degeneration of collagen permeated by typical histiocytes and giving it a 
characteristic picture. Diagnosis: Granuloma annulare. 

29.4.57: The epidermis does not show any diagnostic changes. The corium exhibi's 
widespread areas of collagenous change exemplified by broadening and homogenization «f 
their bundles. The inflammatory reaction envelops blood vessels and seems also to penetra'c 
the tissue spaces of the collagen. Diagnosis: Necrobiosis lipoidica. 

Comment.—From time to time it has been suggested that granuloma annulare and necr«- 
biosis lipoidica may be variants of the same disease, especially as all the clinical, histologic: |! 
and histochemical findings in necrobiosis lipoidica have at times been associated wi!) 
granuloma annulare. This existence of common features may be significant despite th 
ease of differentiation between classical examples of each condition. In this patient, it may b 
that the collagen change has been modified by the associated diabetic condition into givin 
rise to two extremes of the same basic condition, granuloma annulare on the one hand an 
necrobiosis lipoidica on the other. 


The following cases were also shown: 


Pemphigoid with Features of Dystrophic Epidermolysis Bullosa.—Dr. C. H. WuitTLe, D 
J. A. LEany and Dr. R. A. DAvis. 


Rodent Ulcer Successfully Treated by Local Injections and Ointment Containing Colcemid.- 
Dr. N. A. THORNE. 


Sarcoidosis.—Dr. R. J. CAIRNS. 
(1) Prurigo Ferox. (2) Hidradenome Eruptif.—Dr. C. D. CALNAN, 
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Exucative Discoid and Lichenoid Chronic Dermatosis of Sulzberger and Garbe.—Dr. D. C. G. 
Bett (for Dr. G. C. WELLS). 


Widespread Nevus with ? Ulerythema Ophryogenes.—Dr. P. R. MontGomery (for Dr. 
LOUIS FORMAN). 


Behcet’s Syndrome.—Dr. I. J. MERENLENDER. 


A short paper was read by Dr. V. WiLson on A Case of Severe Leukopenia due to 
Amodiaquin Successfully Treated with Prednisolone. 


[June 20, 1957] 


Macular Atrophy of the Skin.—R. G. Howe LL, M.R.C.P. 

B. F., girl, aged 14 years. 

History.—For thirteen months she had been developing lesions scattered on the trunk and 
legs. These begin as small, red, non-scaly papules which gradually heal at the centre, 
producing a dead white scar with slightly raised erythematous edge. Later the edge disappears. 


On examination.—General health good. No serious illness in the past. Mild ichthyosis 
and keratosis pilaris. No adenopathy. Liver and spleen not palpable. C.V.S., abdomen 
and C.N.S. normal. Blood pressure 110/80. 


Investigations —Mantoux 1 : 10,000 positive. W.R. and Kahn negative. Hb 94% 
(14-4 g./100 ml.), W.B.C. 8,000 (polys. 44%, eosinos. 2%, lymphos. 50%, monos. 4%). 
E.S.R. 2 mm. in one hour (Westergren). Urine normal. 


Histology (Dr. H. Haber).—The centre of the lesion shows marked atrophy of the epi- 
dermis, and there is a marked perivascular and periacinous lymphocytic infiltration in the 
dermis. 

Comment.—The macular atrophic lesions in this case do not resemble the anetoderma of 
Jadassohn or the similar condition described by Schweninger and Buzzi in which the atrophic 
areas are flaccid and can be herniated on pressure. The clinical appearance in this case is 
similar to that described by Degos (1954) under the title “‘Papulose Atrophiante Maligne’’. 
This condition eventually involves the gastro-intestinal tract causing hemorrhage and 
perforation. However, the histological picture described by Degos shows thromboses of 
vessels and necrosis without cellular reaction in the dermis. In a recent case described by 
Ingram and Sutherland (1957) the lesions were also necrotic. 


REFERENCES 


Decos, R. (1954) Dermatologie. Paris; p. 295. 
INGRAM, J. T., and SUTHERLAND, T. W. (1957) Arch. Derm. Syph., Chicago, 75, 820. 


Ehiers-Danlos Syndrome.—E. WILSON Jones, M.R.C.P. (for H. J. WALLACE, F.R.C.P.). 
Virs. S. M., aged 19, gave a history that she had shown excessive liability to bruising from 
early childhood. In addition, cuts or abrasions tended to heal very slowly, leaving abnormal 
scors, 
There was no family history suggestive of the Ehlers-Danlos syndrome. The parents and 
fi: » siblings were stated to have a normal skin. It was, however, not possible to confirm this 
si ce our patient lives away from home. 


’n examination.—The patient was thin and looked generally undernourished. The 
si :king abnormality of the skin was the presence of mottled pigmented scars over both knees 
i down the greater extent of both tibia. There were similar smaller scars over the points 
both elbows. In parts the scars were baggy and papyraceous. Her skin was thin, but 
10 part demonstrated hyperelasticity. Her hands showed a mild degree of arachnodactyly. 

hyperextensibility of the joints was found. 

Jn general medical examination, the only other feature of note was the presence of 
itly bluish sclerotics and on examining the heart a soft systolic murmur was heard in the 
p ‘monary area without any other abnormal cardiac signs. 

nvestigations.—Plasma calcium 9-4, phosphorus 4-6 mg./100 ml. Clotting and bleeding 
t. 1e normal. Chest X-ray normal. Hb 70%, W.B.C. 7,400. Normal differential count. 
I itelets 494,000. Hess test negative. Electrocardiogram: Clockwise rotation, otherwise 
r ysiological. 


JUD 
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Ehlers-Danlos Syndrome, with Spondylolisthesis and Malformation of the Terminal Digit — 
Louis ForMAN, M.D., F.R.C.P. 

Miss A. P., aged 23. 

Family history.—Only child; her mother and maternal grandmother had abnormal elasti ity 
of skin. 

History.—Since birth there has been abnormal mobility of all joints and her skin bru: .ed 
easily. At the age of 8, following an injury to the right leg, an ulcer developed which hez ‘ed 
after a considerable period of time. It relapsed after another injury and again healed slo\ ly. 
This sequence has been repeated. The present ulcer has been present for two years «nd 
attempts at suturing following excision have failed. Eighteen months ago some of her fin: er 
nails became yellow and flat, and the distal phalanges shortened. 

Present status.—The skin is of fine texture, smooth and supple. It is hyperelastic over ibe 
cheeks, the neck and backs of the hands. Over the right shin there is a clean superficial 
ulcer 13 in. 1 in. There is increased range of movement of all the limb joints, bilateral pes 
cavus and marked lumbosacral deformity. Five of the finger nails are flat, spooncd, 
longitudinally striated. 

Investigations.—Normal blood picture, normal proteins and serum calcium, normal 
clotting mechanism. Hess test negative. 

X-rays: (1) Lumbosacral region: gross spondylolisthesis at the L.5-S.1 level. 

(2) Numerous areas of subcutaneous calcification anterior to lower half of each tibia. 

(3) The terminal phalanges of the Ist, 2nd and Sth fingers of the left hand and the 2nd finger 
of the right are malformed. Some show absence of the distal part of the phalanx. The 
intracapsular rim of bone is retained. 

“The above findings are consistent with the findings in Ehlers-Danlos syndrome” (Dr. P. J. 
Hurley). 

Skin biopsy.—From abdomen, connective tissue thin loose poorly-formed and poorly- 
stained bundles. 

Elastic tissue, increased, thick and coiled. 

Comment.—The two characteristic signs of Ehlers-Danlos syndrome are exhibited to sone 
degree in this patient: 

(1) Increased elasticity of the skin due to greater content of fibres which have been shown 
to be elastic fibres under the electron microscope (Tunbridge quoted by Rothman). 

(2) A lowered tensile strength of the skin so that it splits with injury. The connective 
tissue fibres are thin with fewer cross connexions and, according to Rothman, slide more 
readily on each other when stretched. 

Rollhauser (quoted by Rothman) states that differences of tensile strength of the skin are 
paralleled by the tensile strength of tendons and other fibrillary structures. This explains 
the associated laxity of joint capsules and tendons. The delay in healing may be due to this 
increased elasticity of the skin keeping the wound apart, the thin loose collagen that is 
reformed being of low tensile strength. The tensile strength of the skin, according ‘o 
Rothman, is less in infancy than in old age, the fibres becoming thicker and more matted 
together with time. It may be, therefore, that the disability in Ehlers-Danlos syndrome, of 
splitting of the skin with trauma, will become less obvious with time. This inherited 
abnormality affects other mesoblastic tissues such as bone and ligaments and explains tlic 
dystrophy of the spinal bones and phalanges which this patient presents. 


REFERENCE 
ROTHMAN, S. (1954) Physiology and Biochemistry of the Skin. Chicago; p. 450. 


The following cases were also shown: 
Poikiloderma with Mycosis Fungoides.—Dr. BRIAN RUSSELL. 
Folliculitis Ulerythematosa Reticulata (Atrophoderma Vermicularis).—Dr. S. Gop. 
? Purpura Annularis Telangiectodes.—Dr. D. C. G. Betr (for Dr. BRIAN RUSSELL). 
Parapsoriasis Variegata.—Dr. A. Scott (for Dr. P. Borrig). 
Dermatomyositis of One Arm.—Dr. I. MARTIN-SCOTT. 
Acne Necrotica with Alopecia Universalis —Dr. BETHEL SOLOMONS. 
Arteriovenous Aneurysm of Forearm with Chronic (2kdema.—Dr. A. JARRETT. 
Histiocytoma.—Dr. P. J. HARE. 
Darier’s Disease.—Dr. Louts FORMAN and Dr. A. PorTER. 
Benign Mucous Membrane Pemphigus.—Dr. Louis FoRMAN. 


Dr. H. Haber read a short paper entitled Solitary Dyskeratosis. 
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Section of Pediatrics 
President—D. V. HuBBLE, M.D., F.R.C.P. 


[April 26, 1957] 
Continued from November Proceedings, p. 930 


The Changing AZtiology of Erythema Nodosum in Children 
[Summary] 
By JoHN Lorper, B.A., M.D., M.R.C.P., and T. CoLver, M.D. ’ 


IN a consecutive series of 106 children with erythema nodosum seen in Sheffield between 
January 1951 and December 1956, 66 (62 °%) were tuberculin positive as a result of tuberculous 
infection, 5 (5°) followed BCG vaccination and 35 (33%) were tuberculin negative. These 
figures contrast with an 88 °% incidence of tuberculous infection among 100 children reported 
by Doxiadis partly from the same unit in 1949. 

There was a progressively falling proportion of children with a positive tuberculin 
reaction. 73° of 49 children with erythema nodosum seen in 1951/53, and only 53% 
of 57 seen in 1954/56, were tuberculin positive. 

A positive tuberculin reaction is not necessarily an indication that tuberculosis was the 
only or the main predisposing factor unless there is evidence of recent tuberculin conversion, 
the presence of an active tuberculous lesion and other possible causes having been excluded. 
An active primary tuberculous lesion was seen in 46 children (43%) in the whole series. 
The proportion was 55% in children seen during 1951/53 and 33% in 1954/56. Even 
among these there were 7 with a severe preceding sore throat and 4 had beta-hemolytic 
streptococci in their throat swabs. 10 of the 46 children developed various forms of 
tuberculous diseases (apart from the erythema nodosum and the primary complex) during 
observation. For this reason it is suggested that children with active primary tuberculosis 
associated with erythema nodosum should be given anti-tuberculous chemotherapy. In 20 
children (19°) the only evidence of tuberculosis was a positive skin test. This proportion 
was about the expected incidence of positive reactors in the child population of the appro- 
priate age groups during the years of this study. None developed tuberculous complica- 
tions. 9 had evidence of preceding throat infection. Tuberculosis probably played an 
etiological role in only a few, if any, in this group of 20. 

5 children developed erythema nodosum after BCG vaccination, and in 4 this occurred 
at the time of tuberculin conversion. Nevertheless, other factors were present in 3 of them. 

Among 35 tuberculin-negative children 17 complained of a preceding pharyngitis and 
in 10 laboratory evidence of a beta-hemolytic streptococcal infection was obtained. 

It is probable that multiple simultaneous factors are often responsible for the eruption 

erythema nodosum. 

Relapse of the erythema nodosum occurred in 6 cases and multiple cases occurred in 
> families. 


[This paper will be published in full in Arch. Dis. Childh.] 


[June 15, 1957] 


MEETING HELD AT THE CHILDREN’S HOSPITAL, BIRMINGHAM 


THE following cases and specimens were shown: 

‘') Hemiatropy of Face. (2) Nephrosis. (3) Hypogammaglobulinemia. (4) Early Hepato- 
Lenticular Degeneration. (5) Pure Red Cell Angzmia. (6) Female Intersex Without 
Adrenal Hyperplasia. (7) Megaloblastic Anemia with Steatorrhea.—Professor J. M. 
SMELLIE. 

iale Pseudohermaphrodite.—Dr. W. H. P. Cant and Mr. V. S. BROOKEs. 

' ymphosarcoma.—Dr. W. H. P. Cant and Professor E. BRODIE HUGHES. 

-imary Hypopituitary Dwarfism.—Dr. W. H. P. CANT. 

ongenital Obliteration of Bile Ducts, Treated Surgically——Dr. A. L. SMALLWoop and 

Mr. A. GOUREVITCH. 
2mporary Diabetes Mellitus.—Dr. A. L. SMALLWOOD. 
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Carcinoma of the Adrenal Cortex with Virilism.—Dr. A. L. SMALLWoop and Mr A. 
GOUREVITCH. 

(1) Nephrosis. (2) Nephrosis (Under Treatment for Three years). (3) Acute Nephrit:; in 
an Infant Associated with an Acute Hemolytic Anemia, Progressing to Chronic Neph: itis 
and Hypertension. (4) Infantile Cortical Hyperostosis. (5) Milk Allergy (Presen ing 
with Ascites).—Dr. O. H. WoLrFrF. 

Carcinoma of Ovary.—Mr. G. H. BAINES. 

Congenital Obliteration of the Bile Ducts.—Dr. W. H. P. CANT and Mr. A. GouREVITCH. 

Bilateral Ectopic Ureters.—Mr. V. S. BRooKEs and Dr. O. H. WoLrr. 

Esophageal Stricture Following Hiatus Hernia Treated with Colonic Graft.—Mr. A. L. 
D’Asreu and Dr. O. H. WOLFF. 

(1) Hiatus Hernia. (2) (Esophageal Stricture Treated by Excision and Colon Transplani.— 
Mr. A. L. D’Apreu and Dr. O. H. WOLFF. 

Extradural Abscess.—Mr. A. INNEs and Mr. E. TURNER. 

Fibrocystic Disease of the Pancreas.—Dr. F. Bralp. 

(1) Fibrocystic Disease of the Pancreas. (2) Banti’s Syndrome.—Dr. F. Brain and Dr. C. G. 
PARSONS. 

(1) Fibrocystic Disease of the Pancreas. (2) ? Cirrhosis of the Liver. (3) Miliary Tuber- 
culosis, Abdominal and Intracranial Calcification —Dr. F. Brain. 

(1) Intracranial Dermoid Tumour. (2) Klippel-Feil Deformity——Dr. C. T. Parsons and 





Mr. E. TURNER. 
Hypothalamic Glioma.—Dr. H. EverLey Jones and Professor E. BRopIE HUGHES. 
Hypothalamic Glioma.—Dr. F. BrRaIp. 


Hypothalamic Tumour.—By permission of Dr. H. EvERLEY JONEs. 
Hypothalamic Tumour.—Dr. F. BraIp. 


Cine-angiocardiography in Acyanotic Heart Disease of Infancy 


By R. AstLey, M.D., D.M.R. 
The Children’s Hospital, Birmingham 


THE various forms of congenital heart disease that are associated with a shunt of blood 
from the systemic to the pulmonary circulation—commonly, isolated septal defects and 
patency of the ductus arteriosus—are important causes of death in small children, particularly 
in the first year of life. Oldham (1957) analysed a series of 100 consecutive infants in whom 
congenital heart disease was causing disability. There were 39 with a defect causing a le/t- 
to-right shunt, including 9 with an isolated patent ductus; 19 (including 5 with a patent 
ductus) died within their first year. 

Thus diagnosis in this group and, in particular, the localization of the site of the left-to- 
right shunt, is important since a patent ductus is so readily treatable surgically. However, 
this localization may be a difficult problem as the physical signs are often atypical in the very 
young; for instance, the continuous murmur of a patent ductus is often absent. Cardiac 
catheterization has its technical difficulties at this age and angiocardiography with simple 
methods at one to two pictures per second has proved disappointing. Therefore a series of 
small children has been investigated by cine-angiocardiography, to determine whether this 
method gave improved or simplified diagnosis. 

The radiographic technique employed was that described previously (Astley and Oldham, 
1956), using a Philips image intensifier and a 16 mm. cine camera. The camera was linked 
to a General Radiological Electronic generator so that each cine frame was exposed fir 
0-002 second as an individual high-speed radiograph, thus reducing radiation dosage ard 
eliminating movement blurring. 

Cine-angiocardiograms were obtained in 35 small children with a left-to-right shunt; there 
was a patent ductus in 7, an aortic-pulmonary fistula in one and atrial or ventricular sept | 
defects in 27. These 35 formed part of a larger series of 136 cine-angiocardiograms co: - 
taining all forms of congenital heart disease and part of a series of 405 angiocardiograr s 
when examinations by full-sized films were included. 

The radiographic signs that proved useful in patency of the ductus arteriosus (or aor ° 
pulmonary fistula) were a dilution filling defect in the pulmonary artery and persistence : ‘ 
pulmonary artery filling (or re-filling) after the right heart chambers had emptied. The ° 
two signs were seen in all instances. With an uncomplicated septal defect, the most impor - 
ant feature was persistent filling or re-filling of the right atrium and/or right ventricle. 
dilution filling defect in one of these chambers was often seen. In a number of childr 
there was also a small reverse (right-to-left) shunt seen in the early stages of t! 
angiocardiogram. 
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|..tially, the interpretation proved less straightforward than in cyanotic heart disease. 
At ‘ue outset a number of false interpretations were made but with increasing experience it 
was ‘ound that a very definite distinction could be drawn between a patent ductus and a septal 
defect. The exact localization of a septal defect was less definite but often possible. 

At first, when the venous angiocardiogram indicated a patent ductus, this was confirmed 
by counter-current cine-aortography. With increasing experience this confirmation became 
unnecessary and sole reliance could usually be placed on the cine-angiocardiogram, a 
simpler procedure that also had the advantage of indicating any associated cardiac defects. 

An incidental advantage of the technique was the need for less anesthesia. Complete 
cessation of movement was not necessary to obtain still pictures since each cine frame was 
exposed for a much shorter duration that is usually possible on full-sized films. With 
sedation by the Toronto modification of the “lytic cocktail” (Rowe, Vlad and Keith, 1956) 
the disturbance to the patient was usually slight and sometimes his general condition even 
appeared to be improved by the procedure. 


A cine film was shown to demonstrate the cine-angiocardiographic evidence of patent 
ductus arteriosus, aortic-pulmonary fistula and uncomplicated septal defects. 


Grateful acknowledgments are due to Dr. Clifford Parsons, who has been very closely 
associated with this study. The technique and evaluation of the radiographic signs will 
be described more fully elsewhere. 


REFERENCES 
AsTLEY, R., and OLDHaM, J. S. (1956) Brit. J. Radiol., 29, 556. 
OLDHAM, J. S. (1957) M.D. Thesis, Oxford. 
Rowe, R. D., VLAD, P., and Kertn, J. D. (1956) Radiology, 66, 344. 


The Association of Acute Appendicitis with Infective Diarrhea 
By K. B. RoGers, M.D. 
The Children’s Hospital, Birmingham 


luis is a preliminary report of the work of the pathology departments and the surgeons 
of the Birmingham Children’s Hospital and it will be reported more fully later by all those 
concerned. 

At this hospital the routine bacteriological examinations are designed to ensure that all 
non-lactose fermenting bacilli, from any site, are fully examined to ensure that any salmonellz 
or shigelle are identified. These methods allowed both Shig. sonnei and salmonelle to be 
identified in the pus from the peritoneal cavities of cases of perforated appendicitis: it was 
also noted that some children, who had been admitted for appendicectomy, developed 
dysentery due to the same organisms a few days after operation. 

In 1956 the proximal third of every appendix was examined bacteriologically whilst the 
distal portion was used for histological examinations. There were 250 appendicectomies: 
170 appendices were cultured and 12 yielded Shig. sonnei. All of the appendices from which 
those strains of Shig. sonnei were isolated showed histological evidence of acute inflammation: 
S./m. heidelberg was isolated from one appendix which also showed histological evidence of 
inflammation. 

“leven of the strains of Shig. sonnei, and the strain of salmonella, were identified by slide 
lutinations of emulsions made from colonies picked off desoxycholate citrate medium, 
morning after each of these appendicectomies had been performed. The twelfth strain 
‘hig. sonnei was isolated a day later from a subculture made on to a desoxycholate citrate 
te, from selenite fluid enrichment medium in which the specimen had been growing for 
iteen hours. The identity of each strain was verified by tube agglutination and bio- 

‘mical testing (Rogers, 1954a): each strain was also tested for its sensitivity to antibiotics 
| sulphonamides. 

\S soon as a Strain was identified the patient was transferred to the isolation ward and was 
2n appropriate chemotherapy. The rapid identification of all these strains, at a time 
en the intestines of the patient were quiet following the operative interference, allowed 
the infected children to be removed to the isolation ward before any post-operative 

© \rrhoea developed. The introduction of chemotherapy, within a day of operation, may 

| ve aborted any attacks of diarrhoea or the patients may have only been carriers, but none 
these patients developed diarrhcea: chemoprophylaxis was given to all the other children 
the ward to which the infectious case had been originally admitted (Rogers, 19545). It 
10teworthy that during the dysentery pandemic of 1956 no surgical ward had to te 
sed to admissions because of the spread of dysentery. 


AOR A we 
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The appendices were also cultured to demonstrate the presence of other organisms, in- 
cluding clostridia, by the techniques previously described (Rogers and Heslop, 19: 8), 
Except for the anaerobic cultures, and the incubation of the MacConkey and desoxycho ite 
citrate plates, all these cultures were incubated in an atmosphere of 10°% carbon dioxi |e: 
this probably accounted for the finding of Lancefield group F hemolytic streptococc. in 
11% of the appendices, as Liu (1954) has shown that these “‘minute” group F streptoc« cci 
grow better in an increased concentration of carbon dioxide. A few of the append) :es 
provided heavy growths of pneumococci and H. influenze, and 34°% grew Cl. welchii. 

It is not suggested that salmonelle or shigellz are the cause of acute appendicitis but t!:at 
sometimes acute appendicitis is associated with an enteral infection and that if cultures «re 
made to demonstrate the presence of these intestinal pathogens it is possible to remove in 
infectious case from a ward before cross-infection occurs. It must be emphasized that thr 
was a pandemic of Sonne dysentery in the year in which the above investigation was made 
and this may account for the relatively large proportion of the appendices from which S/iz. 
sonnei was isolated. 
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The Treatment of Juvenile Thyrotoxicosis with Potassium 
Perchlorate 


By Professor J. M. SMELLIE 
The Children’s Hospital, Birmingham 


THE infrequency of hyperthyroidism in children renders knowledge and experience of its 
treatment limited and the merits and demerits of various therapeutic procedures are con- 
troversial. 6 children, aged from 6 years to 13 years have been treated with 200-300 mg. 
of potassium perchlorate daily. The duration of treatment has been from nine months to 
three years. In all, satisfactory clinical progress has been achieved and the children are now 
euthyroid. The only undesirable side-effect encountered has been a minor degree of hypo- 
thyroidism in two instances; none has had any gastro-intestinal upset. Iodine must not be 
given during perchlorate treatment. 

Experience to date would appear to indicate that treatment will be required for a period 
of two to three years and perhaps even up to puberty. 

It is not yet possible to say whether potassium perchlorate will restore all hyperthyroid 
children to a euthyroid state and thus render surgery unnecessary, but it does at least delay 
consideration of any operative procedures without detriment to the patient. 


[This paper is published in full in the Lancet (1957) ii, 1035.] 


Duodenal Obstruction in the New-born 


By A. Gourevitcu, F.R.C.S. 
United Birmingham Hospitals 


(In presenting this paper, I wish to record that Mr. Michael Lord has participated in th 
work of its preparation.) 


CONGENITAL abnormalities are responsible for the hard core of neonatal deaths. Notabl 
among these are congenital abnormalities of the bowel, and, in particular, obstruction. 

The results of operative treatment particularly in the intrinsic group, have been disappoint 
ing and a number of factors, which I shall examine here, have contributed to this. 

This paper concerns a series of 58 babies with duodenal obstruction admitted to th« 
Birmingham Children’s Hospital between the years 1939 and 1956. 49 were operated on: 
of the remainder 7 were considered too ill for surgery, a mongol was left, and in another, 2 
malrotation, operation was not indicated. 

I have separated duodenal obstruction from the rest of neonatal intestinal obstruction to 
compare conditions having a similar clinical and radiological picture. Furthermore. 
I believe that duodenal obstruction is xtiologically and in its natural history a different 
condition from jejuno-ileal atresia. 
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; nave divided this series into intrinsic and extrinsic groups (Fig. 1). 
ypes of intrinsic obstruction have been encountered (Fig. 2). 


58 patients 
31 patients 






INTRINSIC 3! 

PATIENTS STENOSIS 

14 PATIENTS 
MALROTATION fF 2i 
PATIENTS {3 PATIENTS. 
SUPRAPAP | ATRESIA. 
BAND 6 
OBSTRUCTION PATIENTS Ti 4 PATIENTS. 
Fic. 1.—Duodenal obstruction. Fic. 2.—Types of intrinsic duodenal 
Three main groups. obstruction. 


MULTIPLE LESIONS 


These lesions can occur together in any combination (Fig. 3). 
Excluding malrotation + bands, we have had 10 cases of multiple lesions in 49 operated 


patients. 


10 patients 
STENOSIS + BAND STENOSIS + # 
3 PTS MALROTATION A 
2 PTS 
ATRESIA + BAND. 
1 PT. 
ATRESIA + 


MALROTATION 


45 s 


27 |}28 | 23 |10 





58 | 43 |28 |23 |10 


Fic. 3.—Duodenal obstruction. Fic. 4.—Duodenal obstruction. 
Multiple lesions. Clinical findings. 


The association of malrotation and bands being well known is unlikely to be missed. The 
ief danger lies in the co-existence of duodenal stenosis with another lesion. In 5 such 
tients, the intrinsic lesion was overlooked with fatal results. Clearly, it is not enough just 
divide a band that crosses the duodenum, or merely to untwist a volvulus. Even if the 
stal bowel fills, this is no proof of the absence of stenosis. Where doubt exists, a short- 
rcuiting operation should be done. 

There were 7 mongols among these babies. 4 of these had cardiac anomalies, 1 other had 
ingenital hydronephrosis and hydro-ureters. There were no other such gross develop- 
ental abnormalities in the series. Operation is, therefore, well worth while. 








1028 Proceedings of the Royal Society of Medicine £2 


CLINICAL PicTuRE (Fig. 4) 
Sustained vomiting soon after birth is the sheet-anchor of diagnosis. Every child ir: the 
series vomited, the majority vomited copious amounts of bile. 13 only were constipa 2d; 
the passage of meconium is therefore misleading. 


DIAGNOSIS 
The value of the plain X-ray film can hardly be over-emphasized. We X-ray every ciild 
in whom obstruction is suspected. In most cases there is no need for barium which jas 
obvious disadvantages. 
Dr. R. Astley, Radiologist to the Birmingham Children’s Hospital, screens the baby, who 
lies in the left lateral position, which favours the entry of gas into the duodenum; 2 X-iay 
films (Figs. 5 and 6). 





Fic. 5.—Plain A.P. film of abdomen. Fic. 6.— Plain lateral film of abdomen. 
Intrinsic duodenal obstruction. Intrinsic duodenal obstruction. 


The features in duodenal obstruction are: 
(1) Considerable dilatation of the duodenum. 
(2) The presence of a small amount of gas in the distal bowel in stenoses and malrotations 


PRE-OPERATIVE PREPARATION 
It is advisable to allow a delay of several hours after X-ray. The child gets chilled as 1 
result of the examination. It is unusual for these children to be severely dehydrated. V° 
nearly always introduce a needle into a vein, and give fluid and electrolyte, if necessary. T 
stomach is emptied by Ryle’s tube. 


ANASTHETIC 
This is usually gas and oxygen in equal proportions, supplemented by scoline. T! 
relaxant has made the operation technically much simpler. An endotracheal tube is qui 
essential: its introduction into a tiny larynx needs a lot of practice. 


OPERATION 

The incision should be a long one; there must be room for a careful but rapid inspectio! 
of the whole abdomen. As soon as the peritoneal cavity is opened, the whole of the mid 
gut is exteriorized. This manceuvre is essential, without it one is literally working in th« 
dark. The cecum is identified, if it is not in the right iliac fossa, a malrotation is present 
A finger and thumb are then passed round the root of the mesentery. If there is a volvulu: 
there is a sensation as if a knot had been tied in the root of the mesentery. The volvulus 
which is usually clockwise, is untwisted. 
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1 »¢ duodenum is then inspected throughout its length, and if there is imperfect rotation of 
the owel, its whole length may very well be visible; and it will be unnaturally long and con- 
vol: ed. All bands are divided as stressed by Ladd of Boston many years ago. Further- 
mo: . there may be a large colic vein compressing the duodenum and so requiring division. 

7..e jejunum must be seen to fill. The stomach tube should be fed on into the jejunum to 
den onstrate its patency (not always an easy manceuvre). 

I! an intrinsic obstruction is present, the duodenum will be seen to be dilated and hyper- 
tropnied, it may be as large as the stomach. It may end as a blind sac. Even if this 
app arance is not seen, no useful purpose is served in trying to locate a diaphragm. 

Preliminary X-rays, and the appearances at operation will have made the diagnosis 
certain. If a diagnosis of duodenal obstruction has been made it is never safe merely to 
divide bands, assuming them to be the sole cause of the obstruction. There is almost always 
an intrinsic obstruction as well. 1 perform a duodeno-jejunostomy, using 3-0 chromic 
atraumatic suture mounted on a 30 mm. hand needle, and the anastomosis is done in 2 
layers. After operation 20-60 ml. of blood (depending on weight and blood loss) are 
injected by syringe. 

RESULTS 


During the years 1952 and 1953, I noticed that babies with intrinsic obstruction were dying 
anything up to three weeks after operation, with continuing bile aspiration or vomiting, 
indicating that obstruction was unrelieved; and yet at autopsy the anastomosis was intact 
and patent. Clearly, the anastomosis was not functioning. I knew that others had had 
the same experience. 

The stomach and duodenum seemed incapable of transferring fluid to the collapsed 
jejunum. It seemed rational, therefore, to introduce fluid directly into the jejunum via 
a Ryle’s tube passed down the cesophagus and to force the fluid in with a syringe. I used 
this method for over a year, but it had several disadvantages: 

(1) It meant a tube in contact with the stoma for anything up to three weeks. 

(2) A second tube had to be introduced for gastric aspiration. 

(3) There was no certainty that the jejunal tube would not slip back into the duodenum. 

At this stage Mr. Peter Bevan suggested a feeding jejunostomy in addition to the anasto- 
mosis. Accordingly in November 1954 for the first time, I sewed a fine soft polythene tube 
into the jejunum in a case of duodenal atresia. The child was fed down the tube. The tube 
was taken out on the ninth day, after it had been demonstrated that carmine introduced 
orally was passed per anum. The child thrived and was ready to go home on the twenty-first 
day, when he aspirated vomit and died. I used this technique on 4 subsequent occasions 
with 3 recoveries and 1 death. The death was in a premature infant, and peritonitis was 
found at autopsy with an intact anastomosis, presumably due to soiling of the peritoneum 
at operation. 

| have since then, in babies subsequent to this series, performed a feeding jejunostomy as 
a routine using a very fine soft rubber catheter, rubber being softer than polythene. Usually 
it is possible to do a formal Witzel procedure which obviates the danger of leakage. There 
is no doubt that after an interval of time, the bowel, receiving its normal stimulus, starts to 
work spontaneously. 

The method is not foolproof, but it does introduce fluid directly into bowel which lacks 
the normal stimulus to contraction, and it has one other advantage, it spares veins and offers 
a ready avenue for the introduction of fluid, electrolyte and calories, so that everyone gets 
more sleep. 

POST-OPERATIVE MANAGEMENT 


These babies have generally been under the combined care of a surgeon and a pediatrician. 
ey are the particular care of a senior resident officer who checks their intravenous schedules 
ce a day and cares for them most diligently. Assessment of the child’s state has been 
10st entirely clinical, using serum analyses as an occasional check; this method has proved 
te adequate. Daily serum electrolyte estimations means constantly withdrawing blood 
m a small baby with a diminishing supply of veins. Contrary to what I used to believe, 
se babies do not present a complex biochemical problem, not to be compared, for example, 
h that of a severe gastro-enteritis. 


—_ 


<e-—so se 


MORTALITY 
There have been 49 operations and 26 deaths—a formidable operative mortality of 52%. 
in trying to assess the causes of death after operation in a small series such as this, spread 
© er seventeen years, it has to be remembered that any lessening in mortality may merely 
lect the increasing effectiveness of surgery and anesthesia, rather than the virtue of any 
rticular device or manceuvre. Looking at the series as a whole, it is clear that in a fair 








1030 Proceedings of the Royal Society of Medicine H 


proportion of these babies, operation for one reason and another has been techni. ally 
ineffective. 

Out of the 26 deaths: 

(1) The anastomosis has leaked three times. 

(2) There has been an unreduced volvulus on two occasions. 

(3) A stenosis has been overlooked three times. 

(4) Multiple atresias have been overlooked once. 

(5) Frank general peritonitis has occurred twice, presumably due to peritoneal soilin. . 

It does seem, therefore, that advances can be made by scrupulous attention to e\ery 
detail of the technical conduct of the operation. 

I have arbitrarily divided the whole series into three groups of 19, 19 and 20 patients in 
chronological order, to see whether there has been any noticeable improvement over the years. 


AQBABIES OPERATED 26DEATHS (\7R PERIOD) 
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$58'29 — MARCH 49 OCT 48 — maRcH’52 Buty S2 — JAn'S6 
PATIENTS (JOPERATIONS (9raTunts Mortaanons PATIENT: 
Fic. 7.—Duodenal obstruction. 
Survivals. 


A number of features stand out (Fig. 7): 


(1) The high death-rate and low operability rate in series 1.—Actually the first 11 babies 
admitted, died, 6 with operation, 5 without. At this stage, I think it fair to say that surgeons 
were unfamiliar with the problem of the neonatal belly. 

(2) In series 2, the death-rate has fallen, but is still high in both intrinsic and extrinsic 
obstruction. 

(3) In series 3, there is no mortality in extrinsic obstruction, but still a high one in intrinsic 
obstruction due probably to technical faults, but also to the non-functioning though intact 
anastomosis. 


Of the last 4 intrinsic obstructions, all of whom had a jejunostomy, 3 survived. Whereas 
three or four years ago it was an event to salvage an intrinsic obstruction, I should now he 
disappointed if we did not save 3 out of 4, or even 4 out of 5. 

All extrinsic obstructions should be recovered. 

I should like to express my thanks to my medical and surgical colleagues at the Birmingh: in 
Children’s Hospital for allowing me access to case records. To the resident staff for I 
their help. To my registrar, Mr. M. Lord, for helping me to collect clinical informatic). 
To the nursing staff of the Birmingham Children’s Hospital, for caring for these babies. ‘> 
Dr. R. Astley, radiologist at the Birmingham Children’s Hospital. To Dr. H. S. Ba: 
lately pathologist at the Birmingham Children’s Hospital. 
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DISCUSSION ON MAJOR SURGERY IN CARCINOMA OF THE RECTUM 
WITH OR WITHOUT COLOSTOMY, EXCLUDING THE ANAL CANAL 
AND INCLUDING THE RECTOSIGMOID 


Dr. Cuthbert E. Dukes: 
General Results of Surgical Treatment 

Our discussion is concerned chiefly with comparisons of alternative methods in the 
surgical treatment of rectal cancer, and my function as opener is to present a picture of 
the general overall results. 

The St. Mark’s Hospital statistics for the twenty-five years 1928-52 inclusive may be 
summarized as follows: 

A total of 3,596 rectal cancer patients were admitted to hospital or seen in the Outpatient 
Department. 

2,447 of these were treated by a surgical operation which removed the primary tumour. 

The overall operation mortality of these surgically treated cases was 9-4%. 

Every possible endeavour was made to keep in touch with operation survivors and only 
28 have not been traced. These are assumed to be dead. Since they constitute only 
1-1°% of all cases they exert no appreciable effect on the statistics. 

The crude five-year survival rate of all patients treated by surgical removal of the primary 
tumour (after excluding operation deaths) was 48-3 %. 

When allowance was made for deaths due to intercurrent diseases the corrected five-year 
survival rate was found to be 57:-4% (Table I). 
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TABLE I.—SURGICAL TREATMENT OF os \ 
RECTAL CANCER AT ST. MARK’S € ws 3 
HospitAL 1928-1952 $ \ 
Total cases of C.R. admitted to z 60] ‘ 
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Number treated by surgical re- - Nii 
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ANNUAL SURVIVAL RATE OF 2,447 RECTAL CANCER 
PATIENTS TREATED SURGICALLY 


Fic. 1, 


ll survival rates have been calculated by actuarial methods and the crude survival rate 
cu ve for a period of ten years is shown in Fig. 1. 

uring the period I have reviewed (1928-1952) several different operations have been 
en oloyed in the surgical treatment of rectal cancer, and subsequent speakers will point 





54 


JECEMBER 





1032 Proceedings of the Royal Society of Medicine 38 


out their advantages and disadvantages. During the last few months with the hel of 
my research assistant, Mr. H. J. R. Bussey, I have been analysing the results of every | »rm 
of surgical treatment at St. Mark’s and have been impressed by the importance of ensu ing 
that any groups compared should be of similar constitution with respect to age anc sex 
and that the operations compared should date from approximately the same period of t ‘ne. 


INFLUENCE OF AGE OF PATIENT ON SURVIVAL RATES 


The crude five-year survival rate merely states the percentage of individuals still li,ing 
after five years. Some of those who failed to live for five years died of cancer and sme 
from other causes, but the crude five-year survival rate makes no distinction between 
deaths due to cancer and deaths due to intercurrent diseases. Obviously therefore the 
crude five-year survival rate must be much affected by the average age of patients at the 
time of treatment: for example, the percentage of five-year survivors is likely to be con- 
siderably less from a group of patients with an average age of 70 than for another group 
with an average age of 60. This point is of special importance in relation to rectal cancer 
because the risk of dying from other causes increases rapidly just at the time of life when 
many patients receive surgical treatment. 

It might be possible in a small series of patients to ascertain the cause of death in each 
one and then exclude from calculation all deaths not due to cancer within the five-year 
period, but in a big series this direct method is impracticable and it is easier and probably 
more accurate to proceed indirectly and make allowance for intercurrent deaths by making 
use of data provided by life tables. When a correction is made for the estimated probability 
of dying from causes other than cancer the term “corrected survival rate” is used. 

There is more than one statistical device for producing a corrected survival rate, and 
I consulted Dr. Percy Stocks as to the best to adopt for our records at St. Mark’s, and he 
recommended that described by Paterson, Tod and Russell in their book “The Results 
of Radium and X-ray Therapy in Malignant Disease’ (Christie Hospital, 1950). 

The principle is that one calculates from the standard death-rate appropriate to each 
age group the probability of survival in each age group for a further period of five years. 
This gives a factor known as Po. The crude survival rate experienced is then divided by 
this factor, and this corrects for deaths due to intercurrent diseases in the specified period. 
Dr. Stocks (1957) very kindly supplied additional statistical tables to cover the years 1931 and 
1950 and my research assistant, Mr. Bussey, has calculated the correction factor separately 
for each of the five-year periods included in this review (1928-1952), because standard 
death-rates have not remained stationary throughout the twenty-five years. 

The corrected survival rate gives a much more accurate picture of what is actually 
accomplished by surgical treatment than does the crude survival rate, and is therefore of 
special value when comparisons are being made between different surgical operations, 
especially if there is any difference in age and sex distribution of patients. 

So far we have been considering the age of a group of rectal cancer patients only because 
of its obvious effect on the risk of dying from intercurrent diseases, but age is of importance 
also because the rate of growth of a rectal cancer tends to slow down with advancing years. 
There has long been a general clinical impression that this is so, though it has been difficult 
to prove by statistical evidence (Lees and Park, 1949). 

The simplest way of demonstrating the effect of advancing years on rate of growth is to 
group rectal cancer patients according to age and then compare the percentage of caves 
with metastases in each age group. This information is set out in Table II, from which it 


TABLE IT.—RELATION OF AGE OF PATIENT TO INCIDENCE OF LYMPHATIC METASTASES 








MALES FEMALES 
Percentage Percentage 
Age No. of No. with with No. of No. with with 
group patients metastases metastases patients metastases metastases 
Under 40 84 61 726 67 50 74-6 
40-49 176 93 52:8 112 75 67:0 
50-59 414 209 50-5 218 114 52:3 
60-69 544 245 45-0 243 132 54:3 
70 and over 270 109 40-4 128 62 48-4 
Total 1,488 717 48-2 768 433 56°4 


will be seen that in patients under 40 years of age the incidence of lymphatic metastases we 
ovet 70°%, and that it decreased steadily in middle age. 
Ano er way of demonstrating that the growth potential of rectal cancer slows dow 
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wit. advancing years is by comparison of the average age of patients at successive stages in 
the development of malignancy. This brings to light the somewhat paradoxical fact that 
the .verage age of early stage patients is older than the average age of later stage patients, 
wh'-h seems at first to be contrary to expectations, because we might have anticipated that 
the average age of A cases would be younger than B, and the B cases would be younger 
than the C. The exact opposite was found to be the case. The actual figures for this 
series were as follows: For males the average age for A cases was 61-97, for B cases 61-23, 
and for C cases 58°50 years. The corresponding figures for females were A cases 60-10, 
B cases 59°54, and C cases 56°62 years (Table III). This point is worth mentioning because 


TABLE III.—CANCER OF RECTUM 
Average Age in Years of A, B and C Cases 
at Time of Surgical Treatment 


Cases Men Women 
A 61-97 60-10 
B 61-23 59-54 
& 58-50 56°62 


it is often assumed that if comparisons are made of survival rates of tumours which have 
been classified according to stages of development then the average age of the patients 
need not be considered, but this would only be justified if the average age at each stage was 
the same. In rectal cancer this is not so. Stage I or A cases are on the average about 
three and a half years older than the Stage III or C cases. 

We gain a truer picture of what is actually accomplished by surgery if we take the age 
of patients into consideration when comparing survival rates of A, B and C cases and apply 
a correction factor to make allowance for deaths from intercurrent diseases. The effect of 
this is greatly to improve the survival rate of A cases, because this being the oldest group 
is the one in which the greatest number of intercurrent deaths might be expected. The 
application of the correction factor has less effect on the crude survival rate of B cases and 
still less on C cases (Table IV). 


TABLE IV.—CANCER OF RECTUM 
Five-year Survival for A, B and C Cases 
(Operation deaths excluded) 


MEN WOMEN 

Crude Corrected Crude Corrected 

five-year five-year five-year five-year 

No. of survival survival No. of survival survival 
cases Stage rate % rate % cases Stage rate % rate % 
206 A 80-4 99-9 129 A 81-8 93-8 
565 B 61-3 76:0 206 B 71-6 82-0 
717 Cc 26°1 31-3 433 . 29°1 32-7 


INFLUENCE OF SEX ON SURVIVAL RATES 


When considering the effect of sex on survival after rectal cancer we should first recall 
that the natural expectation of life after middle age is not so good for men as for women. 
(he extent of this sex difference varies with locality, but here in London now the death-rate 
for men between the ages of 45 and 64 is actually twice as high as for women in this same 
age group (Scott, 1955). Moreover at the age of 65 (when so many cases of rectal cancer 
‘ceive surgical treatment) the natural expectation of life for men is twelve years bat fifteen 
for women, 

The fact that rectal cancer is commoner in men than in women points to the probability 

f some innate constitutional sex difference. This certainly exists and I will mention some 
ays in which it may affect survival rates after surgical treatment. 

In the first place women patients on the average are two to three years younger than 
en at the time of diagnosis. Secondly, at the time of surgical treatment the disease tends 
be at an earlier stage of development in women than in men, as proved by the fact that 

cases are relatively more numerous. Thirdly, rectal cancer tends to metastasize earlier 
nd more frequently in women than in men. 

Fourthly, in all types of major surgery for rectal cancer the operative mortality has 
‘nded to be lower for women than for men. Finally, the sex ratio in combined excisions 
t St. Mark’s has been 33 °4 women to 67 % men, but in restorative resections the proportions 
ave been 43° women and 57% men. 

Since there are so many ways in which sex may influence survival after rectal cancer it is 
lways desirable to calculate survival rates separately for men and women, when com- 
arisons are being made between different operations. 
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EFFECT ON SURVIVAL RATE OF DECLINE IN OPERATIVE MORTALITY 
AND RISE IN RESECTABILITY RATE 

During the twenty-five years under review there have been many improvements in 
anesthetics and in the pre- and post-operative treatment of patients, and these have resul :d 
in a considerable decline in operative mortality and an astonishing rise in the resectabi! ty 
rate. The average operative mortality for this whole series was 9-4%, but it was as h zh 
as 12°8% in 1928-32 and it declined progressively to 6-8 °% in the period 1948-52 (Table ~’). 

The average resectability rate for the whole period was 72:5%. It was only 46°5% in 
the first five-year period but it rose steadily to reach 92-7% in the last (Table VI). 





TABLE V TABLE VI 
St. MARK’s HospitAL, 1928-1952 
OPERATIVE MORTALITY OF RECTAL RESECTABILITY RATE OF RECTAL 
CANCER CANCER 
yA Total No. No. of cases y 4 
Operative of cases in which Resecta- 
mortality assessed for growth was bility 
Period Operations Deaths rate operation removed rate 
1928-32 484 62 12°8 484 225 46°5 
1933-37 601 66 11-0 601 346 57-6 
1938-42 595 66 11-1 595 413 69-4 
1943-47 775 61 7:9 775 612 79-0 
1948-52 918 62 6°8 918 851 92-7 
1928-52 3,373 317 9-4 3,373 2,447 72°5 


The combined effect of these notable advances has been to enlarge the scope of surgery 
and to increase the total number of patients cured thereby, but it is important to notice 
that these improvements in the total overall results of surgery are not reflected in post- 
operative survival rates, because these are based on operation survivors only and not on 
the total cases seen or diagnosed. In fact, survival rates after surgical treatment tend to 
be adversely affected by both a decline in operative mortality and by a rise in the resecta- 
bility rate for reasons which I will endeavour to explain. 

A decline in operative mortality from 12:8% to 6-8%, such as occurred between the 
beginning and the end of this series, means that out of every 100 patients 6 more survived 
the ordeal of surgery and joined the ranks of post-operative survivors. But these 6 recruits 
are unlikely to be as physically fit as the rest of the group they have joined, as suggested 
by the fact that they would have succumbed had they undergone the ordeal of their 
operation when it was more severe and only survive now because it has been made easier. 
Their inclusion in the group of post-operation survivors tends to lower the average level! 
of fitness and to lessen the percentage who will reach the five-year goal. 

A rise in resectability rate has a similar effect. Patients who formerly were considered 
unfit for surgery are now placed on the operation list. Such patients must have a poorer 
expectation of life and in some cases an increased liability to recurrence. A lowering of 
the average level of health in the group of operation survivors will tend to add to the 
number who fall by the wayside and to lower the percentage of those who live to celebrate 
the fifth anniversary of their operation. 

This process of dilution with relatively unfavourable material has continued progressively 
throughout the whole period covered by this review, yet in spite of this the five-year survival 
rate has not declined (Table VII). This means that surgeons to-day are as successful in 


TABLE VII.—FIVE-YEAR POST-OPERATIVE SURVIVAL 
RATES AFTER SURGICAL TREATMENT OF RECTAL CANCER 
AT St. MARK’s HospITAL, 1928-1952 


All Operable Cases (3,373) 


Corrected 
Crude five-year five-year 
Period survival rate % survival rate % 
1928-32 49-3 56°5 
1933-37 46:2 54°5 
1938-42 46°8 54-9 
1943-47 53-7 63-9 
1948-52 46:2 56:1 





1928-52 48-3 57°4 
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de« ing with relatively poor material as their predecessors were in selected cases twenty-five 
ears ago. 
P |e stationary character of the five-year survival rate naturally raises the question as to 
whcther or not surgery has reached the limit of human achievement. There must be a 
limit somewhere, at any rate with existing resources. Of course the five-year survival rate 
is « far from delicate indicator of progress, and we know that many refinements and 
improvements are constantly being introduced which it fails to register. Its chief merit 
is that it is a convenient and easily understood way of assessing the results of surgery. 


| will conclude by recalling an experience I had recently in New York, where I had been invited 
to participate in a panel discussion on the pathology and treatment of rectal cancer. Questions 
were sent up by the audience, and one concerned the relative merits of the four operations we are 
discussing. This provoked a lively discussion amongst the surgical members of the panel and 
finally the Question Master turned to me saying, ‘“Now tell us, Dr. Dukes, which of these operations 
would you choose if you needed one yourself or for a close relative or friend?” This was the last 
question of the day and time was getting short, so I replied briefly as follows. “I should not 
choose the operation, but I should choose the surgeon who was to do it, and I should choose him 
with very great care. Then I should say to him, ‘Do the operation just ‘when and where you think 
best, but please promise to go to bed early the night before and to get up in good time and have a 
good breakfast!’ It would be a relief also to be assured that the operation would not be filmed 
or televised!” 
REFERENCES 
Christie Hospital (1950) 3rd Statistical Report from the Radium Institute. The Christie Hospital 
and Holt Radium Institute, Manchester. Compiled by R. Paterson, M. Tod, and M. Russell. 
Edinburgh. 
Lees, J. C., and Park, W. W. (1949) Brit. J. Cancer, 3, 186. 
Scott, J. A. (1955) Report of County Medical Officer of Health for London. London. 
Stocks, P. (1950) Quoted in Christie Hospital (1950), p. 20. 
—— (1957) Personal communication. 


Mr. A. Lawrence Abel: 
The Abdomino-perineal Operation for Cancer of the Rectum 

This is the fiftieth anniversary of the introduction by W. Ernest Miles of the abdomino- 
perineal operation for cancer of the rectum. As an old Registrar, assistant and colleague 
of Ernest Miles I am highly honoured to be invited to speak on this important subject in 
this Jubilee year. 

History.—I would remind you that in 1826 Lisfranc, and later Verneuil (1873), carried out 
small perineal excisions for this disease with a mortality of 80% and a recurrence rate of 
100%. In 1875 Kocher introduced the use of antiseptics and closed the anus before 
performing a perineal excision, and reduced the mortality to about 20%, though the 
recurrence rate remained high at 84%. In 1885 Kraske excised part of the sacrum to 
attain easier access and the mortality of his operation varied in different hands from 20% 
to 11%, but still had a recurrence rate of between 70% and 80%. So for nearly ahundred 
years although many surgeons attempted to cure this disease (with poor anesthesia and 
no antibiotics) the mortality remained around 80% and there was over 80% recurrence. 


The Miles abdomino-perineal operation.—In 1907 Ernest Miles, as a result of his researches 
into the lymphatic spread of the disease, introduced the attack starting high up in the 
abdominal cavity so as to include the maximum upward, lateral and downward spread. 
E er since I became associated with him some thirty-four years ago I have used the 
»domino-perineal operation for the majority of cases. During recent years the resection 

e has been 94%. Less radical treatment is given only in 6% of patients with cancer of 
> rectum. 

For example: 

(1) Occasionally cases are sent to the Royal Marsden Hospital and Institute of Cancer 
search, Royal Cancer Hospital, who have such extensive abdominal complications 
at they have obviously only a few days to live and in whom no surgical treatment is 
lled for. 

(2) In the very old and feeble, surgical diathermy is occasionally utilized to keep the 
ctal lumen patent. The performance of a colostomy as the only remedy is hardly ever 
 idertaken. 

(3) If at laparotomy the liver is found to be heavily affected with metastases I sometimes 

rry out an extended Hartmann’s operation, resecting the pelvic colon and rectum to anal 

‘nal without incising the perineum. 

(4) The remainder of the 6°%% of advanced cases have an anterior conservative resection 

ith restoration of intestinal continuity. I would emphasize that I do not perform this 
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operation in any case of cancer of the rectum which appears curable, because out of 1 
cases which one of my colleagues and I operated on some years ago, 7 recurred wit! in 
eighteen months. 

The remaining 94% of cases are treated by the radical abdomino-perineal operatic 1. 
This is always preceded by a biopsy of the lesion and a few days of bowel preparation »y 
washouts and intestinal antibiotics. 


The anesthetic.—The patient is put to sleep in bed by an injection of Omnopon 1/3 grein 
and scopolamine 1/150 grain. One hour later the anesthetist gives Pentothal, and tie 
patient is brought to the theatre unconscious. Then an intrathecal injection of 1 : 1,590 
Nupercaine is given and general anesthesia continued with nitrous oxide and oxygen only. 
These techniques made a great difference to the mortality. For over thirty years we have 
avoided ether and chloroform. 


The bladder.—It is very important to empty the bladder and to keep up steady supr.i- 
pubic pressure until the catheter is withdrawn, otherwise the bladder fills with air which, 
in pelvic operations, is worse than a bladder full of urine. 


The operation.—This was demonstrated by a colour film with a commentary as follows: 

A long right paramedian incision is made extending from 2-5 cm. above the umbilicus 
to the pubis. The fat of the abdominal wall is protected by attaching cloths to the anterior 
rectus sheath on both sides. 

When the abdomen is open the liver is always felt to see if metastases are present. It 
used to be said that cases which at the time of laparotomy were found to have obvious 
hepatic metastases should be treated by colostomy alone. However, in 1931 I had the 
privilege of meeting Dr. Daniel Fiske Jones of Boston. He told me of the great benefit 
and prolongation of life that these patients received if a full abdomino-perineal excision 
was carried out. Since then the majority of my cases with hepatic metastases have been ~ 
treated by the radical operation. They are of course incurable, but they die at a later 
date than if the primary lesion is left in situ. The majority live free of pelvic complications 
and have a painless death. I have seen many live over five years, one for eight and a half, 
and one over twelve years. 

The exploration made, a wide self-retaining retractor is inserted, the intestines are packed 
into the upper abdomen and the table is tipped into a high Trendelenburg tilt. 


Mobilizing the pelvic colon.—The pelvic colon is drawn to the right revealing the bloodless 
white line where the hindgut rotated and joined the parietal peritoneum—the zygotic plane. 
The first step is to divide the adhesions which always exist between the left side of the pelvic 
mesocolon and the left iliac parietal peritoneum. The peritoneal incision is carried down- 
wards obliquely towards the recto-vesical pouch, still in the zygotic plane. Blunt dis- 
section with a small gauze swab on a long forceps (the use of which I learned from Dr. 
Frank Lahey in Boston in 1931) is very satisfactory for performing a bloodless dissection 
of the tissues whereby the ureter is immediately seen with the spermatic (or ovarian) 
vessels to the outer side. Behind the ureter, the bifurcation of the common iliac artery 
and its two branches are quickly defined. 


The internal iliac arteries.—The anterior division of the internal iliac artery is separated 
from the big internal iliac vein behind it by a little blunt dissection (the posterior division 
has, of course, come off at the bifurcation of the common iliac and gone backwards through 
the great sacro-sciatic notch). The next step is to pass a ligature around the anterior division 
of the internal iliac artery and ligate it in continuity. 

Now an incision is made in the right leaf of the pelvic mesocolon with the pelvic colo» 
drawn to the left. The bifurcation of the aorta, the right common iliac artery and it 
bifurcation are defined. The right ureter is seen a little to the right of the bifurcation. Blun 
dissection again separates the anterior division of the internal iliac artery from the under- 
lying vein. A catgut or thread ligature is passed round it, and it is ligated in continuity 
In an average case I do not think this is an essential step, but it certainly prevents bleedin; 
from the middle hemorrhoidal arteries. However, if the uterus or bladder has to b: 
removed at the same time it is a most valuable step. Miles used it invariably for : 
Wertheim’s hysterectomy. I have done it for many years, both for a standard abdomino 
perineal excision and when an abdomino-perineal and a Wertheim have to be carrie: 
out together. 


The inferior mesenteric artery.—The next key point in the operation is ligature of th 
root of the pelvic mesocolon with its contained inferior mesenteric artery, vein anc 
lymphatics. With the assistant pulling the pelvic colon well down, a stout ligature i 
passed by means of a Reverdin needle around the root of the pelvic mesocolon just above 
the level of the bifurcation of the abdominal aorta and firmly tied. This is at the “site o' 
election’’, or “‘pointe critique’”’ and is called the ‘Rubicon ligature’ because once it is tiec 
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the - is no turning back, for the blood supply to the lower sigmoid and rectum is now cut 
off. A second ligature is passed and tied 2-5 cm. below the first ligature to prevent 
bac \-flow. 

Pefore these two ligatures are tied, care is taken not to manipulate the rectum with its 
cor.ained growth because there is evidence that cancer cells may be forced into the blood 
strcim. This is one reason why I do not have another surgeon working in the perineum. 


jhe pelvic peritoneum.—The peritoneum is now divided farther down on each side of 
the rectum till the incisions meet in the recto-vesical or recto-vaginal pouch. This com- 
pleies the division of the peritoneum around the pelvis and the rectum is thus entirely 
frec of peritoneal attachments. 

Following this the fingers are passed into the hollow of the sacrum to strip the rectum 
and all the retro-rectal fat and lymphatic glands contained in the fascia propria of the rectum 
from the front of the sacrum down to the coccyx. The clean shining periosteum of the sacrum 
is the indication that the stripping is in the correct plane. 


The lateral rectal ligaments—Now the lateral ligaments of the rectum become apparent 
and they are divided with 14-inch scissors. Care is taken not to damage the big vessels 
lying to the outer side on the lateral pelvic wall. This incision is carried downwards to the 
fascia of the obturator internus and upper surface of the levatores ani muscles. Thus the 
rectum is freed on both sides down to the levatores ani. The rectum is now mobilized 
anteriorly with blunt or sharp dissection keeping between the fascia of the rectum and the 
fascia enclosing the seminal vesicles (or vagina). Thus the rectum is now free right down 
to the prostate in front, to the levatores ani laterally and to the coccyx posteriorly. 


Division of the colon and mesocolon.—The pelvic mesocolon is now divided at right angles 
to the main or “Rubicon” ligature. For the first time since the abdomen was opened, one 
or two vessels will be seen to bleed showing that there is a good collateral circulation to 
the part of the bowel which is to form a terminal colostomy or artificial anus. These 
vessels are ligated. The incision is at right angles to the bowel so that as much as possible 
of the dangerous pelvic mesocolon and the greatest possible length of pelvic colon with 
its paracolic glands are removed. 


Division of the bowel.—I use the Zachary Cope modification of the Martell three- 
bladed clamp—a most valuable instrument; it sterilizes the bowel by crushing it; the 
middle of the three blades is removed; the bowel is divided between the two remaining 
blades with the cautery or diathermy. Cultures taken from upwards of two hundred of 
these incised surfaces have remained sterile. Nevertheless, to be quite safe a plastic cap 
is applied over each end of the Cope—Martell clamp or a cover may be made from rubber 
sheeting. 

The whole mass of pelvic colon, mesocolon and rectum is tucked downwards into the 
hollow of the sacrum. At this stage another useful step is to pass a ligature around 
the median sacral artery where it may be seen or felt lying on the sacral promontory. This 
often prevents difficult bleeding in those cases in which the coccyx has to be excised in the 
perineal part of the operation. 


The new pelvic floor.—This is made by stripping up the peritoneum from the dorsum 
nd base of the bladder and from the side walls of the pelvis. By gently separating and 
‘easing with blunt dissection a nice thick, firm sheet of peritoneum with which to close the 
lower abdominal cavity is obtained. This is known as the “strip-tease” part of the 
operation. On each side wall the vas deferens is seen and the suspensory ligament of each 
's dissected free. In elderly subjects each vas is divided for the same reasons as when 
verforming prostatectomy. 

This newly-formed peritoneal flap is sutured by a continuous interlocking catgut stitch, 
irst by bringing its centre or apex to the peritoneum in the region of the Rubicon ligature 
ind then extending to the wall of the pelvis on both sides. The rough edge of the peri- 
oneum should be carefully extroverted towards the pelvis so that on the abdominal side 
‘he peritoneum is smooth. Care is necessary on the left, where the suturing goes round 
he root of the bowel which is going to form the artificial anus in order to avoid including 
slood vessels in the stitch. When this suture is finished the pelvic cavity is completely 
‘eparated by the new peritoneal flap from the abdominal cavity. 


The artificial anus.—The self-retaining retractor and packs are removed. The bowel 
2nd must be brought through the anterior abdominal wall. This is effected thus: at a 
point one-third of the distance between the left anterior superior iliac spine and the 
umbilicus a circle of skin 2-5 cm. in diameter is excised. A stab wound is made through all 
layers of the wall and stretched. Through this the termination of the colon with its attached 
clamp and cap is drawn and should be found to project about 2-5 cm. 

Inside the abdomen one further suture is needed. This is to close the gap between the 
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last 8-10 cm. of the pelvic colon and the wall of the abdomen and left iliac fossa, otherw se 
a knuckle of bowel may pass into it and strangulate. It is interesting that if a knuckle of 
small intestine does pass through such a gap it usually goes from below upwards and 1 >t 
from above downwards. In a case which has not had this lateral paracolic gutter clos:d 
and which develops acute obstruction a surgeon should know that three times out of foi r, 
the small intestine has passed from below upwards. 


Closure of the abdomen.—The abdomen is closed: the peritoneum with catgut; the rst 
of the abdominal wall with stainless steel wire. The latter was brought to my attention >y 
Dr. Thomas E. Jones of Cleveland, Ohio, twenty years ago, and I have used nothing e'se 
since for closing major abdominal wounds. If the patient is thin interrupted stitches a:e 
used; if fat, continuous. In either case the far-and-near stitch which Alan Hunt and | 
described nine years ago is used; the far stitch takes a bite of the linea alba and about 
2-5 cm. of rectus muscle; then the near stitch the two adjacent edges of the anterior rectus 
sheath, making a figure of 8. It has been shown that in general abdominal work usiiz 
other suture materials a little over 1° of wounds disrupt; of these 43% die. The proper 
use of stainless steel therefore saves nearly one-half of 1°%% of cases. As it is preferable nwt 
to have stitches through skin, Michel clips are used to appose the skin edges. 


Fashioning the artificial anus.—The final stage in the abdominal portion of the operation 
is the important treatment of the last few centimetres of the colon in order to prevent per:- 
colostomic herniation. In my young days, a large proportion of these cases developed peri- 
colostomic hernias, sometimes big, sometimes small. Miles used to place one stitch above 
and one below between the skin and the bowel: herniations were common. For many 
years now a catgut suture has been inserted—first between the wall of the bowel and the 
peritoneum of the abdominal wall—second, another continuous interlocking layer between 
the anterior aponeurosis and the wall of the bowel, and finally just before the patient leaves 
the table, 8 or 12 stitches are placed accurately apposing the mucosa and the skin: to-day, 
herniations are rare. Years ago, stenosis and contraction of the opening were frequent: 
with this care the artificial anus retains its wide opening. I prefer to call it ‘artificial anus” 
and not “‘colostomy’. Many people have had a grandfather or someone who had a 
colostomy in the old days, when a loop of bowel was brought out and when the primary 
disease was not removed. If the word “colostomy” is used for to-day’s operation, which 
is curative in a large proportion of cases, the relations are apt to imagine that the patient 
is going to be worse with this “colostomy” than before. So to call it “‘artificial anus” is 
good psychology. 


The perineal portion of the operation.—This is carried out in the right lateral position. 
The skin is carefully cleansed, not only because of pyogenic organisms but also because 
of the possibility of cancer cells having oozed out. A lotion of mercury, which Miles taught 
for many years will destroy cancer cells, is used. The anus is closed with a purse-string 
suture and the area again treated with 1 : 500 perchloride of mercury. 


The incision.—A figure-of-6 incision—Miles’ original incision—starts to one side of the 
sacro-coccygeal joint and includes a wide area of peri-anal skin and deepens vertically 
upwards to divide the ischiorectal fat close to the ischia and inner borders of gluteus 
maximus muscles. The knife is insinuated, in the male usually between the coccyx and 
sacrum, but in the female often below the coccyx. A deeper sweep cuts the levatores ani 
close to the wall of the pelvis starting on either side of the sacro-coccygeal junction. The 
displaced colon is now drawn out through the wound from the sacral hollow and, owing 
to the extent of the dissection which has been carried out from the abdominal aspect, all 
that remains is to dissect the lower third of the rectum and anal canal from the prostate 
and base of the triangular ligament avoiding damage to the bulb of the urethra which 
should not have an indwelling catheter. All bleeding points are carefully secured. 


The toilet and closure.—The pelvic cavity remaining is relatively septic because of the 
disruption of innumerable lymphatics potentially bearing organisms and cancer cells. 
Because of this it is swabbed with 1 : 500 perchloride of mercury and then this is washed 
away with normal saline. The wound is covered with a layer of oil-silk into which is 
packed about 1-2 yards of gauze impregnated with sulphonamide. The end of the pack 
is left protruding and the remainder of the wound closed by some deep and some more 
superficial interrupted catgut sutures to draw the subcutaneous tissues together. The most 
comfortable stitch for the skin is subcuticular. Two or three of these are required, each 
5-7-5 cm. long, and the patient can sit up the next day because the wound is comfortable. 
Blood transfusion is given at or towards the end of the operation. 

(End of film commentary.] 


The scope of the standard combined abdomino-perineal operation is shown in Fig. 1. 
It can easily be extended if the disease is more widespread (Figs. 2-6). 
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| a 
Fic. 1.—The standard combined abdomino-perineal 
operation. 





1G. 3.—The abdomino-perineal operation plus 
Wertheim’s hysterectomy. 








Fic. 2.—The abdomino-perineal operation extended 
to include the posterior wall of the vagina. 





Fic. 4.—The abdomino-perineal operation 
plus removal of the affected prostate. 
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Fic. 5.—The abdomino-perineal operation Fig. 6 shows the scope of operation for an advanced 
plus total cystoprostatectomy. lesion at the pelvi-rectal junction. The ideal area of 


resection is from the left half of the transverse colon 
down to and including the whole rectum including liga- 
ture of the inferior mesenteric artery at its origin from the 
aorta. However, some patients are unable to withstand 
such an extensive resection as compared with the 
standard abdomino-perineal excision. The advantage 
gained, however, is the removal of the lymph nodes 
lying on the first 3-4 cm. of the inferior mesenteric 
artery. Therefore for these advanced cases the 
extensive operation is carried out whenever possible 
but the standard operation is used for a poorer 
risk case. 


Before the days of antibiotics and modern anesthesia the operative mortality was due 
to infection, pulmonary complications, peritonitis, paralytic ileus and urinary infection. 
Shock in those days was a big factor. To-day the majority, if not all of these, 
have been eliminated, and the mortality is almost limited to diseases which are as yet 
difficult to avoid, such as coronary catastrophe, pulmonary embolism, and only rarely 
infection. 

With regard to results, the statistician at the Royal Marsden Hospital and Institute of 
Cancer Research, Royal Cancer Hospital, Mr. P. M. Paine, and my senior Registrars, 
Mr. Cyril Cooling and Mr. Allan Clain, have analysed 200 consecutive cases seen during 
1947-1951. Of these cases 94% had the radical operation. The mortality was 5-3%. Ot ' 
the survivors the five-year crude survival rates are shown by stages in Table I. 


TABLE I.—CANCER OF THE RECTUM 
Abdomino-perineal Excision 
5-year crude survival rates by stages 

(Overall resectability 94 °%) 


Stage A : a ; 87% } 
Stage B en - - e 60% 
Stage C aie a6 ee a 43% 





All Stages... - oa 53% 
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i astly, it is heartening to recall that, out of more than 1,300 operated cases, very many 
wh» appeared to be in an advanced stage of the disease and whose pathological report 
inc cated a grave prognosis, after an abdomino-perineal excision, still attend for follow-up 
inspections twenty, twenty-five and even thirty years later. 


REFERENCES 
BEL, A. L., and Hunt, A. H. (1948) Brit. med. J., ii, 379. 
Mixes, W. E. (1908) Lancet, ii, 1812. 


Mr. W. B. Gabriel: 
Perineo-abdominal Excision 


My first one-stage perineo-abdominal excision of the rectum for malignant disease 
(that is, without a preliminary colostomy) was done in April 1932, so that in reporting my 
experience for this operation to the end of 1956 I am covering a period of close on twenty- 
five years. The total number is 1,223. These operations were all for established malignant 
tumours proved by section, and perineo-abdominal excisions done for benign lesions such 
as polyposis or large villous tumours have been excluded from this total. 


In addition there is a relatively small number of cases in which a perineo-abdominal 
excision was done as a second-stage procedure after a colostomy had been established. 
Most of these were in my early days, some before 1932. I regard these cases (39 in all) as 
separate from the main group. There have been only 9 in the last ten years and they have 
not been included in the gross figure of 1,223 given above. 


GUIDING PRINCIPLES IN THE CHOICE OF TREATMENT 


| favour a straight radical excision of the rectum and pelvic colon when a malignant 
growth develops at any level of the rectum or rectosigmoid, for the following reasons: 


(1) It is generally reckoned that about 80% of intestinal cancers develop in the rectum, 
rectosigmoid or pelvic colon, and if one malignant growth forms in the rectum or recto- 
sigmoid it would seem to be a mistake to conserve any part of this dangerous area. 


(2) Related benign tumours are found in at least 30% of specimens removed by radical 
excision; some are below but more usually they are found above the main tumour and a 
radical excision of the rectum and pelvic colon up to a left iliac colostomy enables the risk 
of later malignant growths in this segment to be excluded. In a number of my cases after 
radical excision a pedunculated adenoma has presented at the colostomy and has easily 
been removed after ligation of the pedicle. 


(3) Multiple malignant tumours have been found in approximately 50 cases in my series 
(4%). Usually the upper growth has not been diagnosed either before or during operation 
and only the subsequent pathological examination has shown the need for and the wisdom 
of a combined radical operation. 


(4) The complete removal of the upward zone of spread must pay dividends in the long 
run and I defy any surgeon to assess accurately the extent of lymphatic spread at the time 
of operation. Some turn out to be better than expected, some worse, and discontinuous 
ipward lymphatic spread is common. 


(5) My opposition to restorative operations for rectosigmoid cancers is that these 
perations must be more lengthy and more dangerous especially in old subjects with 
irteriosclerosis, diverticulitis, or a short pelvic colon, and may place a greater strain on 
heir healing capacity than a straight radical excision. Also in these days of shortage of 
nospital beds and expense of private wards the question of hospital morbidity is an 
mportant one. I get most of my patients with perineo-abdominal excisions out of hospital 
mn or about the twenty-third post-operative day and some go earlier than this if it fits in 
vith arrangements for convalescence. : 


(6) The great majority of patients after a radical operation have a trouble-free life and 
issure me that they are not worried or troubled by their colostomy. Once the perineal 
vound is healed only a six-monthly visit is advisable and I like these patients to appreciate 
hat there is no need for close hospital supervision and that they can resume their normal 
ictivities. Reconstruction of a colostomy for stenosis is perhaps the most common 
subsequent minor procedure, and a repair operation for a sacral or perineal bulge is needed 
rarely. One common problem is to persuade these patients not to put on too much weight. 
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SELECTION OF CASES AND PRELIMINARY INVESTIGATIONS 


The chance of cure or relief must be given to the largest possible number of cases ar |, 
as we grow in experience and the confidence that is engendered by team work, operation ‘s 
extended to late cases, bad surgical risks and what in general I call the “bad starters”. Mai y 
of them do unexpectedly well but if we aim at a resectability rate of 90% or over, there is 
bound to be a high proportion of late cases; this is shown in my series by the fact that tie 
C cases considerably outnumber the A and B cases combined (Table III). 


Even the Stage IV cases with secondaries in the liver do well for a variable number cf 
months and no statistics can measure the relief that we give to these cases. In my serics 
of perineo-abdominal excisions there have been 53 Stage IV cases in the last ten years, 
with only 1 operative death, and 11 have survived for two years or more. 


Estimation of operability.—I hesitate to label any case of cancer of the rectum as inoperable 
except when the patient is moribund from old age, severe general disease or massive liver 
metastases with jaundice. The term “borderline operability” is a better one to use, and 
after preparation many turn out to be more mobile and better subjects for operation than 
the first estimate would suggest. 


Age.—Advanced age does not in itself contra-indicate a radical operation and in the 
last ten years I have done a perineo-abdominal excision in 171 patients of 70 or over, in 
fact they constitute more than one-quarter of the total operated upon during this period 
(Table 1). 14 patients were 80 or over, the three oldest being 84, 85 and 86, and all 3 
recovered. 


TABLE I.—ONE-STAGE PERINEO-ABDOMINAL EXCISION FOR 
MALIGNANT DISEASE OF THE RECTUM AND ANAL CANAL 
Operation Mortality Since 1932 
Total Series = 1,223 Cases 

No. of Operative Operation 





Period cases deaths mortality °% 
1932-36 81 21 26 
1937-46 517 58 11 
1947-56 625 33 5:3 
Total 1,223 | 112 9-2 


This is my total series since 1932 comprising all hospitals 
and clinics. Both radical and palliative cases are included. 

In the last ten-year period, 1947-56, the operation 
mortality in 625 cases has been 5:3%. Included in these 
625 cases are 422 done at St. Mark’s Hospital with 11 deaths 
=2:6%. The operation mortality in the remainder (203 
cases) done elsewhere than at St. Mark’s was 22 deaths = 
10-8 %. 


Nutritional state.—Since the end of the last war we have all become accustomed to operate 
on obese subjects and with modern care they usually do well. The grossly obese subject, 
by which I mean the patient weighing 16 st. or more, should have special consideration and 
occasionally it may be advisable to postpone operation for four to six weeks while the 
patient is put on to a drastic slimming regime: a biopsy report of an average or low grade 
malignancy would favour such a course. 


Full medical investigation.—This is now routine in all cases and involves investigation of 
the blood picture, blood urea, X-ray of chest, ECG and medical opinion; it should be 
carried out in good as well as in bad risk subjects. An X-ray of the chest which proves lung 
metastases to be present is sometimes the deciding factor against laparotomy in an advanced 
case of doubtful operability or one with clinical evidence of secondaries in the liver. 


I used to be apprehensive about patients with calcified aortic disease but as long as all 
the facts are known and the surgical team appreciates the importance of maintaining the 
blood pressure at operation these cases can be brought to a successful conclusion. 


In the bad-risk patient the physician’s opinion as to preliminary and subsequent supportive 
treatment is of great importance in reducing the surgical risk. I and all my colleagues at 
St. Mark’s are grateful for the help and guidance we have received for many years from 
Dr. Courtenay Evans. If he advises me to pause for a week or two before embarking on 
a major operation I take his advice and the patient eventually comes to operation in a 
much better state. 
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ypsy.—I attach the greatest importance to a preliminary biopsy and regard this as 
ess. itial. Biopsy enables the granulomatous lesions, such as those due to amebic 
dysentery and tuberculosis, to be differentiated from carcinoma. Lately I have had a case 
of veneralized lymphosarcoma with ulcerated rectal lesions which exactly resembled a 
car.inoma Clinically, but this was correctly identified by biopsy thus enabling the patient to 
be -eferred for deep X-ray therapy. Biopsy usually enables the high-grade and colloid 
lesions to be diagnosed. I think it is correct to say that biopsy is reliable in close on 100%; 
in ‘he paper published by Dukes, Bussey and myself (Gabriel er a/., 1951) in a series of 
670. cases we proved biopsy to be correct in 97%. It is only in the case of large villous 
tuniours Covering many square inches that one cannot expect a biopsy infallibly to reveal 
a small focus of carcinoma and then the clinical signs of friability, ulceration and 
induration are the decisive factors. 


Examination under anesthesia (E.U.A.).—This is a good line to adopt in the case of a 
deeply ulcerated carcinoma of the lower third of the rectum especially when it involves 
the anal canal, for if it is situated posteriorly it may be impossible otherwise to get fragments 
for biopsy. E.U.A. is useful when a male patient has a deeply ulcerated growth anteriorly 
and it is important to decide if the prostate is invaded or not. A stricture of the rectum 
or anal canal may also be an important indication for examination under anesthesia if 
symptoms suspicious of a rectal carcinoma develop. 


Barium enema.—This is not necessary or routine practice in the average rectal carcinoma 
and, in fact, a barium enema given to a patient with a stenosing rectosigmoid growth might 
precipitate an attack of obstruction. I quite frequently see patients who have had a barium 
enema when there is a growth within easy reach of the finger and sigmoidoscope; however, 
sometimes these films show points of interest such as a short pelvic colon or advanced 
diverticulitis. 

POINTS IN OPERATIVE TECHNIQUE 

The operation has been described elsewhere (Gabriel, 1948) and I need only mention a 
few special points. Sulphonamide preparation is not given as a routine and is reserved 
for the occasional patient with noticeably offensive diarrhoea and those with a deeply 
ulcerated growth which might perhaps become perforated in the course of the operation. 

A right paramedian incision is used for the preliminary exploration and is, I think, better 
than a left-sided incision because it will be farther from the colostomy. 

After opening the peritoneal cavity a quick infiltration of the abdominal wall is done with 
1°, procaine. The liver, the rest of the colon and the pelvis are examined. If the growth 
is advanced anteriorly it is often helpful in the male to make a transverse incision with a 
long-handled scalpel at the bottom of the rectovesical pouch and a tentative separation can 
be made in the plane of cleavage between the rectum and the base of the bladder. The 
same manoeuvre is useful in the female especially when a hysterectomy has been done 
previously and it might be difficult to find the peritoneal cavity from below. 

After deciding that the growth is operable the pelvic colon is held out by an assistant 
and the base of the pelvic mesocolon is injected with 10 c.c. of 1% procaine without 
adrenaline. This effects a block of the inferior mesenteric plexus and must be to the patient’s 
advantage in preventing ascending impulses. Many of these patients leave the table with a 
pulse-rate of 70 to 80. 

The abdominal wound is closed temporarily with 4 or 5 through-and-through sutures tied 
over gauze and the perineal phase is then carried out in the left lateral position. The dis- 
section is done with straight scissors exactly as it used to be done by my old chief, J. P. 
Lockhart-Mummery. The peritoneum is opened widely and is cut upwards on each side 
as far as can be reached with long blunt-ended scissors. The lateral ligaments are cut and 
igated if necessary. If there is any suggestion of lateral spread the middle hemorrhoidal 
yedicle can be dissected laterally for a short distance and can be divided if thought advisable 
>’ cutting diathermy. 

The fully mobilized rectum encased in a sterile glove is washed with saline and pushed up 
to the abdomen. Sometimes in the case of a large growth in a small pelvis the mobilized 
ctum has to be left in the pelvis and is brought upwards when the abdomen is reopened. 
1e stitch closing the pelvic floor is usually started from below as suggested by F. W. 
ynnaughton many years ago and the needle is passed up into the abdominal cavity on 
@ piece of gauze with the excess catgut wrapped round it. 

The main pedicle is usually ligated above the first sigmoid branch. I do not believe 
the “high tie’’ technique unless there is some specific indication for this which in my 
perience is rare. 

A left iliac colostomy is established, with closure of the lateral space as an invariable 
utine. The pelvic floor is easily closed by bringing up and then carrying on the stitch 
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which has been started from below. A steep Trendelenburg tilt is not required and in fi - 
a 15-degree tilt is seldom exceeded. The internal oblique is sutured to the side of ¢ 
mesocolon and colon to prevent prolapse of small intestine. A snip with scissors throu 
the fibrous margins of the external oblique serves to prevent any undue compression of t 
colon. The bowel is divided with a cautery about 4 cm. external to the abdominal w 
and is decompressed by a soft catheter. Dry gauze dressings are anchored round t ie 
colostomy with Michel clips. 


ozwroak 


RESULTS 


When one meets with an ulcerated flat malignant growth at or about the level of tie 
ano-rectal ring it is impossible, I think, on clinical grounds alone to say if it is a carcinoma 
of the rectum invading the anal canal, or a carcinoma of the anal canal extending up to or 
beneath the rectal mucosa. In any case the histology of these tumours is extremely difficul', 
they may be of mixed histology, part squamous and part adenocarcinoma, so that a biops\ 
is not absolutely final. The one fact that usually applies is that in this situation a carcinoma 
is of a high grade of malignancy and the outlook is fairly bad whatever the histology shows. 
I think these tumours, speaking generally, should be ranked as carcinomas of the rectur 
(Fig. 1A, B, C, D). 

The problem is obvious and it would be a pity to split up a series of cases into 
small sections on a basis of histology. I cannot see that the surgical risk differs at al! 
and from the point of view of statistics the larger they are the more accurate and informative 
they are likely to be. 


The figures which I present include 15 squamous carcinomas of the anal canal, 1 squamous 
carcinoma of the rectal ampulla, 5 sarcomas of the rectum (one being in conjunction with an 
adenocarcinoma), 1 melanoma, 3 mixed adenocarcinoma and squamous carcinoma, and 1 malignant 
carcinoid with liver secondaries. These cases are included in my mortality figures and 20 that 
were operated upon before December 31, 1951, are shown in the survival rate (Table III). 


Table I shows the steady drop in mortality and in the last ten years my overall mortality 
has been 5-3%. During this time the death-rate in my patients at St. Mark’s Hospita! 
has dropped in the five-year period 1947-51 to 3-6%, and from 1952-56 to 1:5%. At one 
time I had 168 cases without a death, and during the ten years 1947-1956 my mortality at 
St. Mark’s in 422 cases has been 11 deaths = 2°6% (Table II). 


TABLE II.—St. MARK’s HospPITAL 


One-Stage Perineo-abdominal Excision of the Rectum for 
Malignant Disease of the Rectum and Anal Canal, Radical 
and Palliative 
For the ten-year period, 1947-1956 inclusive (W. B. Gabriel) 


No. of Operative Operation 





Period cases deaths mortality % 
1947-51 223 8 3-6 
1952-56 199 3 1-5 

Total 422 11 2°6 


In the last five years 73 patients were 70 or over, 5 being 
over 80. At one time there were 168 consecutive cases 
without a death. The 3 operative fatalities since 1952 were: 
(1) a frail old man aged 80 who died on the second day 
after operation from cerebral thrombosis and coronary 
disease; (2) a frail senile man aged 77 who died of cardiac 
failure on the fifth post-operative day; and (3) an immensely 
broad short man aged 65 who died from hemorrhage, 
shock and coronary disease three hours after operation. 


The mortality rate of my patients outside St. Mark’s has been much higher, amounting 
to 22 deaths in 203 operations (10-°8% ). The majority of these were done in the Royal 
Northern Hospital, there being 183 perineo-abdominal excisions with 21 deaths = 11-5%. 
This is more than four times the death-rate in St. Mark’s Hospital in the corresponding 
period and is a serious and significant difference. There are probably a number of factors 
which account for this: on the one hand we have St. Mark’s with its highly specialized 
team and the intake of carcinomas is increased by the patients admitted to our private 
wards; these usually provide earlier cases and better operative risks, whereas in a big 
general hospital I believe we see a higher proportion of older and advanced cases. This is 
borne out by the fact that 1 in 10 of my Royal Northern cases (18 out of 183) have been 
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Fic. 1.—Figure showing lesions of different histological types involving the lower third of the rectum 
ind anal canal. A, Adenocarcinoma of lower third of rectum invading anal canal. B, High-grade 
quamous carcinoma of anal canal extending up into the rectum with metastases in one hemorrhoidal 
ymph node. c, Mixed adenocarcinoma of rectum and anaplastic squamous, carcinoma of anal 
anal. This patient has survived for,twelve years after a perineo-abdominal excision. D, Anaplastic 
‘arcinoma of anal canal. “This was ‘originally considered to be anaplastic squamous, but on 
eview it is now believed to be anaplastic adenocarcinoma. 
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Fic. 2.—Four cases of cancer of the rectum with proved venous involvement followed by long 
survival after perineo-abdominal excision of the rectum. 


A.—C2 case survived 8 years, 

B.—Cl1 case survives 12} years. 

c.—Cl colloid case survives 17 years. 

p.—B case with extensive venous involvement to the point 
of ligation of the pedicle. This patient is alive and 
well 20 years after operation. 
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Sta: e IV cases with secondaries in the liver and of the C cases more than one-quarter (23 
out of 88) proved to be C2 cases. 

| urthermore I have formed the opinion that these patients do not do so well when 
nursed in big busy general wards. At St. Mark’s we have, I believe, a higher ratio of 
nur es to patients than in most London hospitals. My figures indicate the advantage of 
doing these operations in special clinics or wards. 


SURVIVAL RATE 
This is shown in Table III which includes all operation survivors from 1932 to December 
31, 1951, so that a clear period of five years has elapsed. Both radical and palliative cases 
are included and the difference in survival rate in the A, B and C groups follows the usual 
pattern. 


TABLE III.—Five-yEAR SURVIVAL RATE FOLLOWING PERINEO-ABDOMINAL EXCISION 
OF THE RECTUM FOR MALIGNANT DISEASE OF THE RECTUM AND ANAL CANAL 


(Comprising all cases operated upon from January 1932 to December 31, 1951) 





No. of Died of other Died ofcancer Alive Percentage 
operation causes inless inlessthan at five of five-year 
Group survivors Untraced than five years five years years survivors 
A 117 1 9 7 100 85 
B 281 0 29 72 180 64 
j 453 1 26 276 150 33 
Total 851 2 64 355 430 50-5 


Note.—This list includes 5 B cases and 27 C cases who were proved at operation to 
have liver metastases, that is, they were Stage IV cases. Other palliative 
operations due to irremovable local spread are also included in this series. 

If the Stage IV cases are deleted the survival rate in B cases is improved to 
65% and in C cases to 35%. 

Of the 2 untraced cases 1 was operated upon in Spain and the other has 
emigrated to Southern Rhodesia. 


If the Stage IV cases with secondaries in the liver at the time of operation are excluded 
(5 B cases and 27 C cases) the survival rate in B and C cases is slightly improved to 65% 
and 35% respectively. 

Before concluding there is one point to which I must refer. I have heard the perineo- 
abdominal method criticized on the score that venous embolism is more likely to take place 
than in the other methods of combined excision. 

I do not think this is a just or valid argument. My series is bound to contain the average 
number of cases of venous involvement and my survival rate figures speak for themselves. 
This operation depends for success, like any other, on the operator’s technique and 
gentleness. The method of dissection of excised specimens which has been employed at 
St. Mark’s for many years enables the cases of venous involvement to be detected with 
fair certainty and the examples of venous involvement followed by long survival 
(Fig. 2A, B, C, D) show that this does not necessarily imply that embolism to the liver must 
take place either before or during operation. 

This series is probably unique in that of the 1,223 cases reported, all except one were 
examined and classified by Dr. C. Dukes at St. Mark’s Hospital, and to him and his 
epartment I am supremely grateful. 


REFERENCES 
GasriEL, W. B. (1948) The Principles and Practice of Rectal Surgery. 4th Edition. London. 
Dukes, C. E., and Bussey, H. J. R. (1951) Brit. J. Surg., 38, 152. 
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ir. O. V. Lloyd-Davies : 
Synchronous Combined Excision 


The operation of synchronous combined excision, requiring as it does two surgeons, can 
nly be carried out in the lithotomy-Trendelenburg position. Bloodgood in 1906 described the 
se of Halsted’s perineal board or table (see Halsted, 1924), upon which the patient was moved 
uring the operation from Trendelenburg to lithotomy position and Clogg in 1923 described 

rather similar procedure. Mayo in 1910 advocated the lithotomy position for perineal 
xcision and there is little doubt that the even spread of the buttocks and the four-square 
pproach to perineum facilitates the dissection from this aspect. 
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The position more or less as used to-day was first described by Kirschner in 1934 aid 
Devine in 1937. 


We first used the position at St. Mark’s in 1936 for abdomino-anal resections and in 19. 8 
Naunton Morgan and I did the first synchronous combined excision. It was a case I wc'l 
remember with extensive involvement of the iliac and obturator lymph nodes bt 
unfortunately our efforts were of no lasting benefit to the patient. It did, however, reve: 
to us what could be done in those days without increasing the operative mortality. 


Since that time as the result of team work the positioning of the patient has bec. 
gradually perfected. 


The Goligher sacral rest to elevate the perineum has replaced the sand-bag. A sma’! 
lumbar air cushion made by Lilo eliminates undue kyphosis. The Frankis Evans epaulett 
shoulder-rests have removed any danger of a brachial palsy and the angled leg-rests hav: 
been modified to extend the thighs more fully to give an even better access to the abdomen 


The lithotomy-Trendelenburg position has many advantages. Jn the first place the 
choice of several operations is available without change in the patient’s position. The 
single surgeon may carry out either an abdomino-perineal or perineo-abdominal type o! 
excision according to his inclination. Between a quarter and a third of the cases seen may 
be suitable for some form of restorative resection—either an abdomino-anal or anterior 
resection. This position is essential for these operations in order to carry out the special 
rectal toilet before rectal division to eliminate the possibility of transplantation of free 
cancer cells in the lumen. 


Briefly, it consists of irrigation through the anus of the portion of rectum to be retained 
after an exclusion clamp has been placed across the rectum at a minimum distance of 5 cm. 
below the lower margin of the tumour. The solution used is 1 : 500 perchloride of mercury. 
The proximal colon is also very carefully swabbed out with the same solution and suture- 
line recurrences have been virtually eliminated by this method. 


In Hartmann’s operation, now less commonly used than in the past, this rectal toilet 
is also very necessary and can only be accomplished in the lithotomy-Trendelenburg position. 


Secondly, in restorative operations a second assistant can be very conveniently placed 
between the extended legs. 


Thirdly, where the bladder may be incompletely emptied by preliminary decompression, 
complete emptying can be readily obtained with virtually no disturbance to the general 
towel arrangement. 


Fourthly, any further examination such as cystoscopy, ureteric catheterization or a 
sigmoidoscopy when searching for colon polyps, may all be accomplished during a laparotomy 
with the minimum of disturbance. 


Regarding the virtues of the synchronous method, there can be no doubt that it has 
influenced the resectability rate although other factors such as advancements in anesthesia 
ana the fuller understanding of the pre- and post-operative care of the patient together with 
an increase in our knowledge of electrolytic balance have also played a considerable part. 


At St. Mark’s Hospital the resectability rate has increased from 60% to over 90% since 
1938 and from information I have obtained from hospitals elsewhere in the country where 
this method is used the resectability rate has in many instances been doubled. 


In the straightforward case the operation is of course time-saving but it also allows those 
patients with large bulky tumours or with a frozen pelvis—frozen as often as not by 
inflammatory tissue—to be given a chance. They are often the cases in which removal of 
the rectum can only be accomplished by a dual approach and the end-results of operations 
of such magnitude are often very gratifying and certainly worth while. 


In 14-6% of our cases other adherent organs have been removed with the rectum, such 
as loops of ileum, the uterus and adnexa, the vesicles and portions of the prostate and 
bladder—again with considerable time saving when these additional structures require 
removal. In these advanced cases the crude five-year survival rate is 25°%—a low figure— 
but it does indicate that these extended operations have been worth while. 


The figure of 14-6% does not include the removal of the posterior vaginal wall which 
has for some years been a routine procedure for any tumour in the lower half of the rectum 
whether clinically adherent to the vagina or not—with the result that a vaginal recurrence 
is now a rarity. Where even more extensive excisions such as pelvic exenteration are 
necessary most surgeons agree that the synchronous operation using the lithotomy- 
Trendelenburg position is the method of choice. 
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The C2 case, that is the case with glandular spread up to the highest point of ligature, 
‘sents a problem. If it were possible to convert a C2 case into a Cl case by doing a 
cher ligation—that is by tying the inferior mesenteric trunk at its origin—it might 
»ntually be possible to show that there was an actual prolongation of life as the result 
this step. There are, however, many other factors. 


Although high ligation is an almost routine procedure at St. Mark’s for upper-third, 
rectosigmoid and left colon tumours, in this series which mainly concerns tumours of 
the lower and middle thirds it was not done as a routine, but it should certainly be considered 
in those cases with palpable glands reaching the promontory. In poor-risk cases or those 
with marked arteriosclerosis or those where fat obscures the vascular anatomy, this 
extended operation would be unwise and might well increase the operative mortality. 


There are other useful features in the synchronous operation which should be mentioned 
—such as the dual control of hemostasis. Ligatures may be very conveniently passed up 
or down the empty pelvis and tied by the surgeon most conveniently placed. The pelvic 
peritoneal floor closure over an empty pelvis is a great advantage in itself and allows a 
wider removal of peritoneum and subperitoneal tissues. 


Finally the synchronous operation is ideally suited for the training of the young surgeon 
in rectal dissection—since one part of the operation can be completed by a trained surgeon 
whilst the other instructs a junior. In this way there is the minimum loss of time and 
the safety of the patient is not impaired. 

From 1938 to 1955—1,090 synchronous combined excisions have been carried out at 
St. Mark’s Hospital. These have been operated upon by the beginners and the experienced. 


The resectability rate which for some years now has been well over 90% obviously 
includes an increased number of poor-risk cases—but despite this the overall operative 
mortality for the series which includes both palliative and radical cases is 8-6%. 


There has been a steady decline in this rate from 11-5% in the first five-year period to 
4-4% in the last period. The crude five-year survival rate for radical cases is 53-4% but 
this figure cannot be compared with any other combined series for, since 1948, one-quarter 
of the cases presented for this operation have had restorative resections. This quarter 
represents the cream of the tumours in the upper half of the rectum and analysis of this 
group shows an increased proportion of early cases with a reduced operation mortality 
rate, and a much increased survival rate. 


From another aspect they are not comparable even with Mr. Gabriel’s perineo-abdominal 
figures at St. Mark’s since more patients of the older age groups are included in this series, 
the average age of both males and females is nearly two years older. This makes quite 
a difference when the crude five-year rate is statistically corrected for age. 


Some comparisons can be made with the perineo-abdominal method, and of those that 
are important urinary retention and infection should be mentioned. This is two and a 
half times more common in synchronous excisions and the cause in the majority of cases is 
due to varying degrees of damage to the nervi erigentes. 


Watson and Innes Williams (1952) were of the opinion that this damage resulted from 
a failure to divide Waldeyer’s fascia posteriorly. I find this explanation difficult to accept 
since the division of this fascia at the bony pelvic outlet is a formal and defined step in the 
perineal dissection. A truer explanation probably lies in the comparison of these two 
operations. When the major part of the dissection is carried out from above as in the 
synchronous or abdomino-perineal method, the ureters can be seen and, if necessary, 
exposed throughout their course. This enables the surgeon to remove the lateral ligaments 
widely out upon the pelvic walls and this I think is where the nerve damage occurs. 
When the major part of the dissection is carried out from below, as in the perineo- 
abdominal method, the surgeon has no accurate knowledge of the position of the ureters 
and takes a course closer to the bowel. 

Goligher in 1951 reported upon the sex function after combined excision and found 
one-quarter to be totally impotent. There was no statistical difference between the 
synchronous and perineo-abdominal operations but the series was really not large enough 
to evaluate. 

When dealing with malignant disease it is very necessary to be as radical as possible but 
one should balance the effects of any complication in terms of the length of the patient’s 
life. At present there are no figures to give us any decision in this matter. 


From a practical viewpoint I think the perineo-abdominal method of dissection is the 
operation of choice for the case of colitis where the patient is often young and any increased 
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risk of the destruction of sex function or a urinary disability would be totally unwarrante: . 
It may also well be the method of choice for the very elderly man with prostatic symptom . 


One final comparison relating to pulmonary embolism. It has been suggested that th 
position of the calves of the patient in the leg rests might induce increased venous stasi . 
The legs are, of course, well elevated during periods of the synchronous operation and th: 
St. Mark’s statistics show no difference in the incidence of embolism between the perinec - 
abdominal and synchronous methods. 


I have tried to give a fair assessment of the synchronous combined excision method bu 
there is undoubtedly a place for all these operations in the hands of those well skilled i: 
the various methods. 


The synchronous operation has now a well-established position in the surgery of recta 
cancer and is becoming increasingly the method of choice. In the average case there can 
be no difference between the results of the three established methods of rectal excision. 
However, in the advanced cases, bulky and adherent to the pelvis or to other organs, this 
may often be the only method by which excision is possible and some good results can 
be obtained. 
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Mr. C. Naunton Morgan: 
Restorative Resection 


In considering the subject of carcinoma of the rectum re-evaluation of the mode of 
lymphatic spread has shown that although the upward pathway is by far the most constant 
and frequent, downward spread is uncommon. Dukes has shown that retrograde lymphatic 
involvement was present in 6:5% of 1,500 operation specimens, but in only 2% did this 
occur for more than 2 cm. It was also noted in those specimens exhibiting downward 
extension that about three-quarters of the growths were of a high grade of malignancy. 
Lateral spread in the pelvic fascia and musculature is also unusual when the rectal carcinoma 
lies above the pelvic peritoneal pouch (Wood and Wilkie, 1933; Sauer and Bacon, 1951). 
In fact, local recurrence following combined excision of growths with lymphatic involve- 
ment, situated above the peritoneal cul de sac, was found in 3-6%. With similar lesions 
placed below this level, the incidence of local recurrence was much higher, namely 23% 
(Gilchrist and David, 1948). These facts have resulted in renewed attempts, in selected 
cases, to preserve a portion of the rectum and anal canal and to restore continuity. 


The proportion of growths suitable for such procedures is small when compared with 
those for which combined excision is essential. For this reason, in order to present a 
true picture of the place of restorative methods, it is desirable to record personal experience 
in the treatment of all carcinomas of the rectum, more especially in recent years. The role 
of restoration will thus be seen against the broad background of the most radical of all 
operations for rectal carcinoma, namely combined excision. Since many cancers situated 
in the rectosigmoid region have, in the past, often been removed by combined excision, 
growths at this site are included in the present series of carcinoma of the rectum. The level 
of the lower border of the sacral promontory has been arbitrarily used to mark this site. 


Operability (resectability) rate —Of the total number of carcinomas of the rectum seen, 
94-8% were removed. 


Operative mortality rate-—After exclusion of 54 major operations performed by my 
colleagues on my behalf and 19 local excisions performed for tiny growths and malignant 
polyps, some 523 major operations remain. Non-restorative operations numbered 381 
of which 361 were combined excisions and the remaining 142 (27°) restorative procedures. 
The operative mortality rate for synchronous combined excision and restorative resecticn 
is the same, namely 4-2%. These figures cover the period 1948-1956, 
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CRITERIA FOR RESTORATIVE OPERATIONS 


At St. Mark’s Hospital we have formulated certain criteria for the selection of cases 
suitable for restoration of continuity. 


a) Type of operation —The operative procedure must allow of normal defecation. Thus 
the anal canal with its musculature and linings should be left undamaged together with a 
portion of the rectum above the ano-rectal ring. The rectum and a portion of the sigmoid 
colon together with the meso-sigmoid and meso-rectum must be excised en bloc for a 
distance of at least 5 cm. by measurement, below the lowest border of the growth. The 
same upward lymphatic field as that required for radical combined excision should be 
removed. 

Both anterior resection and abdomino-anal resection (Maunsell-Weir) satisfy these 
requirements but the latter operation does not always give a perfect functional result. 
Further, in order to restore continuity, a long sigmoid loop or mobilization of the trans- 
verse colon is necessary. Of the 142 restorative operations the large majority, 138, were 
anterior resections. 


(b) Site.-—The lesion should not be less than 10 cm. from the anus by sigmoidoscopic 
measurement and in addition should not lie below the level of the peritoneal reflection. 
The peritoneal reflection is variable, but the sigmoidoscopic measurement together with 
the relation of the growth to the peritoneal reflection form a useful yardstick for assessing 
the site of a growth. 


(c) Extent and grade.—When the primary growth is advanced with evidence of marked 
extra-rectal or peritoneal spread, or is of a high grade of malignancy, the chance of local 
recurrence is great. Under these circumstances a restorative operation should not be 
undertaken. However, when there are a few secondary deposits in the liver, if complete 
removal of the primary growth is possible, then restorative operation is desirable. In fact, 
apart from cases in which the primary growth is extensive and liver secondaries are judged 
not to occupy more than half the liver substance, restorative resection is the best palliative 
operation. Of the 138 anterior resections in this series 28, or 20%, were palliative in nature. 


(d) Build of the patient.—Owing to operative difficulties and inability to define the 
mesenteric vascular pattern, a short obese subject with a small pelvis and fat-laden mesentery 
is generally unsuited to restorative operation. 


IMPLANTATION OF MALIGNANT CELLS 


Recurrence in the suture line or in the vicinity of the anastomosis following anterior 
resection was noted in a restorative resection I performed in 1936. This necessitated 
combined excision about six months later. The risk of implantation of growth at operation 
was then clearly demonstrated and in 1950, Lloyd-Davies and I recorded the gravity of 
this hazard. Goligher e7 a/. (1951) reported that transplantation of growth accounted for 
about 50% of recurrences at or near the suture line. 


That malignant cells can be implanted into the colonic suture in rabbits was shown by 
Vink (1954) especially after “sterilization” of the bowel by locally acting sulphonamides 
and streptomycin. McGrew et al. (1954) reported the presence of free malignant cells in 
the colon in 42° of proximal ends and 65% of distal ends of resected large intestine. 


At St. Mark’s Hospital, since 1948, we have attempted to destroy malignant cells in the 
lumen of the bowel by exclusion of the bowel 5 cm. below the growth followed by thorough 
lavage of the rectum with 1 : 500 mercury perchloride. The rectum is then divided below 
the clamp. The proximal divided end of the colon is swabbed with the same solution and 
particular attention is given to the cut ends of the bowel to be anastomosed. 

Since using this technique the local recurrence rate in the region of the anastomosis has 
fallen from 21°% to 1-5°% in the last 136 operations. It is admitted that the two series are 
not strictly comparable since as yet enough time has not elapsed—but these figures are 
strongly suggestive. 

In one of the two cases with local recurrence, the exclusion clamp slipped during removal 
of the specimen and the other was an advanced growth with glands extending high on the 
aorta. 


ANTERIOR RESECTION—RESULTS OF TREATMENT 
The number of abdomino-anal resections performed was only 4 and for this reason only 
the 138 anterior resections will be considered. The operative mortality rate for anterior 
resections performed at St. Mark’s Hospital was 2-5% and at other hospitals was 7%. 
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Likewise the mortality rate for synchronous combined excisions was 3:3% but was 5-2 { 
in cases treated elsewhere. The influence of sex on the operative mortality is notewortt :. 
In the male undergoing anterior resection, it was 6:6 °% whilst in the female only 16%. Te 
mortality rate following synchronous combined excision in males was 4:2% and no 
females 3-3%. 


Survival rate-——Dr. Cuthbert Dukes has already discussed the fallacies of comparis« 1 
of results without taking into account the age and sex of the patient, and the site, exte:.t 
and histological grading of the growth. 


To illustrate this point the crude five-year survival rate following 138 anterior resectiors 
between 1948 and 1956 was 54%, whilst that of 361 synchronous combined excision was 46 ° 
This is to be expected since the less advanced growths have, in the main, been subjected tv. 
anterior resection. In fact, the number of early or A cases treated by anterior resectior 
was over twice as many as those undergoing combined excision. The survival rate in the 
female is also better than in the male (males 54-6°%, fernales 79-9°%), but these are figure: 
for “‘radical cases” only. 


A reasonable comparison of the results of operations can enly be obtained by considering 
the radical treatment of growths at similar sites, in this instance in the intraperitonea! 
rectum and rectosigmoid after correction for age, sex and extent of the growth. 


The crude five-year survival rate for 110 radical anterior resections has been shown to 
be 66%. When this figure has been corrected, the survival rate is 819%. A similar corrected 
survival rate for a comparable group of growths removed by combined excision is 78-5 %. 


The slight difference is not of statistical significance but it does support the view that 
anterior restorative resection has a place in the treatment of suitable growths of the upper 
rectum and rectosigmoid and that patients so treated have as good a prognosis, without 
a colostomy, as those subjected to combined excision. 


We have all been anxious about the wisdom of performing restorative operations. It is 
now felt that it has been proved beyond all doubt that anterior resection has a place in the 
treatment of carcinoma of the rectum and the results compare favourably with those of 
combined excision. This is shown in the happiness and gratitude of patients alive and well 
without colostomies. 
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Medico-legal Adventures and Misadventures in Gynecology 
and Obstetrics [Abridged] 


By F. E. Camps, M.D., D.T.M.&H. 


THose who practise forensic pathology must encounter other important aspects of 
gynecology and obstetrics than those associated with crime. In fact, the most common 
criminal aspect of the subject—criminal abortion—is almost always due to a “‘lay”’ operator. 

Thus, apart from deaths from violence or criminal abortion, the Coroner investigates 
those associated with surgical operations, therapeutic procedures, and, for this may not 
be generally appreciated, deaths in which the public interest is involved such as food 
poisoning. Into such a category will fall, when associated with mortality, outbreaks of 
puerperal infection and of infections of babies both newborn and in the neonatal period. 

Before the introduction of chemotherapy and antibiotics, streptococcal infections were 
of considerable interest to the epidemiologist, and following the judgment in the case of 
Lindsay County Council v. Marshall (1937) there was an added medico-legal flavour in 
respect of the liability of maternity units when puerperal infection occurred. It is of 
interest to notice that twenty years later this case has apparently been forgotten, whether 
due to a more modern outlook or as a result of the National Health Service. 

Clearly the investigation of multiple or recurrent cases of infection in any community, 
whether it be small or large, is an epidemiological matter, but the investigation must be 
undertaken with the full co-operation of everybody whether it be a trainee or a consultant, 
a technician or a pathologist or even a police officer. Apart from ethical considerations, 
there is always the overwhelming opinion in this country that it is better to deal with such 
matters in public. 

In addition, all unexpected or sudden deaths following midwifery or gynecological 
procedures should be within the range of the Coroner’s investigation. 

Examples of the scope of his investigations can be given under the following headings: 


'. Deaths During or Following Operation or Delivery 
Into this category fall such things as hemorrhage following operation and post-operative 
shock. In many of such cases, death appeared to be inevitable but operation essential to 
"ve any chance of life. Clearly it is against public policy for surgeons to be prevented 
{om embarking upon forlorn hopes. At the same time, it is advisable when risks deliberately 
‘ken do not succeed that the public’s mind should be relieved of any suspicion that death 
is, in fact, inevitable. For this reason the Coroner may decide to employ a pathologist, 
yt associated with the hospital or surgeon, to carry out the autopsy. Indeed the hospital 
athologist frequently desires to be relieved of the responsibility of having to criticize a 
olleague. In any event, there should be no reason to expect the standard of autopsy to 
e inferior to that done in hospital or that all necessary material for investigation should 
xt be collected. 

It is of interest in connexion with delivery, that whereas prior to 1939 deaths from 
bstetric shock associated with the premature administration of preparations of pituitary 
<tracts were relatively common, I have seen none for the last three years. This may be 
ecause I no longer work in rural areas. Among other causes of death during or after 
elivery are those due to cardiac inhibition of which the following is an illustrative case: 
“A young woman (primipara) had her baby in hospital and it was necessary to do an 
pisiotomy. In order to make her as comfortable as possible—she was a doctor’s wife— 
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the obstetrician suggested an immediate repair. This was performed under light anesthe ia 
in the form of trilene, gas and oxygen. When the needle entered the perineum her he rt 
stopped and nothing restored it.” 
Such a case fulfils all the criteria demanded: 
(1) a state of sensitivity—light anesthesia. 
(2) a stimulus —needle prick. 


Such a case is similar to those believed to occur during criminal abortion, when the wom:n 
is very frightened. It may be, however, that some of those described by pathologists wee, 
in fact, due to other causes. 

From time to time, cases are seen which have died at home or shortly after arrival ‘n 
hospital from concealed accidental hemorrhage, while others still die, but not common), 
of post-partum hemorrhage. Such deaths may be complicated by blood transfusion and 
it may be difficult to assess how much the death was due to hemorrhage or to some mi-- 
carriage of the transfusion. It is also clear that women who die during labour (other than 
from some obvious vascular disease) require a most careful and critical autopsy: during 
the last year I have seen a fatal embolism due to liquor amnii. 


II. Deaths During Gynecological Procedures 


Deaths occurring during therapeutic procedures are rare although the hazards of blood 
transfusion should always be borne in mind. Only one case of air embolus has been 
encountered following insufflation of the fallopian tubes for investigation of sterility. In 
this case the air entered because of rupture of adhesions at the distal end of the right 
fallopian tube due to an old ectopic gestation. 


III. Injuries to the Genital Tract Due to Other Procedures 


Occasionally, gynecological complications arise from other procedures and in 1956 
there was a somewhat unusual case: 

“A married woman of 56 without children was admitted to hospital on account of an 
anemia. Examination of the feces showed persistent occult blood and as the source 
could not be discovered a barium enema was requested to exclude malignant disease. The 
technique employed was the insertion of a catheter with an inflatable balloon and the 
subsequent introduction of barium under gravity pressure. The examination which was 
carried out in semi-darkness appeared to proceed properly although the woman showed 
signs of discomfort which were regarded as normal. Radiological examination showed 
what appeared to be an obstruction and she was allowed to follow the usual routine of 
emptying the bowel in a bedpan and removal of the catheter. This was accompanied by 
passage of a little blood which did not give cause for alarm and she returned to the ward 
apparently a little shocked. On the following morning she complained of abdominal pain 
and a further radiological examination showed free barium in the peritoneal cavity. 
A laparotomy confirmed this and a colostomy was performed as it was believed that she 
had perforated a large bowel growth. As there was bleeding from the vagina, an apparently 
intact hymen was incised which revealed a tear in the vaginal wall about 1} in. long. In 
spite of active treatment including blood transfusion she died eight hours after the operation. 

“Autopsy revealed an extravasation of blood extra-peritoneally in the loose pelvic tissues 
which had arisen from vertical tears in the lateral walls of the vagina, typical of over 
stretching; barium was present in the tissues beneath. It was also present in the peritonea! 
cavity and the route of entry could be traced through the uterine cavity and fallopian tubes. 
It was therefore quite clear that the barium had, in fact, been introduced with the catheter 
and balloon in the vagina, the vaginal tears being due to distension by the balloon and the 
barium to gravity pressure with the introitus blocked by the balloon.” 


IV. Coincidental Findings at Autopsy 


From time to time, coincidental gynecological and obstetric findings are revealed during 
routine medico-legal autopsies and perhaps the most interesting was a three months’ 
pregnancy with a butterfly pessary still in situ in a woman who had taken her life by coal 
gas poisoning. 


V_—- Deaths Due to Abortion or Attempted Abortion % 


Abortions are the most common cause of investigation and most of these are suspected 
if not proved to be due to interference. Apart from death from shock, air embolism, hemo- 
rrhage or cardiac inhibition, the commonest cause of death is infection. The infecting 
organism has changed during the last twenty years, mostly due to the introduction of 
antibiotics. Although anaerobics, streptococci and staphylococci are occasionally 
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er-ountered with broad ligament infection and pyemia, the commonest organism is 
C!. welchii. Death may occur in two ways, either rapidly from septicemia, in which case 
th: external appearance of the body is usually leaden in colour with slight jaundice and 
aui‘opsy reveals a gross blood-stream infection, or later from renal failure with the incorrectly- 
caled “lower nephron nephrosis”. Those due to an obvious clostridial infection present 
ne difficulty but it is not uncommon to find renal failure with a similar picture with or 
without gangrene or necrosis of the uterine wall without isolation of a specific organism. 
It seems probable that in some of the cases the renal condition is consequent upon antiseptic 
fluid entering the blood stream through the placental sinuses during its introduction into 
the cavity with intent to cause abortion. 


Vi. Other Criminal Acts . 

Recently a prosecution was carried out under the Infant Life (Preservation) Act 1929, 
This Act provides that any person who with intent to destroy the life of a child capable of 
being born alive, by any wilful act causes a child to die before it has an existence independent 
of its mother shall be guilty... 

In this case, the child believed at ante-natal examination to be of 26 weeks’ gestation, was 
delivered on the day following an assault during which the mother was struck or kicked 
on the abdomen. The feetal heart was heard on admission to hospital but not the following 
morning. On delivery the child was dead and subsequent autopsy showed fractured ribs and 
injuries to the lung and liver. All measurements and other evidence of maturity indicated 
the child to be of at least 28 weeks’ gestation and there was, in fact, nothing to indicate 
that it could not have lived. A retro-placental blood clot was demonstrated. The 
accused man was acquitted of the charge although neither maturity nor cause of death 
in utero was seriously challenged. 
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DISCUSSION ON TUBERCULOUS CERVICAL ADENITIS 


Mr. T. J. Wilmot: 

Tuberculous cervical adenitis is now an uncommon condition in many parts of Great 
Britain, but it is still by no means uncommon in Northern Ireland where I have treated over 
80 patients during the past five years. 

This condition was discussed by the Section of Pediatrics of this Society exactly a year 
ago (Proceedings, 49, 969); many opinions expressed at that meeting will be in agreement with 
those put forward now. 

When I was a student I was taught that one of the indications for tonsillectomy was tubercu- 
lous adenitis of the cervical lymph nodes; but I seldom saw tonsillectomy performed for this 
reason and I never saw the results of histological examination of tonsils removed on this 
account. Treatment of these cases was left largely in the hands of the general surgeons and 
the tonsils were often left undisturbed. An ear, nose and throat surgeon, trained in the 
detailed anatomy of the neck, trained to examine the throat and the pharynx with its 
extensions, and trained in the art of tonsillectomy, is the best fitted to deal with this condition. 
All my cases have been seen and treated in conjunction with Dr. Edwin James, the chest 
physician for this area. 

Clinical Material 

This paper is based on 78 patients seen between November 1951 and July 1956. The vast 
majority of these (73°) have shown involvement of the upper deep cervical lymph nodes, 
either alone or in conjunction with other lymphatic groups (Table I). In the 57 with involve- 
ment of this group of nodes, the infection has been unilateral in all but two, i.e. in 96-5%. 


TABLE I.—Groups OF LYMPH Nopes AFFECTED 


Upper deep cervical .. o we 
Submandibular. . on . 
Supraclavicular i «2 
Posterior triangle re we. 
Submental os ss ao ae 
More than one group .. ia 

Total 78 


Age Incidence 

Tuberculous cervical adenitis is regarded as being a disease of children and the maximum 
incidence occurs in childhood, but 44-8° of our patients were over the age of 15 when first 
seen and 34-5 % were over the age of 25 (Table II). 


TABLE II.—AGE INCIDENCE WHEN First SEEN 


Five-year periods Ten-year periods 
Age ee . O4 59 10-14 15-24 25-34 35-44 45-54 55+ 
No. of cases... 3 26 14 8 11 10 5 1 


Clinical Appearances 

The characteristic feature of most of these patients is the complete lack of constitutional 
signs. As Dr. F. J. W. Miller has pointed out (1956), these do occasionally occur in the 
‘orm of a febrile reaction with early softening, but this has been a very rare phenomenon in 
his series. The patient usually presents with a lump in the neck which may be quite recent 
or may have been present for months or years (Table III). 


TABLE II].—LENGTH OF TIME SWELLING PRESENT WHEN First SEEN 


Less than one month .. s o » 
One to three months .. — < a 
Four months to twelve months << oe 
Between one and three years i 
Between three and nine years -— a 
Ten vears and over... _ a 

Total 76 


DECEMBER 
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In only 4 (5-1 %) did active pulmonary tuberculosis accompany the cervical adenitis. 1 
patients (20-5 %) gave a history of previous tuberculosis and in 2 of these the previous lesio 
had been a cervical adenitis. In 94:9°%, however, the cervical lesion was the only evidenc 
of active tuberculosis during the time they were under our care. 

The Role of the Tonsils 

It has been part of this investigation to attempt to clarify the role played by the tonsils i: 
this infection. Tonsillectomy has been performed in 44 patients; in 27 of these all tissu 
removed, including any adenoid tissue, has been examined histologically by Dr. J. Edga 
Morison of the Central Laboratory, Belfast. Of these, 12 (44-4%) showed evidence o 
tuberculosis in the tonsils and 1 case showed tuberculous infection in a small adenoic 
remnant. The appearances of the tonsils on clinical examination are of little or no signifi- 
cance and are no guide to the presence or absence of tuberculous infection. We believe that 
with such a high tuberculous incidence, the tonsils should be removed in all cases where the 
deep cervical chain is involved unless there are strong contra-indications. Moreover, like 
Dr. Miller, we believe that intercurrent infection plays an important part in causing softening 
of previously quiescent but enlarged nodes. We think that non-specific tonsillitis is especially 
important in this respect and is another good reason why the tonsils and any other infected 
foci in the mouth, nose and throat, should be removed. Mr. Denis Browne has advocated 
this policy for many years but it does not appear to have been widely practised. 1 feel that 
the main clinical responsibility should be in the hands of ear, nose and throat surgeons. 
The general surgeon often feels that tonsillectomy is of littlke or no value: he does not, 
however, see the full clinical picture of this condition. 


Management 

Once active tuberculous infection of the cervical nodes is suspected, active steps should be 
taken to confirm the diagnosis and institute treatment. Our policy is to admit all patients to 
hospital within a few days. A thorough general examination is then made, an X-ray of the 
chest and, if necessary, of the neck carried out and tuberculin sensitivity tests done. The 
latter are of considerable diagnostic significance; in 50 recorded and proved cases 31 were 
positive in a dilution of 1/10,000, 13 in a dilution of 1/1,000 and only one was negative. Once 
the diagnosis has been confirmed, or is strongly suspected, chemotherapy is commenced and 
continues throughout surgical treatment and for a total period of not less than three months. 

Where the disease is bilateral and extends well down the neck, extension from the medi- 
astinum should be suspected. Chemotherapy, prolonged if necessary for many months, is 
then the treatment of choice and surgery should be limited to aspiration or curettage of 
cold abscesses, although limited surgical excisions may be possible at a later date. In 73 
of our 78 cases (94°%), however, the infection was unilateral, being localized to one or more 
of the upper groups. In 57 patients (73%), the upper deep cervical group only was affected 
and our treatment of these was basically excision if uncomplicated, or not responding rapidly 
to simpler measures. Calcified nodes are not excised but a partially calcified node, guilty of 
frequent flare-ups, is better excised in a young patient. Once surgical treatment has been 
completed, the patient is sent home and continues his chemotherapy under the direction of 
his general practitioner. 

All specimens of tuberculous material have been examined bacteriologically by Dr. Violet 
Reilly who was able to demonstrate tubercle bacilli in 39 out of 51 patients but has only been 
able to culture these organisms on four occasions. Of these, three have been human and one 
bovine. This is in agreement with her general finding, published in 1950, that extra- 
pulmonary tuberculosis in Northern Ireland is commonly human in origin. 


Surgical Principles and Technique 

Surgery is directed first towards the glands if there is softening or frank abscess formation 
because delay makes excision more difficult and is likely to lead to greater skin involvement 
with consequent scarring. If no evidence of softening is present, surgery is directed first 
towards the tonsils and adenoid tissue or towards eliminating dental sepsis. Whether any 
of these structures is infected with tubercle bacilli or pyogenic cocci is immaterial, infection 
is better eliminated. These simple procedures alone will be sufficient to allow many glands, 
at first thought to be tuberculous, to resolve without further treatment. In such cases, the 
tuberculin skin reactions are usually negative and the X-rays of chest normal. If the gland 
does not reduce rapidly in size after tonsillectomy, the patient can be sent home on chemo- 
therapy. If the affected gland increases in size or shows any tendency to break down, 
excision is then performed without delay. In our series, in 40 cases where the clinical 
diagnosis of tuberculous adenitis was not in doubt, 33 did not resolve on chemotherapy and 
had a later surgical excision carried out (82°5°%). There is much to be said, therefore, when 
everything indicates an isolated gland infection, for following up the tonsillectomy by a 
routine dissection of the gland. This I have done increasingly often as the series has 
continued. 
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All surgical treatment, once the diagnosis has been confirmed, has been carried out under 
i: niazid 5 mg. per kg. with PAS in doses of one cachet (1-5 grams) for each 50 mg. tablet 
© isoniazid. In very young children isoniazid syrup was given instead of tablets and the 
| 4S was omitted. Chemotherapy has not, in our view, however, proved effective in clearing 
u» the infection unaided and this is in keeping with the mechanical difficulty in gctting the 

ents into the avascular tissue affected. 

It is often possible to excise a cold abscess and underlying node in one mass. If the over- 

ing skin is involved, but not extensively, it should be sacrificed: it should not be allowed to 
celay surgical excision, but on the contrary, should spur the surgeon on to early action. If 

xin involvement is extensive, preliminary aspiration or curettage with more prolonged 
chemotherapy may be necessary to reduce the lesion to satisfactory surgical dimensions. 
Here, experience is the best guide. When dissecting the skin over a cold abscess, the use of 
fine plastic surgery skin hooks is helpful. Careful, gentle, anatomical, sharp dissection of 
the whole lesion should be carried out, and suction should be available to remove any 
tuberculous pus. The key to most of these dissections is the sternomastoid muscle; once this 
has been carefully defined from the surrounding, and often dense, fibrous tissue, other 
landmarks become plain. Gentle retraction and the use of fine plain catgut rather than 
diathermy, facilitate healing which is usually very rapid. Incisions, of course, are placed 
in the line of the skin creases and only the minimum of skin is excised when it is inevitable. 
All obviously tuberculous glands should be excised, but normal glands should be left in situ. 

When a diffuse tuberculous mass is present, prolonged chemotherapy is often successful 
in reducing this to a more localized lesion which can be excised. Sometimes, however, a 
cold abscess is so extensive, or in such a position, as to preclude excision. Under these 
conditions, the method I have found most successful is to open the area widely, using a skin- 
crease incision, and curette both abscess and the gland responsible for it under direct vision. 
The incision is then stitched carefully allowing room for a small drain and a polythene irriga- 
tion tube through which the cavity may be irrigated with PAS solution. 

Any residual gland tissue can, if necessary, be excised later. In the few patients where I 
have used this method there has been no secondary infection. 

All wound cavities, before suture, have been irrigated with PAS solution. In spite of 
the spilling of tuberculous pus and tedious, lengthy dissections, all our wounds have healed 
by first intention. There is little or no post-operative pain and children have the minimum of 
painful ward dressings. There is no doubt in the minds of most of the patients that they 
suffer more after tonsillectomy than after the neck dissection. 


Results 

Of those patients deemed suitable for surgery, 52 had an excision of glands carried out,and 
of these, 3 developed recurrence deep to the cervical scar. These were treated by further 
excision and have not, to date, recurred again (Table I'V). 


TABLE IV.—RESULTS 
3 Recurred. Treated by re-excision 
Excision 52 


Subsided after: Tonsillectomy 
Adenoidectomy .. = a 
Minor surgery (aspiration, &c.). . 
Unsuitable for surgery because of long-standing, 
widespread, recurrent adenitis .. ne iia 
Not considered for surgery because of coincident 
pulmonary disease ei ee i “< 
Subsided with chemotherapy alone, surgery not 
necessary ie se me es en 
Refused operation .. si ~ 
Died (coincident Hodgkin’s disease) 


No recurrence 1-5 years 


Subsided with chemotherapy 


Simpler methods such as aspiration, incision and curettage were employed in only 11 
patients; in 6 of these excision was later carried out. No skin grafts have been 


necessary. 
Of the excised glands 49 were upper deep cervical, 8 were submandibular, 1 was submental, 


1 was facial. 

The results of excision have been good both clinically and cosmetically. In all but 3 of 
the patients operated on, the cervical lesion appears to have completely cleared up. In 
those whose glands recurred, a further simple excision and continuation of chemotherapy 
has resulted in apparent cure. We have not found it necessary to deal with these patients 
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as is so often advocated, by prolonged rest and other general measures; once the cervica 
lesion has been excised, convalescence need not be long and it has been our practice to retur: 
children to school within two or three weeks of the operation. Stay in hospital has bee 
short following gland dissection, many patients have been home on the fifth day and th: 
average has been between seven and eight days. Because of poor rural communications 
many patients have had to stay longer than was strictly necessary. 


Operative Complications 

(1) Nerve injuries.—The spinal accessory nerve was divided in one case where a large mas: 
of glands had been present for two years and did not respond to chemotherapy. The nerve 
was traced into and out of the mass but could not be freed. It was divided. In this case, 
full function has returned to the affected muscles. 

In 3 patients the cervical branch of the facial nerve has been cut; in only 1 of these is any 
weakness of the angle of the mouth now visible. 

(2) Keloid formation.—Only in 2 patients has this occurred and then only to a minor 
degree. Both have received suitable radiation therapy with benefit. 


Conclusion.—I believe that the E.N.T. surgeon is, or should be, the surgeon best equipped 
to deal with tuberculous cervical adenitis—a problem which is so closely integrated with 
oral and pharyngeal sepsis. Co-operation with the chest physician for the area is, however, 
highly desirable. 
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Mr. J. J. Mason Brown: 


Incidence of the Disease 

Admissions to the general surgical wards of a children’s hospital give some indication of 
the incidence of cervical glandular tuberculosis. 

In 1924 to 1925, 221 children were admitted with this diagnosis (110 patients per year). At 
this time also large numbers of children with cold abscesses were treated as out-patients but 
there is no means now of assessing their numbers. In the period 1947 to 1951 there were 78 
admissions (16 per year) and from 1952 to 1956 there were only 43 admissions (9 per year). 
In the past ten years outpatient treatment has not been practised so that there has been a 
marked fall in the numbers coming for surgical treatment and probably also in the incidence 
of the disease. 

The age incidence for 121 patients below the age of 12 is shown in Table I. The numbers 


TABLE I.—TUBERCULOUS CERVICAL ADENITIS 1947-1956 
Age Incidence 


Year of life Patients 

Ist 1 

2nd 6 

3rd 4 

4th 11 

5th 7 

6th 10 

7th 12 

8th 13 

9th 16 

10th 16 

11th 17 

12th 8 

All under 12 121 


are too small to draw definite conclusions but the maximum incidence appears to be from 
the 7th to the 11th year although it is found at all ages and its frequency in the second year of 
life is not always appreciated. Of the 121 patients 58 were boys and 63 girls so that the sex 
incidence is practically equal. 


Incidence in Town and Country 

91, or 75%, came from the country and only 25% from the town. This is of interest 
because tuberculous cervical adenitis is still a common condition in the regions with a 
preponderance of rural population (Davidson, 1957). During the same period there were 
18 children with other than cervical peripheral glandular tuberculosis and 13 of them, i.e. 
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72%, came from the towns. It seems that the country child is likely to develop cervical 
¢ andular tubercle whereas the town child is more likely to develop peripheral adenitis in 
ciher sites. The greatly improved social conditions, the rigid control of foodstuffs, the 
cevelopment of tuberculin-tested herds and the universal sterilization (in the towns at least) 
cf all other grades of milk are responsible for the falling incidence of tuberculous cervical 
edenitis. The greater proportion of these cases results from bovine infection and it is not 
curprising that the greatest incidence is in country children. Indeed, there is good evidence 
that 2 of the children included under town cases acquired the infection as the result of a “‘nice 
country holiday”. In the extra-cervical cases of peripheral glanduiar tuberculosis the 
organism gains entry through some breech in the skin surface and most of these cases have 
been in town children living in poor surroundings and in overcrowded conditions, and the 
source has been contact with a case of tuberculosis either directly or indirectly. 


Pathology 

Rational treatment must be founded on an understanding of the pathology. If tuberculous 
cervical adenitis is the glandular component of a primary tuberculous infection or complex, 
e.g. with the primary focus in the tonsil and spread to the jugulo-digastric glands or a primary 
infection in a tooth socket with spread to the submandibular nodes, bovine infection would 
be most likely and an attempt to remove the primary focus and the glandular component 
of the primary complex would be justified. If, on the other hand, the disease is a secondary 
spread from a primary complex elsewhere surgical treatment would be of no value except 
in the treatment of complications. Most children with tuberculous cervical adenitis show 
no evidence of another primary complex and section of the tonsils confirms that they are 
infected so that there seems little doubt in most cases that the lesion is the glandular part of 
a primary complex. 

The behaviour of the cervical nodes resembles closely that of the nodes in peripheral 
adenitis following infection at the site of injury or injection (Miller, 1953). In the neck the 
nodes most often affected are the tonsillar glands and the submandibular node which between 
them drain a large part of the mouth and pharynx which are not readily examined and in 
which it is difficult to demonstrate a primary lesion. The tonsils may look normal and yet 
be the site of tuberculous infection. Primary tuberculous infection does occur in the mouth 
but its true nature may not be appreciated. Boyes et al. (1956) report 7 cases aged from 2 to 
17 years, only 1 being over the age of 10. The lesion presents as a painless ulcer which 
usually follows trauma, such as tooth extraction, and there is early involvement of the 
regional nodes. In any tuberculous adenitis there is always one node in the gland mass 
which overshadows the rest, it is bigger, it appears first, it is the first to show periadenitis and 
the first to soften and the primary focus is in its catchment area. 


The Aims of Treatment 

As cervical glandular tuberculosis is usually the glandular component of a primary complex 
the aims of treatment must be to eliminate the infection in the shortest possible time with 
the least possible disturbance of the child, to secure healing without scarring and to prevent 
dissemination of the infection. Antibiotic therapy might be expected to fulfil these aims. 


The results of antibiotic therapy.—If the glands are firm and of recent origin when therapy 
is begun the gland mass shrinks but one main gland remains large and may flare up and 
soften despite long-term use of isoniazid and PAS. There is no doubt that a four-weeks’ 
course of streptomycin and PAS will shrivel the glands and make them less matted to each 
other but it is not long after the cessation of treatment before the glands soften. In addition 
the exhibition of isoniazid may cause the rapid breakdown of tuberculous cervical nodes and 
so precipitate abscess formation (Lincoln, 1956). It seems, therefore, that with the antibiotics 
at present available we can fulfil the aims of treatment only when treatment is begun at a very 
early stage. When a new and potent drug becomes available the usual tendency is to expect 
too much from its use, e.g. penicillin in acute osteomyelitis and Eumydrin in pyloric stenosis. 
The indications for surgical treatment previously worked out from a wealth of clinical 
experience tend to be forgotten and have to be re-learned if the drug does not come up to 


expectations. 


The Possibilities of Surgical Treatment 

Having accepted that the antibiotics cannot fulfil the requirements of treatment and 
believing that cervical adenitis is a primary complex, what has surgery to offer in its treatment? 
Logically both the primary focus and the nodes should be removed as soon as possible to 
prevent the further spread of infection. Which should be dealt with first? Swenson and 
Small (1952) advise removal of the primary focus, i.e. usually the tonsil. They advise that if 
a child presents with unilateral, matted, non-tender, cervical nodes of six weeks’ duration or 
more, and the tuberculin reaction is positive, the tonsils and adenoids should be removed 
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immediately. If after two weeks the nodes are still enlarged they are excised. This seer 5 
to be an over-simplification because subacute non-specific cervical adenitis may last for mor. 
than six weeks and may take much more than two weeks to subside following tonsillectom 
and in England and Wales 45 % of children aged 14 have positive tuberculin reactions (Brig; 
et al., 1955). If the tuberculin reaction becomes positive during the course of the adenopath. 
there is little doubt about the diagnosis. The problem is more difficult than Swenson make 
out, for patients present in very different ways. There may be gradual insidious enlargemen 
of anode. There may be a history of recent illness or the onset may be acute with systemi: 
upset, well-marked fever and rapid enlargement of the node which is fairly acutely tender 
Abscess formation occurs rapidly even if antibiotic therapy is given. The lesion may wel 
be confused ‘vith acute adenitis and its true nature is realized only when the bacteriologica' 
report on the pus is received. 

Other cases present with features between these two extremes, while yet again in other cases 
the general reaction of the child appears to have dealt with the infection and the glands 
calcify. Many of these calcified glands are only quiescent and await their opportunity when 
the child’s resistance is lowered to flare up and form abscesses which may discharge on the 
surface leaving a sinus. X-ray evidence of calcification must not be taken as proof of healing. 
Tuberculous adenitis is seen in the following stages: (a) glands enlarged, firm and discrete; 
(5) the glands are firm for the most part but the largest one shows periadenitis and may show 
early softening in the centre; (c) there is cold abscess formation without skin involvement; 
(d) there is skin involvement shown by adherence and redness; and (e) the case is one of some 
standing which has been treated unsuccessfully and there are sinuses, recurrent abscesses or 
abscesses in calcified nodes. 

In cases similar to those described by Swenson and Small (1952) the treatment should be 
by the immediate administration of antibiotics and by tonsillectomy. The tonsils are sub- 
mitted to thorough histological examination. The decision regarding the nodes depends on 
the tonsillar biopsy; if tubercle is found the glands are removed by a limited excision but 
if the biopsy does not show tuberculosis the nodes are kept under observation. If the main 
gland remains enlarged there is good reason to suspect it and the cessation of antibiotic 
therapy is likely to be followed by softening and abscess formation and skin involvement will 
occur sooner or later. It might be argued that to remove the tonsils first runs the risk of 
precipitating secondary infection in the nodes while removal of the nodes first opens up the 
tissues of the neck to the spread of infection from the primary focus. It seems logical to 
remove the primary focus at the earliest possible opportunity. 

Limited excision of the nodes implies the removal of the main gland and those 
immediately related to it, and not a radical block dissection. Objections to radical excision 
are that it causes deformity because of the extensive removal of the subcutaneous tissues. 
This is certainly a valid criticism of radical excision done for late cases in which other methods 
have failed but is then not a criticism of the method but of the delay which rendered it neces- 
sary. The slight deformity which follows limited excision should be compared with that 
due to abscess formation which may be prevented by timely excision. 


Results of Surgical Treatment 
In this series of 121 cases (Table II) excision was carried out in 45 as the first form of 


TABLE II.—SURGICAL TREATMENT 121 PATIENTS 
148 Operations 


Aspiration as e oe a “A Pe. | Failure .. 6 (86%) 
Incision and expression i ee ae << Failure .. 4 (40%) 
Incision and curettage .. or “a Pas oe Failure .. 21 (34%) 
Primary excision (no abscess) .. a is in Failure 1 (3%) 
Primary excision (small abscess) = as ae Failure .. 2 (14%) 
Secondary excision, i.e. after failure of other methods 24 Failure .. 0O 

All excisions ai bie ee a a o @ Failure 3 (4%) 


surgical treatment (other than tonsillectomy) they received. In 31 there was no clinical 
evidence of spread beyond the nodes and there was one failure, i.e. further treatment was 
required. In 14 children there was evidence of softening and periadenitis but no evidence 
of involvement of the skin and there were 2 failures. Excision was used also as a secondary 
treatment when all other methods had failed and when abscess formation arose late in the 
apparently quiescent case with calcified nodes. Such secondary excision was done in 24 
patients and was successful in all. In all, therefore, excision was carried out on 69 occasions 
and only 3 required further surgical treatment. 

In 121 children there were 148 operative procedures including aspirations, but excluding 
procedures carried out at other hospitals. The 69 excisions have been considered already. 
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‘The remaining 79 operations (Table II) were, incision and curettage 62 with failure in one- 
tnird of cases; incision and expression 10 with 40% failure; and aspiration 7 with success in 
only 1 case. 

It is a fundamental mistake in treatment to allow abscess formation to occur except in 
cases which present acutely when it cannot be avoided. Limited excision under antibiotic 
cover at an early stage is a most valuable method of avoiding abscess formation and its 
complications and of cutting short the otherwise long period of treatment. The prolonged 
period of antibiotic treatment of this glandular part of a primary complex is not justified at 
‘this age although it would be if it could eradicate the disease or prevent its recurrence. In 
he present state of our knowledge and with the antibiotics at present available surgery is 
indicated (a) to remove the primary focus be it tonsil or tooth, (b) to remove the nodes if the 
tonsils are tuberculous and if they do not subside, (c) for the treatment of complications 
wising during and following the stopping of antibiotic therapy, and (d) for late abscess and 
sinus formation in previously treated cases. Lastly, the unsightly adherent scars following 
incision and curettage, aspiration or incision and expression may be greatly improved by 
surgical means when it is certain that the disease is quiescent. 

These are not many cases on which to base conclusions but I recall the very large numbers 
of children treated surgically so effectively by my predecessors Miss G. Herzfeld, Sir John 
Fraser and Sir Harold Stiles, without the aid of antibiotics. Surgery should not be abandoned 
or relegated to the treatment of cold abscesses. At present the optimum form of treatment 
is a combination of antibiotics and surgery. The surgeon should have the opportunity of 
assessing the patient before there is skin involvement. The place of surgery is not solely 
to retrieve the failures resulting from other methods of treatment. 
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Dr. E. F. James: 


My particular concern is the diagnosis and treatment of chest diseases, but the most 
prominent of these is tuberculosis, and as there are certain basic similarities between tubercu- 
lous lesions wherever they occur in the body, it is not possible to deal with pulmonary 
tuberculosis without being interested in the disease as a whole. I have concentrated, 
therefore, on the more general implications of this study of cervical adenitis, in the hope of 
gaining information about the mysterious behaviour of tuberculosis. 

The infectiousness of tuberculosis cannot be doubted, yet out of 78 cases of cervical 
adenitis an obvious source of infection was found in only one, although 164 family contacts 
were X-rayed. We believe that the human tubercle bacillus was responsible for the majority 
of our cases, and a family history of pulmonary tuberculosis was found in 10 cases, but, apart 
from the one mentioned above, the history was remote and no active disease was present in 
the family at the time the cervical adenitis presented itself. If it had not been for our 
previous knowledge of the tubercle bacillus, therefore, there was little to suggest that we 
were dealing with an infectious disease. 

The first outstanding feature of our patients was that the lesions almost always were 
sharply localized; only 4 patients had active tuberculous lesions elsewhere. It is true, of 
course, that tuberculosis can be generalized in the shape of miliary disease and meningitis, 
but these are now rare and have always been relatively uncommon. It is also true that a 
patient can have multiple tuberculous lesions, but in my experience it is most unusual to see 
more than one active lesion in a person at the same time. 

The second outstanding feature was the absence of constitutional symptoms. An excellent 
general condition was the rule, and we found no clinical evidence to suggest a lowering of 
general resistance to tuberculosis, of which the adenitis was a local manifestation. Con- 
sequently when the local lesion was efficiently treated, recovery was rapid and complete. 
Rest and treatment to improve the general condition were quite unnecessary. The revolution- 
ary benefits which have followed the discovery of specific anti-tuberculous drugs have 
focused attention on the importance of treating the tuberculous lesion, and a logical outcome 
has been the widespread use of surgery in dealing with obstinate lesions. The new drugs 
when they do not offer definitive treatment, and they rarely provide it in cervical adenitis, at 
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least permit the surgeon to operate without the risk of precipitating generalized tuberculosi:. 
Although in theory tuberculosis is a general disease, in practice it is astonishingly localizec 
and the application of specific anti-tuberculous treatment has shown that if we treat th: 
lesion, the patient can be left to take care of himself. Our study of these patients gave uv; 
a picture of a disease in which evidence of recent infection was difficult to find. Indeed, ii 
one case there was an interval of forty-two years between what we took to be the time of 
infection and the appearance of the adenitis. We formed the impression of tuberculous 
infection rather as something which sets the stage for later events than as a cause of immediat: 
disease. This does not diminish the importance of infection, indeed it increases it, becaus« 
it means that anyone who has been infected with tubercle bacilli, however little disturbance 
they have caused on entering his body, is liable to develop a destructive tuberculous lesion. 
if suitable conditions arise. 

What are these suitable conditions? It seemed to us that the disease arose because of 
a local and not a general breakdown in resistance, and here it might be helpful to remember 
the phenomenon of tuberculin hypersensitivity. When a person is infected for the first time 
with tubercle bacilli, his tissues become hypersensitive to the protein portion of the bacillus, 
broadly described as tuberculin. After that, a test dose of tuberculin injected into the skin 
will produce a reaction, varying according to the dose and the degree of hypersensitivity, 
from inflammation to necrosis and sloughing. The same inflammatory effect may be 
produced on any dormant tuberculous lesion which the person may be harbouring and 
tuberculin can change an inert caseous mass into an active tuberculous abscess. The result 
of injecting tuberculin, therefore, can be the same as that which follows the multiplication 
of tubercle bacilli in a lesion, or a fresh infection. 

We believe that non-specific pyogenic or virus infection can behave like an injection of 
tuberculin in activating old tuberculous foci and that this mechanism is often responsible 
for determining the onset of tuberculous cervical adenitis. Jones (1951), in an excellent 
paper on tuberculous lymphadenitis in the Nigerian African, stated quite positively that 
non-specific pyogenic infection of the tonsils and teeth was the important etiological factor 
in cervical adenitis in the African, because of its sensitizing effect on pre-existing tuberculous 
foci. The evidence incriminating non-specific infection is circumstantial as far as the glands 
are concerned but I have seen some cases which would seem to demonstrate its operation 
in the lungs. It seems reasonable, therefore, to offer the conception of the origin of 
tuberculous lesions at the site of old infection from the action of an excess of hypersensitivity, 
generated by accidental extraneous factors. 

It would be dogmatic to suggest that all lesions arise in this way, and progressive tubercu- 
losis following immediately on primary infection is well known. Nevertheless, I believe 
that this theory accounts for the majority of cases of tuberculosis. If it is accepted it 
becomes obvious why the link between infection and disease is so difficult to establish, and 
why a tuberculous lesion can suddenly arise in a person who appears to be in perfect health. 
It would also explain why the modern treatment, which is directed mainly against the lesion, 
is so strikingly effective and why, although tuberculosis mortality is now negligible in the 
United Kingdom, morbidity is falling much more slowly. The most rational approach to 
tuberculosis would seem to be to seek it diligently and to treat it vigorously until eventually 
there is an uninfected community in which tuberculous disease is unknown. 
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BOOK REVIEWS 


Ti.e Voice and Its Disorders. By Margaret C. L. Greene, L.C.S.T. (Pp. ix + 224; 
illustrated. 45s.) London: Pitman Medical Publishing Co. 1957. 

[This book of 224 pages contains a considerable amount of useful information. It 
describes first the normal mechanisms of voice production and this takes about a quarter of 
the book. The rest of the book is devoted to disorders of the voice and the methods of 
correction. Illustrative case histories are given in this section and they are of considerable 
help in demonstrating the scope of speech therapy. It is important that a speech therapist 
should know something of the pathology of the voice disorders that are referred for treat- 
ment, but this limit has been exceeded in this book and the medical sections have become 
a rather bad and inaccurate textbook of laryngology. It is in this way that this book goes 
wrong even if the facts were right. For example, much unnecessary information is given, 
the diagnosis of syphilis, the symptoms of hyperthyroidism, clinical details of cancer, the 
place of irradiation in the treatment of cancer, the use of drainage after laryngectomy and 
many other slightly misleading snippets of clinical information. Surely a textbook on 
speech therapy is no place to discuss the relative merits of and indications for the various 
possible treatments of cancer of the throat, as is done on page 185. 

The physiology of respiration is described in a manner which suggests a scientific accuracy 
which is not present. If the breath is held till the subject swoons he will become 
unconscious because of cerebral anoxia and not carbon dioxide poisoning as stated on 
page 14. Furthermore forced respiration of air, 20% oxygen, will not cause swooning 
from excess of oxygen. After forced respiration the respiratory centre does not “comfortably 
take charge of the situation”. There is a period of apnoea due to carbon dioxide tension 
having been reduced by the forced respiration and it is some time before normal respiration 
is re-established. 

When the author discusses speech therapy she is on much surer ground and she writes 
with authority. She realizes that the main function of the speech therapist is to encourage 
the patient, to improve his morale and to show him how to improve his voice. She 
emphasizes the need for auditory training so that the patient can hear his own faults and 
she points out the value of recording the patient’s voice and playing it back to him and thus 
demonstrating his faults and also demonstrating improvement as the therapy progresses. 
Her methods of teaching cesophageal speech are good and once again she realizes that the 
therapist gives encouragement and one of her main functions is to arrange for other 
laryngectomized patients with good speech to see the patient and show him what can be done. 

There is an extensive bibliography at the end of the book, but the quotations from these 
papers are not always digested before being quoted. For example these contradictory 
statements occur on consecutive pages: Unilateral abductor paralysis. This is the most 
common of the post-thyroidectomy complications. Complete unilateral recurrent 
paralysis. This is the most common type of paralysis and accounts for 90% of all vocal 
ord palsies. Functional aphonia following thyroidectomy. It must be stressed that by 
far the most common voice disorder following thyroidectomy is an hysterical one. 

It is interesting to speculate on the conclusion a student would reach after reading and 
comparing these three statements. 

The impression given by reading this book is that the author knows speech therapy and 
ieaches it well. The sections dealing with speech therapy are clear and authoritative and 
easy to read. There are, however, errors and half-truths in the physiology and pathology 
ind discussions on the choice of surgical treatment are out of place in a book like this. 
if these sections are to be included in a book of this sort there should have been closer 
collaboration with laryngologists so that the obvious errors could have been excluded. 
(n the opinion of the reviewer the scope of this book is too great to have been undertaken 
by a speech therapist without a medical co-author. 


Gastro-duodenal Ulcer. Physio-pathology, Pathogenesis and Treatment. By J.-Jacques Spira. 
(Pp. xvi+ 549; illustrated. 73s. 6d.) London: Butterworth & Co. (Publishers) Ltd. 1956. 
The author of this handsomely produced book has spent much of his professional life in 
studying the problems of the etiology of peptic ulceration and of its management. He 
1as read widely on the subject whilst developing his theses, and has collected a bibliography 
which is so large that it occupies over 150 of the total of some 550 pages that make up the 
book. This is possibly the most valuable part of this book, but its usefulness might have 
been greater if the bibliography had been broken up and classified so that the relevant 
references came at the end of the individual chapters and sections. 
The book begins with a review of the physiological and pathological considerations, and 
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leads on to a discussion of the ztiology of gastro-duodenal ulceration and the elaboration >f 
the author’s own theories on the subject. 

These centre round his belief that fats are of major importance in the production of pep ic 
ulceration. It may not be felt that this adds anything of fundamental importance to t ie 
elucidation of the subject or that his method of treatment is particularly revolutionary. 
There will, however, be none who will deny the truth of the widely appreciated advice o 
avoid stooping after a meal and the unwisdom of taking articles of food which are known o 
lead to discomfort. 


An Introduction to Electrocardiography. By L. Schamroth, M.B., B.Ch.Rand., M.R.C.P.E.. 
F.R.F.P.S. (Pp. xi-+ 60; illustrated. 12s. 6d.) Oxford: Blackwell Scientii < 
Publications. 1957. 

There is no dearth of textbooks on electrocardiography, but many of them deal with the 
subject at such length as prove cumbersome to the physician who needs a convenient guice 
to the interpretation of occasional tracings. This small manual is meant to supply this 
need. In many places, however, a description of the clinical state is introduced, but iis 
brevity makes it unhelpful. Moreover, the bipolar chest leads (CR) receive no mention 
in spite of their undoubted superiority over Wilson’s so-called unipolar leads, in the diagnosis 
of cardiac pain. 

No natural electrocardiograms are shown, and the tracings are portrayed as line drawings 
admittedly well executed in many respects, but giving them an artificial appearance, and 
a false impression of the design of the QRS complex, and particularly of the S-T segment 

The purpose which this manual best fulfils, and fulfils well, is the graphic illustration o! 
the basic principles of electrocardiography. As an introduction to the subject it is well! 
worth possessing, and the absence of natural electrocardiograms has allowed its publication 
at a low cost. 


The Principles and Art of Plastic Surgery. 2 Vols. By Sir Harold Gillies, C.B.E., 
F.R.C.S., and D. Ralph Millard, Jr., M.D. (Pp. xxi + 652; illustrated. £12 10s.) 
London: Butterworth & Co. (Publishers) Ltd. 1957. 

It was expected that a book by Sir Harold would be an exceptional one. His unrivalled 
experience in plastic surgery, and his unorthodox and provocative approach demand 
attention, while his co-option of a younger co-author at least promised that the narrative 
would be readable. 

Simple handling of the volumes shows that they are impressive, and the publishers are 
to be congratulated on a very fine production. The number of illustrations is prodigious, 
and this alone must have given great difficulty in production. The provision of photos 
and drawings at the side of the text on nearly every page is something that publishers shrink 
from, and Messrs. Butterworth have set a standard that it is hoped will be followed. The 
reader will appreciate the pleasure of finding the text and appropriate illustrations on the 
same page. 

As to the style and compusition, it is clear that this work is not a textbook comparable 
to any other. It is a history of the development and progress of plastic surgery, closely 
woven with an autobiography and biography of the senior author and his colleagues. 

The chapter of acknowledgments is graceful, but suffers from too many superlatives. 
All Sir Harold’s geese have got to be swans! The use of slang and of colloquial terms is 
frequent throughout the book, and will be irritating to many who may find them as puzzling 
as the sudden appearance of P.A.W.G. (postauricular Wolfe Graft)! On the other hand, 
these terms and the humorous reminiscences that go with them will bring pleasure to those 
who have been associated with Sir Harold. 

A commentary on each chapter is impossible, but as one reads one realizes that the story of 
plastic surgery and that of Sir Harold are one and the same. His restless energy and enthusiasm, 
his ingenuity in meeting surgical problems, are all portrayed, and noteworthy is his ability 
to apply the techniques of others to solve his own puzzles. The use of Esser’s inlay for 
the correction of ectropion is an example of his questing brain, and the use of the epithelial 
inlay behind the syphilitic nose was brilliant in conception. The recognition of the first 
tubed flap in 1917, and the implications and application were probably realized in a flash, 
and formed the basis of all tubed flap work ever since. At the same time, Sir Harold has 
had the provocative faculty of stirring his colleagues from self-satisfaction into a state of 
indignant thought. 

Every chapter shows how the early problems were met and treated, and the same problems 
are therefore the easier to manage to-day—inlay grafting, flaps, cross leg tlaps, lymphoedema. 
Some of the results are astounding, and one wonders how some of the large scale flaps 
ever survived. 

This is a magnificent publication, full of humour and helpful advice on all the plastic 
problems. 
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[May 31, 1957] 


DISCUSSION ON POLIOMYELITIS VACCINATION IN 1956 


Professor C. H. Stuart-Harris (Department of Medicine, University of Sheffield): 

Our story begins in 1955 when the first supplies of poliomyelitis virus vaccine became available 
in this country. The vaccine, made according to the original formula as described by Salk (Salk 
et al., 1953) had been prepared by Dr. W. Wood of Glaxo Laboratories. The original M.R.C. 
Working Party on polio planned to use this first limited supply by inoculating it into groups 
of adults and then into children. Antibodies to the three polio viruses were to be measured 

fore and after inoculation and the serological response was to have been compared with 
results obtained in experimental animals. Beyond these serological trials no one could tell 
where the story might lead when, in April 1955, the report of the Vaccine Evaluation Centre 
of the University of Michigan was released (Francis et al., 1955). This American trial, 
which was probably the most careful large-scale study of any prophylactic ever undertaken, 
appeared to establish the effectiveness of 3 doses of the Salk vaccine in school-age children. 
The impact of this report, which was released with an unprecedented display of publicity, 
had hardly died away when we learnt of the occurrence of cases of poliomyelitis in groups 
of American children inoculated with vaccine in 1955. As the full story of what will 
always be known as the Cutter disaster became known (Langmuir et al., 1956) it was 
obvious that our own plans would have to be abandoned until the cause of the setback 
had been ascertained. In the meantime a group of 15 adults had in fact received Dr. Wood’s 
first vaccine and measurement of the antibody response in this group showed that the 
vaccine was fully antigenic (Tyrrell ef al., 1956). 

By the autumn of 1955 it became clear that the trouble with the Cutter vaccine was due to 
residual live virus in the vaccine as issued. Although all three types of virus had in fact been 
recovered from the final vaccine, almost all the cases of poliomyelitis resulting from its use 
were found to have been infected by type I virus. Use of the Mahoney strain of type I 
virus which had been and still is incorporated in all American-made vaccine had already 
been criticized on the grounds of its high virulence, and it was decided that this virus should 
not be used in any vaccine made in Britain. While our manufacturers were seeking an 
alternative type I virus with a lesser power of inducing paralysis in monkeys, the Medical 
Research Council appointed three committees to deal with the several problems concerned 
in the further exploration of the use of polio vaccine. The most important of these is un- 
doubtedly that headed by Sir Sam Bedson which, under the title of the Safety Tests Com- 
mittee, has had under constant review all matters connected with the preparation of vaccine 
and its test under the Therapeutic Substances Act by the Biological Standards Division of the 
laboratories at the National Institute for Medical Research. We shall hear something of 
the work of this division from Dr. Tobin who will also deal with the tests of the antigenicity 
of the vaccine in children. The second committee whose chairman is Professor E. T. C. 
Spooner was appointed to deal with all matters connected with laboratory investigations 
which might be required in any further studies on the vaccine. The third committee, on 
v hose behalf I am speaking, was appointed to make observations on the clinical effects of 
poliomyelitis vaccine which might guide the Medical Research Council in any advice which 
i. was required to give to other authorities. 

Nothing further could be done in Britain until it was known that an alternative type I 
‘rain which was less virulent than the Mahoney virus but yet was also antigenic in animals, 

ad been found. Fortunately Danish work (von Magnus ef a/., 1955) with the strain of 

runhilde virus as modified by Enders in tissue culture gave us a hint and this same strain, 
ow known as Brunenders virus, became the basis of vaccine production by Dr. Wood. 
‘Vhen it became reasonably clear that some vaccine made from the new strain would become 
vailable in the spring of 1956, discussions began concerning its use. I shall not deal with 

ll the arguments which occurred but merely with the conclusions. As the British vaccine 

ontained a different strain of type I virus from that used in the Francis trial in the U.S.A., 

t_was felt that we could not assume, without trial, that our own material would give results 
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comparable with the Salk vaccine. Secondly, the American vaccine left the problem of ‘he 
pre-school-age child unanswered. Actually the youngest children in the American t: al, 
who were aged 6, appeared to have received less protection from the vaccine than those a :ed 
8 or 9. As the attack-rate and hence susceptibility of the pre-school child are higher t:.an 
those of school children, it seemed to us that the vaccine ought to be tested in young as \ ell 
as in older children. These two arguments led us to recommend to the Medical Resea ch 
Council that a field trial of the British vaccine should be undertaken before the latter cane 
into general use. I shall leave the further story of what ultimately transpired to )r, 
Knowelden, who is the secretary of our committee and a member of the Statistical Resea*ch 
Unit of the Medical Research Council. 
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Dr. W. Wood: 
The Production of Poliomyelitis Vaccine in 19561 

The poliomyelitis vaccine production unit at Glaxo Laboratories was created in the summer 
of 1954. At this time the United States field trial of the vaccine developed by Dr. Jonas F. 
Salk was in progress but several months were to elapse before any assessment of its clinical 
efficacy was possible. At this stage then, in the latter months of 1954, work was begun at 
Sefton Park in Buckinghamshire on the propagation of virus strains Mahoney, MEF-1, and 
Saukett which were, and still are, those representative of the three antigenic types of polio- 
myelitis virus used for vaccine manufacture in the United States. 

By the spring of 1955, three small batches of vaccine had been prepared and tested. 
Although it was not possible to carry through the field trial as proposed by the M.R.C., one 
of the batches was used to immunize a small number of staff and students at Sheffield 
University and the results published by Tyrrell (1956) were the first demonstration that 
batches of satisfactory potency were being prepared in this country. 

It was at this stage that a very significant step was taken by the Medical Research Council 
in recommending that vaccine manufactured in the United Kingdom should be prepared from 
a less virulent strain than Mahoney as the type 1 component. For it had become clear during 
the summer of 1955 that incompletely inactivated Mahoney virus in certain vaccine batches 
in the U.S.A. had induced some cases of paralytic poliomyelitis. During the ensuing months 
many dozens of type i strains from both sides of the Atlantic were tested in monkeys for 
virulence and antigenicity. Eventually both the Wellcome Research Laboratories and 
ourselves, in collaboration with the M.R.C., selected a partially attenuated line of the 
Brunhilde strain which we called ““Brunden”’ as the most suitable strain. This strain had 
been modified originally by Enders by repeated tissue culture passage in human embryonic 
tissue and subsequently fed to chimpanzees by Sabin, and is probably very similar to the 
strain which Gear (1956) has called ““Brunenders”. Following intramuscular inoculation 
in rhesus monkeys, Brunden virus produced significantly less paralysis than did Mahoney an¢ 
the antigenicity of inactivated preparations of both viruses appeared comparable. Strain 
Brunden was therefore used as the type 1 component in the preparation of all subsequen: 
vaccine batches. The methods employed at the main stages of the production process ari 
outlined in Fig. 1. 

Virus production.—One of the facts emerging from the U.S.A. field trial was the necessit: 
to prepare virus fluids with at least one million infectious particles per millilitre in orde 
to have the inactivated virus provide an adequate antigenic stimulus. —Two main methods o 
“bulk” propagation of virus have been evolved which yield fluids of requisite titre. The mos 
widely adopted method is an elaboration of the Dulbecco and Youngner techniques b: 
which monkey kidney tissue is treated with trypsin and the cell aggregates so produced ar: 
grown out in stationary cultures to give a sheet of new epithelium, for the most part one cel 
thick. For bulk production, it is usual to use 5-litre bottles and, after a confluent monolaye 
of new epithelium has developed, the spent nutrient is removed and fresh medium is addec 

1Scientific Staff engaged on Vaccine Production Project: Mr. L. W. J. Bishop, Mr. J. C. Burge, Mr 
G. J. Christofinis, Miss D. Cross, Miss J. O. R. Day, Mr. S. A. Keeble, Mr. D. E. Miller, Mrs 
M. K. Smith, and Mr. F. W. Wood. 
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together with the virus inoculum. In a few days the virus has invaded and destroyed the 
kidney cells and the virus progeny is released into the fluid phase of the culture which is t 1en 
“*harvested””’. 

The other method of bulk preparation of poliomyelitis viruses is the one introduced by the 
Connaught Laboratories in 1952 and is essentially a large-scale version of the Maitl. nd 
technique whereby the tissue is chopped into pieces about | to 2 mm. in diameter which ire 
allowed to float free in the nutrient medium. This method was the one employed for he 
preparation of the virus in 1953 which was later processed into vaccine in the U.S.A. for he 
Field Trial in 1954 (Farrell et al., 1955) and is the one we employ at Sefton Park. Super- 
ficially, it is a much less elegant technique than the trypsinized cell method and the titres of 
the virus pools produced are slightly lower. However, in practice, it is a most trouble-f ce 
operation to manage, and as the procedures carried out are independent of any demonstration 
of cell growth—which indeed may not occur—considerable latitude is available in the timing 
of the inoculation and harvest stages. 

Virus inactivation.—Salk’s method of inactivation using a 1 :4,000 formalin concentration at 
a temperature of 37°C. isemployed (Salk, 1953). Each type of virus is inactivated independently 
in lots of 50 or 100 litres. The two significant changes which were introduced in the United 
States in the light of the early 1955 experiences, viz. the necessity to test large samples for 
active virus not only at the end of the inactivation period but also three days earlier; and the 
requirement that filtration should be carried out after formalin addition in order to break 
down aggregates of virus, are perhaps in themselves largely responsible for the impressive 
record of safety built up in the United States over the last two years. 

However, in addition to compliance with formal regulations, the attention paid to the 
simple mechanics of the operation itself and the general lay-out of the working areas is also 
important. For example, the basic assumption—implicit in the performance of the required 
tests of safety—that the sample tested is truly representative of the bulk fluid, has involved the 
adoption of lengthy and repeated periods of mixing, and the frequent transfer of the bulk 
fluid to freshly sterilized containers. The final “‘trivalent’’ vaccine is prepared by blending 
one or more single strain pools of each type in roughly equivalent proportions. 

Safety testing.—The principles and practice of the various safety tests which are required 
will be dealt with in detail in the paper by Dr. Tobin. It is noteworthy, however, that the 
performance of these tests on the scale required, is associated in our experience with one 
pressing problem which often results in delays occurring in the completion of a particular 
test. This is the frequency with which the kidney tissue of apparently healthy monkeys is 
minimally contaminated with a member of a large group of viruses, loosely designated 
simian or “‘wild’’ viruses (Hull et a/., 1957). The emergence of these viruses, sometimes after 
prolonged cultivation in safety test bottles requires much additional work in order definitely 
to associate the virus with a particular lot of monkey tissue rather than with the vaccine 
sample being tested. 


Potency testing. —For the 1956 programme it was not possible to test for antigenic potency 
the individual single strain pools which were to be combined together to form the trivalent 
vaccine. These tests, which were performed in monkeys, were carried out only on the fina! 
triple preparation but now, to avoid the possibility of using poorly antigenic monovalent 
pools, potency tests are carried out at the monovalent as well as the trivalent stage. 

In conclusion, I would like to record the appreciation felt by those concerned with the 
manufacture of this particular vaccine for the practice of duplicate safety testing of vaccin= 
batches adopted for an initial period by the. M.R.C. Control Laboratories, thus providin:: 
an assurance of safety that cannot always be guaranteed within the confines of a sing] 
testing unit. 
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Dr. J. O’H. Tobin (Biological Standards Control Laboratory, Medical Research Counci 
Laboratories, Hampstead): 
Safety and Potency Testing of Poliomyelitis Vaccine 
The regulations governing poliomyelitis vaccine production and testing have been laic 
down in a general way in the Therapeutic Substances Amendment Regulations (1956) and 
are based on those used in the United States. Dr. Wood has already described how vaccine 
is made; it is my task to describe how it is tested in the Biological Standards Controi 
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Lat oratory. After the manufacturers have tested inactivated single strain pools of each 
vir’. type for safety by cell culture methods, and for antigenicity, pools of each type are 
ble: Jed to form the final vaccine. 34 litres of this, neutralized with sodium metabisulphite 
—t it before the addition of preservatives—are sent to us for cell culture tests. 100 ml. from 
eac: filling lot, after distribution into final containers, are also sent to us for inoculation into 
monkeys and for potency tests. This sample is the same as that which will be used for 
immunization in the field. The tests we do are similar to those done by the manufacturers 
on the final vaccine and, at the moment, are done concurrently with them. 

Vaccine testing can be divided up into three parts: (a) cell culture safety tests; (b) monkey 
safety tests; and (c) potency tests. 

(a) Cell culture safety tests—Usually 2,000 ml. of vaccine are inoculated on to monkey 

kidney cell cultures in Pyrex feeding bottles. These are prepared in the usual way, the 
cultures being grown in Parker 199 solution containing 5% horse serum free from polio 
virus inhibitors. After rinsing the cultures with Hanks solution, neat vaccine, freshly 
dialysed against Hanks and 199 solution, is added and incubated at 37° C. After three to 
four days, 10 ml. of 199 medium is also added to the cultures to keep the cells in good con- 
dition during the remainder of the first week of incubation. The bottles are examined twice 
weekly for three weeks. The culture medium is changed and samples for subculture taken 
afier seven, fourteen and twenty-one days. These subcultures are inoculated in pools of 
3 or 4 0n to other bottles, which are observed for a fortnight. At the end of twenty-one days 
the original cultures are divided into groups and challenged with a minimal amount of stock 
strains of the three types of polio virus to confirm their sensitivity to these agents. We have 
preferred to add only 10 ml. of dialysed vaccine at first as in three experiments we have found 
that we get more virus “takes” with a thin layer of fluid over the cell sheet than with deeper 
ones. 
The only real trouble we have had with our cultures is “foamy agent” (Rustigian et al., 
1955). This seems to be seasonal, occurring mostly in the early and late months of the year. 
During this time we have always tested 2} litres of vaccine to compensate for the loss of cell 
sheets during the third week of incubation. 


(b) The monkey safety test.—Owing to the substitution in the British vaccine of the 
Mahoney strain of type I polio virus by Brunenders, some modification of those methods 
used in the United States has been made. Brunenders (Gear, 1956) is an attenuated variant 
of the Brunhilde strain, isolated by Enders and further studied by Sabin (1955). As attenu- 
ated strains have been shown to be more easily isolated in cynomolgus than in rhesus 
monkeys, fifteen of each species are used in the monkey test. They are treated concurrently 
with cortisone as this drug increases the sensitivity of monkeys to the Brunenders strain and 
as it was in cortisone-treated monkeys that live virus was regularly isolated from American 
vaccine suspected of containing live virus (Eklund et al., 1956; Syverton et al., 1956). 

The following schedule is used for the monkey test at present: 125 mg. cortisone is given 
wo days before, and on the day of, injection of vaccine, and at least 50 mg. every other day 
‘or the following twenty-two to twenty-six days. Both rhesus and cynomolgus monkeys are 
\jected intracerebrally, intraspinally and intramuscularly as it is thought that this is better 
ian using any one of these routes separately (U.S. Report, 1956). Both species are observed 
or twenty-four to twenty-eight days and then sacrificed for histological examination of the 
“rains and spinal cords. In addition, the cynomolgus monkeys have blood taken twice 
eekly for virus isolation as viremia is a feature of polio virus infection in these animals. 

We use rhesus, and not exclusively cynomolgus monkeys, as three viruses and not only 

ype I, are used in vaccine production. MEF-1, the type II strain, is as virulent in rhesus as 

1 cynomolgus monkeys and both species appear to be similar in their sensitivity to the type III 
train. 

(c) Potency tests—Twelve rhesus monkeys are given 1 ml. of vaccine at weekly intervals 
ind bled seven days after the third dose. The sera are titrated at doubling dilutions against 
0-100 TCID,o, using two tubes per dilution. The virus/serum mixtures are held for three 
\ours at 37° C. before inoculating them on to cell cultures. If less time of contact or a lower 
‘emperature is used, results become more irregular. We have compared the three Glaxo 
vaccines used last year with a vaccine kindly supplied by Eli Lilly & Co. and find they com- 
oare favourably with the American one, which we use at the moment as our unofficial 

tandard. These vaccines have also been compared with each other using guinea-pigs and 
cotton rats (Perkins, 1957). 

The antigenic response in children to the three batches of Glaxo vaccine has also been 
determined in co-operation with the Medical Research Council committee on the laboratory 

nvestigations of poliomyelitis, and is quite satisfactory (Medical Research Council, 1957). 
These vaccines were of the same potency whether tested in children, in monkeys, in guinea- 
pigs or in cotton rats. They were equally potent in children under and over 5 years of age. 
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Most of these children produced antibody, only 2 failing to produce some to all three ty; es, 
However, some titres were lower than one would have liked. Whether all these child-en 
will respond to a booster dose of vaccine in one to two years’ time is not yet known, but t \ey 
are being followed-up to determine this point. 


REFERENCES 
EKLUND, C. M., BELL, E. J., and HADLow, W. J. (1956) Amer. J. Hyg., 64, 85. 
Gear, J. (1956) S. Afr. med. J., 30, 587. 
Medical Research Council (1957) Brit. med. J., i, 366. 
PERKINS, F. T. (1957) Brit. J. exp. Path., 38, 542. 
RUSTIGIAN, R., JOHNSTON, P., and REIHART, H. (1955) Proc. Soc. exp. Biol., N.Y., 88, 8. 
SaBIN, A. B. (1955) Ann. N.Y. Acad. Sci., 61, 1050. 
SYVERTON, J. T., BRUNNER, K. T., ToBin, J. O’H., and Coen, M. M. (1956) Amer. J. Hyg., 64, 14. 
Therapeutic Substances Amendment Regulations (1956) No. 1131. 
U.S. Technical Committee Report (1956) Amer. J. Hyg., 64, 104. 


Dr. J. Knowelden: 


When the Minister of Health and Secretary of State for Scotland announced in January 
1956 a poliomyelitis vaccination programme for children in England, Wales and Scotland 
born in the years 1947 to 1954, the Medical Research Council’s Statistical Research Unit, acting 
on behalf of the Poliomyelitis Vaccines Committee, was invited to plan for an assessment of 
the protective effect of the vaccine that was to be issued later in the year. It was expected 
that the demand for vaccine would greatly exceed the supply, and in these circumstances of 
shortage it was planned to compare the incidence of poliomyelitis in vaccinated children with 
that in children whose parents had registered them for vaccination but for whom none was 
available. The selection of which children were to be vaccinated amongst those registered 
had to be made uniformly throughout the country and without bias to make such com- 
parisons between incidence rates valid. It was decided to make this selection according to 
the month of birth. 

From January to March 1956 the parents of just over 1,900,000 children, i.e. 30% of the 
available children in the age group approximately 1-9 years, registered them with local health 
authorities. Registration was about twice as frequent in school age children, born 1947-50, 
as in pre-school children, born 1951-54. On the basis of an estimated supply of vaccine 
sufficient to give two doses of 1 c.c. each to 200,000 children, it was announced towards the 
end of April that those selected for vaccination were the 95,723 registered children born in 
November of the years 1947-50, and the 98,687 registered children born in March and 
November of the years 1951-54. August was selected as a reserve month for any excess 
vaccine available after the requirements of these groups had been satisfied. 

Vaccination was carried out by local health authorities from early May to the end of June; 
178,161 children received two injections with at least three weeks’ interval between them, and 
32,379 received one only. From special studies undertaken in Buckinghamshire, London, 
Manchester and Sheffield it appeared that local reactions to these injections were mild. No 
albuminuria, or obvious excess of cells or casts was detected in an examination of specimens 
of urine from a small sample of children subsequent to vaccination. In the whole country 
illnesses possibly related to vaccination were reported in 6 children; although none was 
believed to be caused by the injections, the absence of comparable information from un- 
vaccinated children makes it impossible to determine whether there was an excess of such 
illness in vaccinated children. 3 children developed paralytic poliomyelitis within thirty 
days of an injection, but none developed paralysis in the inoculated limb. 3 children 
developed aseptic meningitis without isolation of polio virus within the same period. 

From early May 1956 local health authorities supplied case reports to the Statistica’ 
Research Unit for every notification of poliomyelitis in a child under 10 years of age. O/ 
these reports, 512 related to registered children, vaccinated or unvaccinated. Clinica! 
reports on these children were requested from the hospital clinicians or general practitioners, 
while specimens of blood and stools were examined in the University laboratories at Aberdeen, 
Edinburgh, Glasgow and Manchester and by the Public Health Laboratory Service. From 
these data the cases were classified by clinical and laboratory findings. 10 “abortive” cases 
were excluded as they exhibited no signs of central nervous system involvement, while 37 
were not poliomyelitis at all in the clinicians’ opinion. 

The protective effect of the vaccine was estimated by a comparison of the incidence of 
poliomyelitis in vaccinated children from July 1, 1956, to January 31, 1957, with that in 
registered, unvaccinated, children during the same period. Prior to July 1, vaccination was 
still in progress and the populations at risk were unknown. All children born in August, 
the reserve month, were excluded from the comparison as the method of selection by which 
20% of them were vaccinated was left to the individual choice of the Medical Officers of 
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He.lth and it is impossible to say what factors determined this choice in the 200 separate 
au orities. For various reasons 33,064 children born in March or November and eligible 
for vaccination received no injections. Among these defaulters those born in November 
19° 1-54, had a higher attack rate of paralytic poliomyelitis than unvaccinated children born 
in other months and not eligible for vaccination. It was considered that this excess, limited 
to the one age group, was not evidence of a bias in those defaulting, i.e. that the vaccinated 
children were an unbiased sample of registered children born in March and November. 

in the 74,660 vaccinated children born in 1947-50 who received two injections of vaccine, 
one case of paralytic poliomyelitis occurred, giving an attack rate of 1-3 per 100,000. This 
was only 16°% of the attack rate in the corresponding unvaccinated children, 8-2 per 100,000 
{Table 1). 3 cases of paralytic poliomyelitis occurred in the 74,024 children born in 1951-54 


TaBLe 1.—ATTACK RATES OF POLIOMYELITIS IN VACCINATED AND UNVACCINATED CHILDREN 
Non-paralytic with 


Paralytic virus isolation 
No. of Rate per Rate per 
children Cases 100,000 Cases 100,000 
1947-50 Births 
Vaccinated a ee 74,660 1 1:3 1 1:3 
Not vaccinated - 1,116,359 91 8-2 25 2:2 
1951-54 Births 
Vaccinated - ea 74,024 3 4-1 0 — 
Not vaccinated “ 446,857 90 20- 15 3-4 


who received two injections, giving a rate of 4-1 per 100,000, only 20% of the attack rate in 
the corresponding unvaccinated children, 20-1 per 100,000. There was a significant reduc- 
tion in incidence in vaccinated children but the rates were based on too small an experience 
to measure the degree of protection with any precision. Although the incidence of non- 
paralytic illnesses with isolation of virus was lower in vaccinated than in unvaccinated, the 
reduction was not significant. There was insufficient evidence on which to judge the effect 
of one injection only. 

Owing to the shortage of vaccine and the relatively mild epidemic of poliomyelitis in the 
summer and autumn of 1956, the assessment of poliomyelitis vaccine has had to be based 
on a small experience. Nevertheless, the results show that there was some protection in 
both pre-school and school children, and that the Brunenders strain, used in the British 
vaccine as a substitute for the virulent Mahoney strain incorporated in American vaccines, 
conferred protection against type I infections. 
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GLAXO LABORATORIES LTD., GREENFORD, MIDDLESEX BYRon 3434 
Subsidiary Companies or Agents in most countries 
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Genacort 
0-25%, 


Genacort 
0-5", 






Barquinol 
H.C. 





Genatosan 





introduce... 


CONTAINS: 


Hydrocortisone Acetate 


B.P.C. 0.25’, 


(In an aqueous vehicle) 


Hydrocortisone Acetate 
B.P.C. 0.5 
(in an aqueous vehicle) 


Hydrocortisone Acetate 
B.P.C. 0.5 


Iodochlorhydroxyquinoline 


3.0 
(ina water miscible base) 


Genatosan Limited 





Loughborough, Leicestershire 






fore) eG h-1 8) a=) 
0.5°, and 0.25 





(in an aqueous vehicle) 


INDICATIONS; 


Contact dermatitis 
Neurodermatitis 
Discoid eczema 

Atopic eczema 

Otitis externa 
Anogenital pruritus 
(especially where excoriat 
skin changes exist) 


Otitis externa 

Discoid eczema 
Seborrhoeic dermatitis 
Anogenital pruritus 


and wherever infection 
complicates the eczema 
dermatitis group of 

reactions. 






BASIC 
PACE - N.H.S. Cost 












32ml. 710d 


20 ml 9 -d 


1 
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y Ames 
ROUTINE URINE TESTS 


— Reliable, quick, no external heating — 


For ALBUMIN________-- ‘ALTEST 


reagent tablets 


For BLOOD aT Or ‘OCCULTEST 


reagent tablets 


For GLUCOSE __________- ‘GLINISTIX 


reagent strips 


For BILIRUBIN _________ IGTOTEST 


reagent tablets 


For KETONES _________- ‘ACETEST 


reagent tablets 


... and, of course, for reliable estimation of 


ee ‘GLINITEST 


reagent tablets 
Range of six simplified urine tests for General Practitioners, hospitals, 


clinics and laboratories. 

Please write for illustrated leaflet and references. 

© Acetest’ and ‘ Clinitest’ are available under the N.H.S. on Form E.C.10 
* Trade Marks 


AMES COMPANY cLonnpon) LTD 


NUFFIELD HOUSE, PICCADILLY, LONDON, WI - Telephone: REGent 5321 
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Better relief for Arthritics 
— minimum side effects 


In salicylate therapy BUFFERIN (Antacid Analgesic) has 
these two special advantages. It is faster-acting — twice 
as fast as ordinary aspirin. It is better-tolerated — even 
in large doses, as for arthritis. 

According to a British survey, as many as 42% of 
arthritics are intolerant to aspirin. And in a blind trial 
among arthritics with a proved intolerance to aspirin, 
70% had no gastric symptoms after taking large doses 
of BUFFERIN over periods of 4 to 16 months. (1). 

In clinical tests, it was shown that BUFFERIN raises the 

salicylate blood level of humans more than 20% higher 
in ten minutes than ordinary aspirin does in twenty 
minutes. Hence the importance of BUFFERIN in all 
salicylate therapy. 
Only BUFFERIN contains the antacid agents which :— 
* reduce gastric upset to a negligible minimum (2), (3); 
* actually speed the pain-relieving ingredient into the 
bloodstream (4), (5). 


it acts faster. It is better tolerated. It contains no sodium. 


1 (Bufferin in the Management of 
Rheumatoid Arthritis, J7.A.M.A. 158: 
386 (Fune 4) 1955.) 

2 (The Neutralization of Gastric 
Acidity with Basic Aluminium Amino- 
acetate, }. Pharmacol. and Expera 
Therap. 82:247 (Nov.) 1944.) 

3 (In Vitro Differences Between 
Dihydroxy Aluminium Aminoacetate 
and Dried Aluminium Hydroxide Gel, 
F. Am. Pharm. Assoc., Sc. Ed. 41:361 
(July) 1952.) 

4 Effect of Buffering Agents on 
Absorption of Acetylsalicylic Acid, 
J. Am. Pharm. Assoc., Sc. Ed. 39:21 
(Jan.) 1950.) 

5 (The Pharmacologic Principles of 
Medical Practice, ed. 3, Balto., The 
Williams & Wilkins Company, 1954, 
P. 593+) 

Formula. Acetylsalicylic Acid § gr: 
Aluminium Glycinate 3 gr: Magnesium 
Carbonate 14 gr. 


BUFFERIN HAS NO EQUIVALENT IN THE B.P. OR NATIONAL FORMULARY 


BUFFERIN 


is the registered trade mark of the Bristol-Myers Co. Ltd., London and New York. 


Sole distributors in U.K.; 


Bufferin is now available in the Irish Republic — 


sole distributors: 


J. C. Gambles & Co. Ltd., 
209-215 Blackfriars Road, London, S.E.1. 


Please write for free samples to: 


BRISTOL-MYERS COMPANY LTD. 209-215 BLACKFRIARS ROAD, LONDON; S.E.I 


Messrs. Fassett & Johnson (Ireland) Ltd., 
6-7 Crow Street, Dublin. 
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Circular booms or ‘sacks’ each consisting of about 25,000 logs, on the Gatineau River, Quebec, one of Canada's 


richest sources of pulp wood (Photograph by courtesy of the National Film Board of Canada.) 





—_bhut when blood vessels are occluded... 


ANTICOAGULANT THERAPY 


with 


PULARIN Mal DINDEVANE 


Heparin-Evans Phenindione-Evans 


PRESENTATIONS. 


PULARIN _ (Heparin-Evans) 5 ml. rubber capped bottles containing 1,000 i.u.. 


5,000 i.u. and 25,000 per ml. ; ampoules of | mil., 12,500 i.u. per ml. 
DINDEVAN  (Phenindione-Evans) Tablets of 10 mg. and 50 mg. 


Further information gladly supplied by the Medical Information Department 


EVANS MEDICAL SUPPLIES LIMITED 


SPEKE, LIVERPOOL 19 ~* (HUNTS CROSS 1881) EVANS 


London Office: Ruislip, Middlesex (Ruislip 3333) Wee.cat 


1100 
. 
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CELENAgS 


GRANULES (METHYLCELLULOSE) 


Colostomy 


control without washouts 








‘The home management 
of a Colostomy” 


This invaluable free booklet explains how 
the Colostomy may be controlled. 


Over four hundred hospitals hand this 
booklet to Colostomy patients 








WRITE TODAY FOR FREE COPIES TOGETHER WITH 
TECHNICAL LITERATURE ON CELEVAC TO:— 


Harker Stagg Limited 


MEDICAL DEPARTMENT * EMMOTT STREET * LONDON E.I. 
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Announcing 


a new journal 


Diseases of the 
COLON @ RECTUM 


to start publication 
January 1958 


% ae ae 


DISEASES OF THE COLON AND RECTUM will be the 
official journal of the American Proctologic Society. It is to 
be handled in the British market by Pitman Medical Publishing 
Company. Under the editorship of Dr. Louis A. Buie and with 
distinguished editorial and advisory boards among whose 
members are numbered eminent British surgeons, the journal 
will aim to provide for the first time a centralized source of 
authoritative information covering current advances in the 
medical and surgical treatment of diseases of the colon, rectum 
and anal canal. Contributions will be international and each 
issue will include comprehensive abstracts of world literature. 
The journal will be Crown 4to size, will be superbly produced 
and there will be lavish use of illustrations. Publication will 
be bi-monthly. Subscription per year will be £5 including 
postage, and orders may be placed now with the publishers 
in London or with any medical bookseller. 





Published every 2 months Subscription £5 per annum 
(including postage) 





PITMAN MEDICAL PUBLISHING CO. LTD. 
45 NEW OXFORD STREET: LONDON: W.C.1 
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RELEASING the surplus 


In cardiac oedema and other conditions where excess fluid 
accumulates in the tissues, DiAMox acetazolamide can be 
relied upon to release the surplus promptly and safely. 
Diamox induces diuresis in a novel and highly efficient manner 
—by inhibiting the enzyme carbonic anhydrase. A single dose 
will induce a powerful diuretic response, persisting for six to 
twelve hours—and in many cases of congestive heart failure 
Dramox alone is capable of maintaining the patient oedema- 
free. As clinical experience of DiAMox grows, more and more 
applications are revealed—including glaucoma, toxaemias and 
oedema of pregnancy, epilepsy and premenstrual tension. 
Dramox has also been used in emphysema, drug-induced 
oedema, renal oedema and obesity. 


DIiAMo-=x 


* REGD. TRADE MARK ACETAZOLAMIDE 


TABLETS (250 mg.): bottles of 25, 100 and 1,000 
PARENTERAL: Vials of 500 meg. 


CLederle) weoence LABORATORIES DIVISION 
Cyanamid OF GREAT BRITAIN LTD., London, WC2 
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major triumph 
of the 


biochemists ” 


Syntocinon 
BY SANDOZ 


synthetic oxytocin 


“Both groups of investigators 

have been able to confirm that there 
are no qualitative or quantitative 
differences between this preparation 
and the highly purified 

natural hormone, and they agree 

on the absence 


of undesirable side-effects.” 


Brit. med. J. (1956) 1, 1159 


5 units in 0.5 ml. 


AMPOULES : 2 units in 2 ml. 





| Sandoz House 
Sandoz Products Limited | 23 Great Castie Street 


| London, W.1 
| 
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Front-line weapon 


Since its introduction, ‘.Ilotycin’ brand 
erythromycin has established itself as a safe 
and potent oral antibiotic. Clinical experienc: 
has shown that it can play a vital part as a 
front-line weapon against a wide range o! 
infections. ‘ Ilotycin’ has a_penicillin-lik« 
antibacterial spectrum, is powerfully bacteri- 
cidal. has negligible effect on the normal! 
intestinal flora, and is fully effective by mouth 
It has accordingly become the logical first 
choice after penicillin in the treatment of 
common infections. 

The average daily dose is 1 Gm., increased in 


severe infections. 


‘Ilotycin’ is available as Tablets of 100 mg. and 
250 mg.; also as ‘Ilotycin’ Paediatric and 


as ‘Ilotycin Glucoheptonate’ Intravenous. 


EL! LILLY & COMPANY LIMITED 
BASINGSTOKE ENGLAND 





* Neo-Mercazole rapidly and_ effectively 
controls thyrotoxicosis. 


A most 


* Neo-Mercazole easily replaces other anti- 
thyroid drugs in treatment. Thus, one 50 mg. 


_, @e 
al l S f a C t 0 r yV tablet of methylthiouracil is equivalent to one 


5 mg. tablet of Neo-Mercazole. 


antithyroid 


* Neo-Mercazole is far less likely than other 
antithyroid drugs to cause side-effects such 


d r u g as skin rashes and joint pains. 


* Neo-Mercazole does not significantly alter 
the size, vascularity or hardness of the gland. 





NEO-MERCAZOLE 


(CARBIMAZOLE) 


“At the present time the antithyroid drug of choice” 





a ss BRITISH SCGHERING LIMITED 
urther information and clinical trial supplies 


f Neo-Mercazole will be sent on request. 929-233 Kensington High Street, 
London, W.8 


*Sco +n Brit. Encyclopaedia of Medical Practice, Interim Supplement, Jan. 1957, p. 12. 
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BUFFERED THEOPHYLLINE on 
FOR THE i 


nitro 


PROPHYLAXIS & TREATMENT a 


appe 


OF ASTHMA then 


*ENGLATE’ combines theophylline sodium with 
glycine, which acts as a powerful buffer against gastric 


hydrochloric acid and thus reduces the precipitation of 


theophylline. Theophyl'ine sodium glycinate causes less IND 
gastro-intestinal disturbances than other xanthine com- 
A NICHOLAS pounds and can therefore be prescribed in Jarger doses 
to obtain maximum theophylline activity. 
‘ENGLATE?’ syrup is specially recommended for children 
up to 12 years in preference to tablets. 


EN Gi.A'T'=E: 


PRODUCT REGD. TRADE MARK Nil 
Brand of theophylline sodium glycinate NIC 


and 
TABLETS OR SYRUP 


Samples and literature will gladly be sent on request. 


A.&G NICHOLAS LTD ETHICAL PHARMACEUTICALS, 


SLOUGH ENGLAND 
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Protein Tissue Building 
without Virilisation 











Nilevar* represents a major advance in therapy. 


No significant virilisation accompanies its potent 






nitrogen-retaining action when given in full 






therapeutic dosage. Patients quickly regain 






appetite and weight and feel better in 






themselves. Nilevar can be given to patients 






irrespective of age or sex 






in simple daily doses 






for as long as it is therapeutically needed 









INDICATIONS : 
Convalescence from acute illness 

Chronic wasting diseases 

Malnutrition 

Recovery after surgery 

Preparation for planned surgery 

Recovery phase of severe burns and traumata 
For weight increase after premature birth 













Nilevar is available in bottles of 25 and 50 tablets (10mg.) 


and n boxes of 6 ampoules (each containing 25 mg. in 1 c.c.). 







iterature available on request 









* Registered Trade Mark 





brand of norethandrolone 


i ae a oe HIGH WYCOMBE, BUCKS. Tel: High Wycombe 1770 
NV:PIO7 ~ 






Advertisements 








Influenza and the stomach 


It is suggested* that gastric complications of 
“Asian ’flu” are aggravated by the use of aspirin. 
Even if this has not been proved, it is wise to 
avoid any risk of stomach irritation when treating 
febrile patients. 

Paynocil contains chemically unmodified aspirin, 
but this is blended with glycine to give instant 
dispersal and prevent gastric irritation. 

Paynocil tablets are pleasant to take. They 
disperse instantly on the tongue and need no 
water, no chewing, no swallowing whole, and 
no disguising. 

*Brit. med. F., ii, 762, 1957 


non-irritant, 
quick-dispersing 


ANALGESIC & ANTIPYRETIC 





FOR CHILDREN 


Junior PAYNOCIL 


EACH TABLET CONTAINS 


FOR ADULTS 


PAYNOCIL 


EACH TABLET CONTAINS 


Acetylsalicylic acid 
Aminoacetic acid 1} grain 


Acetylsalicylic acid IO grains 
Aminoacetic acid 5 grains 
PACKAGES in sealed foil strips: 
Cartons of 20. 

Dispensing packs 

of 240: basic 

N.H.S. cost 

(tax free) 

I2/-. 


PACKAGES in sealed foil strips: 
Cartons of 18. 

Dispensing packs 

of 240: basic 

N.H.S. cost 

(tax free) 

21/8d. 


601/65/(68)/2 


Cc. lL. BENCARD LTD. PARK ROYAL, LONDON, N.W.10 
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of 

. The new 

. complete treatment 
for migraine 






ORGRAINE 










Composition (per tablet) Action 
constricts dilaced 


fe cane 
Ergotamine Tartrate B.P 0 cerebral arteries 


Caffeine B.P 100.0 mg » potentiates 


1g ergotamine 
Hyoscyamine Sulphate : 
B.P.C (1949 0.0875 n viates 


Atropine Sulphate B.P 0.0125 


Phenacetin B.P 130.0 mg 





In a recent clinical article (J.A.M.A., 1957, 163, II1I5) 
it was stated that in a series of 2,511 cases in which 28 
agents were tested in the symptomatic treatment of 
migraine, ergotamine tartrate was proved to be the most 
useful drug—and 81°. of the patients showed improve- 
ment when ergotamine tartrate and cafieine were 
compounded with belladonna alkaloids. 






HL 








rains 






rair Orgraine applies the same successful principles of 


treatment. 









PACKS: Tablets individually foil-stripped, 
in boxes of 10 and 100. 





O RGANON LABORATORIES LTD. 


BRETTENHAM HOUSE, LANCASTER PLACE, LONDON, W.C.2 
Telephone : TEMple Bar 6785/6/7, 0251 /2/3, 1942/3. Telegrams : Menformon, Rani, | London 
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irate, 
' BARBEVITE 
ELIXIR 


FOR NEURASTHENIA a ANXIETY STATES 
This poy Seve yy elixir contains Phenobarbitone 
together with 1», B,, B, and Nicotinamide. R- 
suited for the treatment + various conditions associated 3 
the B complex deficiences such as general fatigue, ano’ 
depression disturbances, tachycardia, irritability 
le ion. 
Phenobarbit 
: enobarbitone B.P. } grain. Aneurin Hydrochloride B.P. 
ae 15 m Riboflavine BP. 
ss chlori: B.P.C. 0-17 mgm. Nicotinamide B.P. 10 mgm. 
: Glycerin B.P. 42 minims. Alcohol B.P. 9 minims. Colour and 
flavour a sufficiency. Base to fst drachm. 
| POISON 1] | 
PRESENTATION 4) 
In screw-capped bottles. 5 fl. ozs. 5/5. 20ff. ozs. 19/-. 80 fl. ozs. 
67/-. Subject to professional discount. 
Dispensing packs exempt from purchase tax. Samples available on 
request. 


M 


JAMES WOOLLEY, SONS & CO LTD., VICTORIA BRIDGE - MANCHESTER 











Availability of Vitamins in Yeast 


Deficiencies of single factors of 
the Vitamin B Group do not 


occur. Accordingly, even if a 
deficiency condition appears to 
result from the lack of an indi- 
vidual factor of the group and it is 
considered necessary to give in- 
tensive treatment with this factor 
the entire Vitamin B Complex 
should always be administered 
concurrently. 


@ Aluzyme is not advertised to the ory and may be 





Have you had 
your free copy 
of:— 
“The Therapeutic 
and Nutritional 
Value of 


It is, however, extremely im- 
portant, in view of suggestions in 
recent publications, that the 
vehicle selected as a source of the 
entire B Complex does not with- 
hold its vitamin content from the 
patient. 

Human experiments show 
that the rich, natural vitamin 
potency of Aluzyme is totally 
available to the human system. 


prescribed on form E.C.! 


LUZYME 


The NON-AUTOLYSED YEAST 


with completely available Vitamins 


Brewers’ Yeast” ? 











Professional Samples and Prices on request from: 


ALUZYME PRODUCTS, Park Royal, London, N.W.10 

















— 












Advertisements xli 











KIDDOSEDD TABLETS 


¢ Compound of SODIUM-DIETHYLBARBITURATE-PHENACETIN-CODEINE The 
ideal HYPNOTIC, SEDATIVE, SOPORIFIC and ANALGESIC 









RIDDOSEDD induces a calm, natural sleep of several hours without any resulting 

somnolence, 

RIDDOSEDD has no injurious effects upon the heart, circulation, kidneys or 

respiration. 

ay RIDDOSEDD is timed to set in when patients awake during the early hours of the 
morning, thus ensuring a continuation of normal sleep 

9s RIDDOSEDD as a soporific is 20 times greater than that of Sodium 
Diethylbarbiturate. 

*. RIDDOSEDD has proved to be a most reliable and best tolerated soporific and 

sedative for more than twenty years. 


PACKED IN BOTTLES OF 20 and 100 
Please write for details to:— 
















Sole Manufacturers: 


RIDDELL PRODUCTS LIMITED 


RIDDELL HOUSE, 10-14 DUNBRIDGE STREET, LONDON, E.2 @ 
6 Telephone: BiShopsgate 0843. Telegrams: Pneumostat, Beth, London 


BRANCH OFFICE: || Mansfield Chambers, St. Ann’s Square, Manchester 2 




















For the treatment of 
VARICOSE 
ULCERATION 










Arthur Augustus William Heald 


A surgeon’s knife was keen to wield, 
He worked and laboured, read and learned 
Till high degrees he quickly earned. 
Although considered quite a ‘blood’, 
His practice never was much good, 
Because his hand so badly shook 
When knife or scalpel up he took. 
This soon was seen by surgeons older 
(Whom time and knighthoods had 
made bolder), 

And with one voice they all did say, 
“Drink Guinness, Arthur, every day.” 
Since Arthur followed their prescription 
The change has beggared all description, 
With hand so steady in operation, 
He cuts the highest in the Nation. 

M.R.C.S., L.R.C.P 


GUINNESS 


IS GOOD FOR YOU 





| 





*“CELLANBAND” 


THE ORIGINAL 
MODIFIED UNNA’S PASTE BANDAGE 


and 99 
Q 
THE ORIGINAL 


DIACHYLON CREPE ADHESIVE BANDAGE 
Both these effective & old-established bandages are 


AVAILABLE ON €E.C.10 


Please send for Literature 


Cixson,Gortatrd sl: ltd. 


Doctors, too, enjoy writing verse about Guinness 
The above, sent to Guinness by one of them, ts OLDBURY, BIRMINGHAM 
published by kind permission. Phone: BROadwell 1355 





G €.2882.¢ 
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ST. ANDREW’S HOSPITAL 


FOR NERVOUS AND MENTAL DISORDERS 
NORTHAMPTON 


President—-THE EARL SPENCER 
Medical Superintendent—-THOMAS TENNENT, M.D., F.R.C.P., D.P.H., D.P.M. 













THIS Registered Hospital is situated in 130 acres of park and pleasure grounds. Voluntary patients, wl.» are 
suffering from incipient mental disorders or who wish to prevent recurrent attacks of mental trouble, temporary pz ‘ents 
and certified patients of both sexes are received for treatment. Careful clinical, biochemical, bacteriological and 7 tho- 
logical examinations. Private rooms with special nurses, male or female, in the Hospital or in one of the numerous - illas 
in the grounds of the various branches, can be provided. 


WANTAGE HOUSE 


This is a Reception Hospital in detached grounds with a separate entrance, to which patients can be adm ‘ted, 
It is equipped with all the apparatus for the complete investigation and treatment of Mental and Nervous Disorders 
by the most modern methods: insulin treatment is available for suitable cases. There is an Operating Theatre, a 
Dental Surgery, an X-ray Room, an Ultra-Violet Apparacus, and a Department for Diathermy and High-Frequency 
treatment. It also contains Laboratories for Biochemical, Bacteriological and Pathological Research. Psychotherapcutic 


treatment is employed when indicated. 
MOULTON PARK 


Two miles from the main Hospital there are several branch establishments and villas situated in a park and farr of 
650 acres. Milk, meat, fruit and vegetables are supplied to the Hospital from the farm, gardens and orchards of 
Moulton Park. Occupational Therapy is a feature of this Branch, and patients are given every facility for occupying 
themselves in farming, gardening and fruit growing. 


BRYN-Y-NEUADD HALL 


The seaside house of St. Andrew’s Hospital is beautifully situated in a park of 330 acres, at Llanfairfechan, amidst 
the finest scenery in North Wales. On the north-west side of the Estate a mile of sea-coast forms the boundary. Patients 
may visit this branch for a short seaside change or for longer periods. The Hospital has its own private bathing house 
on the seashore. There is trout-fishing in the park. 























At all the branches of the Hospital there are cricket grounds, football and hockey grounds, lawn tennis courts (grass 
and hard courts), croquet grounds, golf courses, and bowling greens. Ladies and gentlemen have their own gardens, 
and facilities are provided for handicrafts, such as carpentry, etc. 


For terms and further particulars apply to the Medical Superintendent: TELEPHONE No. 4354 Northampton 
(three lines) who can be seen in London by appointment. 
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HEDGES & BUTLER LTD. 


WINE MERCHANTS 





The perfect drink 
for every occasion 


Wish all your readers | 


A Happy Christmas 
and recommend 
CHATEAU LE BOSCQ vintage 1953 H 
- (10/3 per bottle) 
CHATEAU LA ROSE POURRET vintage 1949 
(14/- per bottle) 
SAVIGNY vintage 1950 (12/8 per bottle) 















POMMARD vintage 1953 (15/9 per bottle) 


SAVIGNY LES BEAUNE BLANC vintage 1955 


(10/6 per bottle) 
MEURSAULT-CHARMES vintage 1953 


(14/6 per bottle) 
as excellent wines for drinking in 
DECEMBER 
and at all times. 


153 Regent Se. 22 The Arcade JOHNNIE WALKER 


London, W.1 and Bournemouth Fine Old Scotch Whisky 
Telephone: 


REGent 4444 Bournemouth 4719 | | BORN 1820—STILL GOING STRONG 
kk aKa Ke Kh Ka KK Ka KKK 


on sar wae 
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ALT AGRA, VIMALTOL 
eu A QUALITY PRODUCT OF MODERN 
NUTRITIONAL SCIENCE 


= ee *‘VIMALTOL’ is a concentrated vitamin food, formu- 
5 are : Ss. thy > lated by and prepared under the control of the 


ry pe 
nd r tho- : ‘Ovaltine’ Research Laboratories—which are actively 


rous -illas See he 2a investigating problems in nutrition and dietetics. They 
, WH 4 bring to its manufacture a high degree of scientific 
knowledge and a meticulous standard of hygiene. 


Pentel, = _ ‘Vimaltol’ contains malt extract, yeast, halibut liver oil 
“heatie, a ; —f and iron. Every ingredient used is rigidly tested for 
requency es purity and quality, the final product being accurately 


apes i - standardized for vitamin content. 


In addition to its vitamins, ‘Vimaltol’ provides valu- 
i farra of = a able nutrients of undoubted assistance to infants, fast- 
hards of ae : : growing children, nursing mothers and to those whose 
ey i i Y i diet is inadequate or unbalanced. It helps to build up 
strength, weight and the natural powers of resistance. 
‘Vimaltol’ is highly palatable—a decided advantage 

when recommending it for children. 


> amidst ‘ ' 

1g hous 4% ° 

ania * ba A Product of the ‘Ovaltine’ Research Laboratories 
Standardized to om in om ounce 
ot less than 2,000 i.u. Vitamin A; 200 iu. tt . 

Is (grass Vit amin D; 0-4 mg. Vitamin By; 0-3 mg. Samples on physicians’ request to The Medical Dept. 

gardens, Vitamin B, (Riboflavin); 4 mg. Niacin (P.P. A. WANDER Limited, 42 Unger Geecwsase Street, 
Vitamin); 3°3 mg. Iron in a readily assimil- Grosvenor Square, don W.1. 

arapton able form. M.376 








PROCEEDINGS PRICE LIST 


Copies of the whole ‘*Proceedings” may be purchased through any bookseller or direct from the 
publishers. Prices are as follows:— 
Single copies .. 4 st oa es 10s. 6d. each, post free (U.S.A. $2.00). 

Annual subscription, covering 12 monthly 


issues and annual index .. ea .. £6 6s. Od. (U.S.A. $19.00). 


Publishers: H. K. Lewis & Co. Ltd., 136, Gower Street, London, W.C.1. 


Publishers in U.S.A.: Grune & Stratton, Inc., 381, Fourth Avenue, New York 16, N.Y., U.S.A. 
Reprints of Sectional parts may be obtained direct from the Editor, Royal Society of Medicine, 
1, Wimpole Street, London, W.1. Prices are as follows:— 


Single copies .. ‘* os we on 3s. 6d. each, post free. 
Annual subscription .. re ‘ — 15s. Od. 





Fellows and Members of the Royal Society of Medicine are asked to apply direct to the Editor 
Royal Society of Medicine, 1, Wimpole Street, London, W.1, for any copies of the Proceedings they 
may require, whether whole or Sectional, in addition to those they receive gratis. Prices to Fellows 
and Members are as follows:— 


Whole Proceedings: 
Single copies .. = ai 5 ‘i 7s. 6d. each, post free. 
Complete volume (12 monthly issues and 

annual index) .. Pe ae -- £5 Os, Od. 


Sectional Proceedings: 
Single copies .. = ie vs 3s. Od. each, post free. 
Annual subscription ‘ ‘ 10s. Od. 
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* Each tablet contains :— 


PENICILLIN V 90 mg. 
SULPHADIMIDINE 0°5 gramme 


In tubes of 10 tablets 


ALLEN &@ HANBURY S tro (Bea eon ez 


© 6> 357/593/H 
O & 
Printed in England by Staples Printers Limited, at their Great Titchfield Street, London, establishment. 
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